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IF YOU'RE WAITING FOR THE
PRIGE OF WORD PROGESSORS
TO FALL WITHIN REASON,

IT JUST DID.

(z commodore

Everyone expected it would happen
sooner or later. . .with WordPro PLUS™
it already has! Now all the marvelous
benefits of expensive and advanced
word processing systems are available
on Commodore computers, America's
largest selling computer line. WordPro
PLUS, when combined with the new 80
column CBM 8032, creates a word pro-
cessing system comparable to virtually
any other top quality word processor
available—but at savings of thousands
of dollars!

New, low cost computer technology is
now available at a fraction of what you
would expect to pay. This technology
allowed Commodore to introduce the
new and revolutionary CBM 8032
Computer.

WordPro PLUS turns this new CBM
8032 Computer into a sophisticated,
time saving word processing tool. With
WordPro PLUS, documents are dis-
played on the computer's screen. Edit-
ing and last minute revisions are simple
and easy. No more lengthy re-typing
sessions. Letters and documents are
easily re-called from memory storage
for editing or printing with final drafts
printed perfectly at over five hundred
words per minute!

TM WordPro is a Registered Trademark of Professional Software, Inc. WordPro was written by Steve Punter.

cBMv”

Model 8032

Our nationwide team of professional
dealers will show you how your office
will benefit by using WordPro PLUS. At
a price far less than you realize.

Invest in your office’s future. ..
Invest in WordPro PLUS...

Call us today for the name of the
WordPro PLUS dealer nearest you.

Professional Software Inc.
166 Crescent Road
Needham, MA 02194

(617) 444-5224

TELEX: 95 1579




Turnyour Apple into the world’s
most versatile personal computer.

The SoftCard™ Solution. SoftCard
turns your Apple into two computers.
A Z-80 and a 6502. By adding a Z-80
microprocessor and CP/M to your
Apple, SoftCard turns your Apple into
a CP/M based machine. That means
you can access the single largest body
of microcomputer software in exist-
ence. Two computers in one. And, the
advantages of both.

Plug and go. The SoftCard system
starts with a Z-80 based circuit card.
Just plug it into any slot (except O) of
yvour Apple. No modifications required.
SoftCard supports most of your Apple
peripherals, and, in 6502-mode, your
Apple is still your Apple.

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

BASIC included. A powerful tool,
BASIC-80 is included in the SoftCard
package. Running under CP/M, ANSI
Standard BASIC-80 is the most
powerful microcomputer BASIC
available. It includes extensive disk /0
statements, error trapping, integer
variables, 16-digit precision, exten-
sive EDIT commands and string func-
tions, high and low-res Apple graphics,
PRINT USING, CHAIN and COM-
MON, plus many additional com-
mands. And, it's a BASIC you can
compile with Microsoft's BASIC
Compiler.

More languages. With SoftCard and

CP/M, you can add Microsoft’s ANSI
Standard COBOL, and FORTRAN, or

Basic Compiler and Assembly Lan-
guage Development System. All, more
powerful tools for your Apple.
Seeingis believing. See the SoftCard
in operation at your Microsoft or Apple
dealer. We think you'll agree that the
SoftCard turns your Apple into the
world’s most versatile personal
computer.

Complete information? It's at your
dealer's now. Or, we'll send it to you
and include a dealer list. Write us. Call
us.

SoftCard i1s a trademark of Microsoft. Apple Il and
Apple Il Plus are registered trad airks of Apple
Computer. Z-80 is a registered trademark of Zilog,

Inc. CP/M is a registered trademark of Digita
Research, Inc

' CONSUMER E PRODUCTSI

Microsoft Consumer Products, 400 108th Ave. N.E.,
Bellevue, WA 98004. (206) 454-1315
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Robert C. Lock Publisher/Editor

Atari Educational Sales Revisited

Last issue we mentioned Atari’s aggressive pricing
moves at the educational “state contract” level. In this
context, we mentioned that Atari, Inc. had obtained the
new state contract for Minnesota. A recent newsletter
from the Minnesota Educational Consortium clarified
the current state of the contract. Atari has been added
as a vendor as we mentioned last time. Apple, Inc. is sull
part of the contract as well.

In This Issue
Our extensive articles on Commodore’s new “Super
Pet” (written by its developers), are fascinating reading.
Regardless of your interest, [ recommend them as an
insight into a new generation of computing.

Bill Wilkinsons' column, Insight: Atari, begins a two-
part exploration of input/output functions. The infor-
mation presented is excellent...and unique.

Recreational Computing Magazine

Joins COMPUTE! Family

I'm quite pleased to announce that we have merged
Recreational Computing magazine into our family of
publications. Former RC subscribers will now be receiving
COMPUTE! or Home And Educational COMPUTING!.
This merger gives additional breadth and depth to our
magazines, and an added sense of pride, since RC was
the oldest of the personal computing magazines. As
always, we welcome the growth!

Home and Educational COMPUTING! Expands

We've made the decision to broaden the base of Home
And Educational COMPUTING!, in part because of the
acquisition of Recreational Computing. Beginning with
the January/February Issue, Home and Educational
COMPUTING! will expand editorial coverage to include
most of the personal and educational computers selling
for $500 or less. We'll provide the same excellent re-
source and applications information we've established
COMPUTE! with, to owners and users of the Commodore
VIC-20, the Radio Shack Color Computer, the Texas
Instruments 99/4A, The Atari 400, and others as well.

Present plans include ongoing columns like Fraends Of

The Turtle by David Thornburg, Ramon Zamora's Raimbow
Machine column, telecommunications, educational appli-
cations and uses, and a great deal more.

Northeast Computer Show

We recently attended the Northeast Computer Show, and
were impressed by the growth of the show. Coincidentally,
that’s the show where COMPUTE! was first introduced two

years ago. That was the show’s first run...we (the collective
exhibitors) filled one hall. This year the show filled two

downstairs halls, and most of one upstairs hall.

The atmosphere was festive, with Commodore giving
away (by drawing) a VIC-20 every day, talking cars, nu-
merous “robots,” and an Atari booth that covered an
entire stage at one end of a downstairs hall. An interesting
change reflecting our mutual growth is that we're seeing
less and less of the national firms at these shows, and
more and more regional distributors and marketing
organizations. Atari and Commodore do continue to
bring in corporate level support. Apple, on the other
hand, was in evidence through local dealers.

Atari User-Group Drive

[ had the pleasure of spending some time with Earl Rice,
Atart’s new User Group Support Manager. He was showing
off an excellent video lm(hmg ape produced by him and
Chris Crawtord of Atari. The tape is the first of a planned
series which will eventually be made available to user
groups and others on a loaner basis. The sketches we saw
were not only quite humorous, but excellent and informa-
tive. We'll try to keep you posted on availability.

By the way, if you're involved with an Atari User
Group, or interested in starting one up, contact Earl at
Atari, Inc. He's working hard to set up two-way communi-
cations and support. His address is:

Earl Rice, Manager

User Group Support Program

Computer Division

Atart, Inc.

P.O. Box 427

Sunnyvale, CA 94086

“Teaching” Software

Several vendors were displaying well-conceived, well-
structured software designed for voungsters. It's really
a pleasure to see vendors utilizing the features of the
computers they support.

For L\d]ll[)lt, “Sammy The Sea Serpent” from
Program Design, Inc.: with ajoystick, an eight year old,
and good graphics, first glance seemed to indicate
another good “game” of simple quality. By using the
voice-over cupal)ililv of the Atari, however, this program
is transformed into a talking/le nnms, story.

We watched an absolute novice eight year old work
through a set of exercises of ever-increasing complexity,
cleverly couched in a storybook setting. We were all
entranced by the narrative (and rather pleased when
Sammy csmpul to the seal).

]nhn Victor of PDIis one of the few vendors treating
the voice capability of the Atari as an extra dimension,
and the merits of that treatment were obvious in the
resulting software. (@)



3.7 million reasons why the

ATARI Personal Computer

is something to see.

The display screen used with our computers
is composed of 192 horizontal lines, each
containing 320 dots. Delivering color and lu-
minosity instructions to each dot for a sec-
ond requires 3.7 million cycles...a lot of
work for the normal 6502 processor.

That's why the ATARI computer has
equipped its 6502 with its own electronic as-
sistant. It's called ANTIC, and it handles all
the display wark, leaving the 6502 free to
handle the rest. What this means to you is
uncompromisingly spectacular display capa- |
bilities without loss of computer power need-
ed to carry out the demands
of your program.

That's a quality you just don’t find in ordi-
nary personal computers. And it's one of
the reasons some computer experts say
that ATARI computers are so far ahead
of their time.

There’s more...which is what
you’d expect from ATARI.
Language. The ATARI Personal
Computer uses several program-
ming languages to give the user
maximum control of its extraordi-
nary capabilities. PILOT, Microsoft
BASIC and ATARI BASIC are
understood and spoken by the
ATARI computer. You'll also

find our Assembler Editor car-
tridge indispensable for

HE GRAPHIC
DIFFERENC

BETWEEN ATARI" COMPUTERS AND ALL OTHERS.

machine language programming.

.. Sound. An ATARI computer has four sound
. generators, or voices, activated by a sepa-
rate microchip. This leaves the principal mi-
croprocessor chips free to perform other
tasks. And you can take full advantage of
this capability which is designed

for easy programming.

Change. ATARI Personal Computers have
been designed to make change and expan-
sion easy. The ATARI computer has a modu-
lar opérating system* that can be easily
replaced as new technology develops. If you
need it, memory expansion requires no more
than inserting additional RAM modules *

& And the ATARI ROM cartridge system also
& makes it easy to change languages. In short,
* your ATARI computer won't be obsoleted by
future developments...because it already
incorporates the future.

Sharing. To learn more about the amaz-
ing capabilities of ATARI computers, visit
your local computer store for a demon-
stration. Or send for our Technical Us-
er’s Notes, intended for the serious
programmer. They are only $27 and
contain a lot more information about
our computers’ special capabilities
than most companies could tell.

See your ATARI dealer, or send

$30 ($27 plus $3 postage and
handling), payable to ATARI, to
Technical User’s Notes, c/o

ATARI Customer Service, 1340
Bordeaux Avenue, Sunnyvale,

CA. 94086.

};-Iﬁ-;]‘

*ATARI 800™ computer only.

ATARI

Computers for people.

©1981 Atari, Inc.

O A Warner Communications Company




COMPUTE!

November, 1981, Issue 18

Robert C. Lock, Publisher/Editor
Kathleen Martinek, Managing Editor
Richard Mansfield, Assistant Editor
Alice S. Wolfe, Publisher's Assistant
Charles Brannon, Editorial Assistant

Jim Butterfield, Toronto, Canada
Harvey Herman, Greensboro, NC

Marvin DeJong, Dept. of Mathematics
-Physics, The School of the Ozarks
Pt. Lookout, MD 65726

Eric Rehnke, 1067 Jadestone Lane,
Corona, CA 91720

David Thornburg, P.O. Box 1317,

Los Altos, CA 24022

Bill Wilkinson, Optimized Systems
Software, 10379-C Lansdale, Ave.
Cupertino, CA 95014

Gene Zumchak, 1700 Niagara St,
Buffalo, NY 14207

If you're in Oklahoma, Texas or the
Western States, we’re now represented
by Phoebe Thompson and Associates.
Give them a call for space reservations,
confract/insertion information or ques-
tions.You can reach them through the
following office:

Phoebe Thompson and Associates
101 Church Street

Suite 13

Los Gatos, CA 95030

408-354-5553

PHOEBE THOMPSON

Small System Services, Inc.
publishes:

COMPUTE!

The Journal For Progressive Computing

Home and Educational

COMPUTING!
COMPUTE!Books

Georgia Papadopoulos, Art Director/
Production Manager

Terry Cash, Typesetting/Production
Assistant

Dia Rees, Production Assistant

Harry Blair, Director, Advertising and
Promotion

Jorefta Klepfer, Manager, North
American Retail Sales

Bonnie Valentino, Circulation Assistant
Sonja Whitesell, Office Assistant

(12 Issue Year):

COMPUTE! Circulation Dept.
P.O. Box 5406

Greensboro, NC 27403 USA

U.S. $20.00

Canada $25.00 (U.S. funds)

Europe: Surface Subscription, $25.00
(US. funds)

800-345-8112

In PA 800-662-2444

Canadian Retail Dealers should contact:
Micron Distributing

409 Queen Street West

Toronto, Ontario M5V 2A5

416-361-0620

If you're in the East, we're now repre-
senfed by The Gittleman Company.
You can reach them through the
following offices:

New England, New York State:
The Gittleman Company
Statler Office Building

Suite 582

20 Providence Street

Boston, MA 02110
617-451-0822

JOAN DONAHUE

The Gittleman Company
Summit Office Centre
7622 Summit Avenue

Fort Washington, PA 19034
215-646-5700

DOUG JOHNSON

New York City Metro Areq,
Mid-Atlantic and Southeastern States:
Local Numbers:

New York 212-567-6717

Atlanta 404-523-1252

Robert C. Lock, President

W. Jerry Day, Corporate
Comptroller

Kathleen Martinek, Assistant
To The President

Ellen Day, Accounting Manager

Carol Holmauist Lock, Research
Assistant

Corporate offices are located
at 625 Fulton Street,
Greensboro, NC 27403 USA

If you're in the Midwest, we're now
represented by GB & Associates. You
can reach them through the office of:

GB & Associates
P.O. Box 335
Libertyville, IL 60048
312-362-1821
GORDON BENSON

COMPUTE! Home Office Contacts

Advertising Sales Manager, Harry Blair

Advertising/Production Coordinator,
Alice S. Wolfe

Address all advertising materials to:
625 Fulton Street
Greensboro, NC 27403 USA

Mailing address: COMPUTE!
Post Office Box 5406
Greensboro, NC 27403 USA

Telephone: 919-275-9809

Authors of manuscripts warrant that all materials submitted to COMPUTE! are original materials with full
ownership rights resident in said authors. By submitting articles to COMPUTE!, authors acknowledge that such
materials, upen acceptance for publication, become the exclusive property of Small Systemn Services, Inc
No portion of this magazine may be reproduced in any form without written permission from the publisher
Entire contents copyright © 1981, Small System Services, Inc. Rights to programs developed and subrr_nned
by authors are explained in our author contract. Unsolicited materials not accepted for publication in
COMPUTE! will be returned if author provides a self-addressed, stamped envelope. Program listings should
be provided in printed form [new ribbon) as well as machine readable form, Articles should be furnished as
typed copy (upper and lower case, please) with double spacing Each page of your onlple sh:)uld bear the
title of the aricle, date and name of the author. COMPUTE! assumes no liability for errors in articles or
advertisements. Opinions expressed by authors are not necessatily those of COMPUTE!

PET is a trademark of Commodore Business Machines, Inc

Apple is a trademark of Apple Computer Company
ATARI is a frademark of Atari, Inc

us $20
oneyr)
$36
(twoyrs)
$54
(three yrs)
Foreign Surface Mail $25
Air
Europe, US Possessions 538
Middle East, Central
Americaand North Africa 548
South America, South
Africa, Far Eastand
Australia $88
Coming In The
December Issue
of COMPUTE!:
Adding High Speed

Vertical Positioning
To Atari Player Missile
Graphics

File Recovery On

The Commodore
8050 And 2040

Disk Drives

Animating

Applesoft BASIC
Graphics

Speeding Up

Your Atari Repeat Key

A Commodore
Super PET Update




ATARI SOFTWARE

PIRACY:
THIS GAMEIS OVER.

ATARI® has led the industry in the development of video games
such as ASTEROIDS™ and MISSILE COMMAND™ The outstanding
popularity of these games has resulted from the considerable investment
of time and resources which ATARI has made in their development.

We appreciate the worldwide response from the videophiles who have
made our games so popular.

Unfortunately, however, some companies and individuals have copied
ATARI games in an attempt to reap undeserved profits from games
that they did not develop. ATARI must protect its investment so that we
can continue to invest in the development of new and better games.
Accordingly, ATARI gives warning to both the intentional pirate and to
the individuals simply unaware of the copyright laws that ATARI
registers the audiovisual works associated with its games with the Library
of Congress and considers its games proprietary. ATARI will protect its
rights by vigorously enforcing these copyrights and by taking the appro-
priate action against unauthorized entities who reproduce or adapt
substantial copies of ATARI games, regardless of what computer or other
apparatus is used in their performance.

We ask that legitimate software developers cooperate with us to
protect our property from any form of software piracy, imitation or infringe-
ment. ATARI is currently offering copyright licenses for a limited number
of its games to selected software developers. If you happen to be selling
a software product which performs a game similar to any ATARI game
(such as a game created for a home computer), please contact us
immediately. Write to the attention of: Patent Counsel, ATARI, Inc.,

1265 Borregas Ave., Sunnyvale, Calif. 94086

N\

ATARI

o A Warner Communications Company
© 1981, ATARI. INC
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Computers
And Society

David D. Thormburg
INNoVision
Los Alfos, CA

Interfaces And Languages For The

Mass-Market Micro

Last month we explored some ideas about what it
will take to get personal computers into the true
mass market. Clearly, extreme simplicity of opera-
tion will be a major factor for the acceptance of this
product by its millions of potential users. Properly
designed software can allow the computer to be
used for many things without requiring that the
user be a proficient touch typist.

Any true “mass-market” computer which, for
example, lets you connect to a remote data will not
require the extensive time consuming log-on proce-
dures in use today. It is easy to see why this must be
so. Consider the effortit takes fora typical data-base
user to connect to an information utility. First, a
telephone number must be dialed (seven key-
strokes, minimum). Second, a log-on procedure
must be carried out (typically 24 keystrokes). Third,
the data base access commands must be entered
(anywhere from 10 to 50 characters or more). To
read one’s mail on Source Telecomputing requires
41 keystrokes, minimum.

While you or I might be willing to go to all this
effort in exchange for the tremendous power these
data bases provide, I find it hard to believe that
such lengthy procedures will be acceptable to the
non-technical user who presently gets access to the
evening news by simply pressing a button on the
TV remote control while seated comfortably in the
living room armchair.

The home terminal enviroment of the future
will most likely offer menu-driven access to data
bases (mail, stocks, news, sports, theater tickets,
etc.). A simple joystick or light pen will be used to
move the cursor to the desired selection. Once the
choice has been made, the computer will then carry
out the lengthy procedure of dialing the remote
host and logging on to the system. The use of non-
volatile memory (such as battery powered RAM, or
bubble memory) will allow the user to establish the
log-on procedure once. After that, this data will
remain available in the system until altered by
the user.

[f a full keyboard isn’t required for menu
selection tasks, it certainly will be needed h}-‘ users
who want to generate electronic messages for
others, or who want to generate their own pro-

grams. It is my guess that the home computer of

the future will have a full keyboard as an option.

Users who are primarily information receivers will
be able to use simple pointing devices and menu-
driven software. People who are also information
providers will want the flexibility inherent in a full
alphanumeric keyboard.

If we believe this scenario, we can then specu-
late on the shape that such a device might take.
The mass-market computer may very likely resem-
ble today’s programmable video games more than
it resembles today’s computers. Imagine a video
game with a disk drive and a telephone link and
you might not be far from the mark. Many of the
popular video games contain complete microcom-
puters inside them (the Atari VCS uses the 6502,
and the Mattel Intellevision uses a 16-bit processor
and support chips from General Instruments).
The 8-bits of parallel interface needed to support
two joysticks can also support a keyboard quite
nicely. I have even heard of someone who is selling
a plug-in cartridge for the Atari video game which
lets you write your own assembly language
programs for it. That's something to think about,
isn't it!

Our scenario of the true mass-market com-
puter is not complete, of course. The “video game”
model presented above carries with it the idea that
none of the software will be user generated. Im-
agine, the next time you walk in a record store,
what that store will look like with racks of software.
Instead of Country, Jazz, and Classical labels, you
might see Business, Games, and Home Manage-
ment labels instead. There will probably even be
“cut-out” bins for software that has peaked in
popularity!

While many of the future users ot computers
will be more than content to purchase their software
off the shelf, there will be quite a few users who
will want to generate their own programs. Just as
the home computer of the future may be different
from the machines we use today, the languages
used by these people most certainly will be.

Most readers of COMPUTE! probably know
how to write programs in one of several dialects of
BASIC. I would guess that, after BASIC, the pop-
ular languages would be Assembler, Pascal, and
Forth. Given these choices, the casual home user
would gladly embrace BASIC.

And yet BASIC is far from being a user friendly
language. For example, the fact that program
branching commands go to line numbers rather
than labels can make it hard to trace program flow
in this language. Nonetheless, BAS[C_h:&s proven
quite useful, and has allowed many millions ot
people to create programs which might not other-
wise have been created.

The problem with introducing BASIC into the
true home market is that it is perhaps too



Professional Software Introduces

POWER
by Brad Templeton

cBm”

Model BO3R

ADD POWI

L. TO YOUR

COMMODORE COMPUTER

POWER produces a dramatic improvement in the
ease of editing BASIC on Commodore’s computers.
POWER is a programmer’s utility package (in a 4K
ROM) that contains a series of new commands and
utilities which are added to the Screen Editor and the
BASIC Interpreter. Designed for the CBM BASIC
user, POWER contains special editing, programming,
and software debugging tools not found in any other
microcomputer BASIC. POWER is easy to use and is
sold complete with a full operator’s manual written by
Jim Butterfield.

POWER’s special keyboard ‘instant action’ features
and additional commands make up for, and go beyond
the limitations of CBM BASIC. The added features
include auto line numbering, tracing, single stepping
through programs, line renumbering, and definition
of keys as BASIC keywords. POWER even includes

TM POWER is a Registered Trademark of Professional Software, Inc.

new “stick-on” keycap labels. The cursor movement
keys are enhanced by the addition of auto-repeat and
text searching functions are added to help ease pro-
gram modification. Cursor UP and cursor DOWN
produce previous and next lines of source code.
COMPLETE BASIC program listings in memory can
be displayed on the screen and scrolled in either direc-
tion. POWER is a must for every serious CBM user.

Call us today, for the name of the Professional
Software dealer nearest you.

Professional Software Inc.
166 Crescent Road
Needham, MA 02194

Tel: (617) 444-5224  Telex #951579
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“mathematical,” and therefore too intimidating for
someone who wants to gently ease into writing his
or her own programs. There are other languages
which are more user friendly — notably PILOT
and LOGO. It is not mere coincidence that Atari’s
and Texas Instruments’ push into the mass market
coincided with their respective introductions of
Atari PILOT and TI LOGO.

One of the most appealing aspects of these
languages (from the viewpoint of the casual user) is
the ease with which small procedures can be created
and tested, and then used as building blocks in
larger procedures and programs. Itis as if the user
were able to create extensions to the language, thus
personalizing it.

I have written a real-time game in Atari PILOT
which is (for me) quite large — over 20 thousand
bytes. The main program is less than 30 statements
long, and most of the procedures used by this
program and by other procedures are 20 to 40
statements long. By building the program out of a
great many small modules, many of which use each
other from time to time, I was able to create a very
complex program and debug it quite rapidly.
When a problem was uncovered in an output rou-
tine, I was able to fix it and test it without tampering
with any other part of the program. One result of
this high level of modularity is that PILOT is kept
quite busy keeping track of the pointers which
show where the modules should return when they
are completed. Some portions of the program
involve up to six nested modules at any given time.
The fact that this program was easy to read after it
was written is its greatest asset to me — especially
since the program’s speed of execution was not
unduly compromised by these nested procedure
calls.

Even though I write in BASIC almost every
week, I would never have tackled this project in
that language. I have heard that people who write
in LOGO feel the same way.

Are user friendly languages enough to entice
the mass market into programming? They will
probably capture the interest of many people, but
my guess is that the typical home user wants some-
thing even simpler.

Recall that it was Visicalc which was responsible
for the tremendous acceptance of personal compu-
ters by business users. Visicalc sits on the fine line
between a language and a program. The user
creates a “mask” which contains all the personalized
information associated with the spread sheet. Once
this is created, the data is then entered much as it
would be in a fully “canned” program. The two
tasks of the user (creating the mask, and entering
the data) are separable. Since the user both creates
and wuses the spread sheet, he or Sl-‘l(‘ plays lh‘e role
of both programmer and user, without havmg_ to
learn about data types, loop structures, recursion,

and the like.

Perhaps there will be a new class of languages
for the home market which are generalized “task
translators.” By responding to displayed prompts,
the user conveys information to the computer
which it can then use in creating a program which
is tailored exactly to the user’s needs. I have exper-
imented with a few such programs and find their
promise to be quite exciting. There is, of course, a
great deal of difference between a spread sheet
program like Visicalc and a Generalized program
writer which could handle anything from video
games to personal finance, but I would not be
surprised to see our concept of computer languages
undergo a radical change in the next five years.

The power contained in the smallest personal
computer today can be put to tremendous benefit
to all who would use this technology. The key to
the acceptance of this technology in the consumer
marketplace will be the software tools which allow
the user to unleash and mold this power to fill
personal needs.

Once this happens, we will have entered a
new era. ©

CLEAROSTAND

ATARI® 400/800~
APPLE®I|™**

e Beautifully polished
high impact acrylic

e Holds up to 15" Dia. TV/
monitor at eye level

® Open design allows
maximum air flow

® Easy access to top
sides & rear of
processor

Dealer Inquiries Welcome

BYTM Systems, Inc.
389 Fifth Ave. (Suite 400)
New York, N.Y. 10016

Allow 4-6 weeks delivery

O N N T R =
Mail the coupon today

Send order
with payment to:

l Send _Clear Stand @ $59.95 I
Add N.Y. Sales Tax for N.Y. Delivery
I Shipto: =~ A A N B R S l
Address; - oLs Ll Bt S, o d B
City: _ - i State: Zip - —h I

‘TM of Atari. Inc

“*TM of Apple Computers. Inc
| R R R B B R B B | ‘
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CREATE-A-BASE
WITH

SUPER SCAN/EDIT

CREATE-A-BASE, the ideal data management
system, has added a touch of class with its new
SUPER SCAN/EDIT. No other program gives the
user such ease of operation and Create-A-Base
still has all the other features for which you asked:
interactive with WordPro, mathematic functions,
sort 650 records in 19 seconds, specialized reports,
merging, transferring, and duplicating files with a
few easy commands.

The Super Scan/Edit puts the operator in control.
The Scan can locate an eleven character match
anywhere in a record scanning 10, 24 field records a
second. Cut the fields to 8 and it will scan 21.8
records a second. Speed is of the essence, with the
located record on the screen you have full Editing
functions. Never again will you have to rewrite an
entire line, just cursor over, make the change, add,
delete, or rewrite the record with the touch of a key.

CREATE-A-BASE is here with SUPER SCAN/
EDIT, don't miss it!

N\

WORDS! WORDS! WERDS?

Oh NOV, another misspelled word. Did you catch it?

WORDCHECK DID

WordCheck can find those minor errors in even
the longest WordPro text file. This program was not
designed to eliminate proofreading, but to be used
as a utility program. The most commonly misspelled
words are the ones we use all the time.
WordCheck is capable of identifying 7 to 10,000
words and will support multiple dictionaries for
specialized applications such as; medical, legal, or
scientific. A standard dictionary is included that can
be modified at any time by the user, or duplicated
to create additional dictionaries.

WordCheck lays no claims to “FLASH AND
SIZZLE"

Just a major claim on “WORDS”!
Call now for your claim on “WORDCHECK"!
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NEECO Software. . .
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MULTI-CLUSTER (3 CPU's) 4040 Dual Disk (343K Storage)
Each Additional CPU (upto 8) .. § 250 8010 IEEE Modem

ALTOS
ACS 8000-2 64K 1M
ACS 8000-15 64K 1M
ACS 8000-6 208K 14.5M
ACS 8000-7 208K 29.0M
ACS 8000-10 208K 10M . . .
ACS 8000-10/MTU

NEC SPINWRITER PRINTERS
EPSON PRINTERS Slbarael

MX-80 PRINTER 5520 (KSR-Serial)
Tractor Option

INTERFACE CARDS
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8131 (Apple Card) 2 " 48K APPLE |1+

8230 (Apple Card) - |

8220 (TRS-80 Cable) | KSRl | /\PPLE DRIVE Only
APPLE 1l 128K - In Stock!

DIABLO 630 PRINTER : wiMonitor +

DIABLO G0 =ISErIal- RE232. . oo ias s.ois s siie s s Tami sl . $2710 A _ Info Analystpak
Traetor'Optian cutts i e s ss sl o daism i i . § 250 .
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Color | 13" Low Res 64K QD Superbrain

Color Il 13" High Res (700K Disk Storage), CP/M™. . $3995
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Atari 400 (16K RAM) SOFTWARE

Atari 800 (32K RAM) - good thru 8/31

Atari 410 RECORDER s 8o WordPro 18K
Atari 810 DISK DRIVE ’ WordPro 3 (40 CIm.)16K . ... L

WordPro 3+

NEECO carriesall available ATARI Software and Peripherals. WordPro 4 (80 Clm.) 32K . . ..
WordPro 4+

JUST A SAMPLE OF THE MANY PRODUCTS WE CARRY. CALL US FOR OUR NEW 60-PAGE CATALOG.
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INTRODUCES THE
CBM VIC-20
NEECO COMPUTER!

Commodore
breaks the
computer
price barrier —

CBM VIC-20
PERSONAL
COMPUTER
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¥ E X80 ML

VIC-20 SPECIFICATIONS

8 colors — built in

sound generation — built in
programmable function keys

5K memory expandable to 32K
standard PETBASIC in ROM
full-size typewriter keyboard
graphics character set

plug—in program/memory cartridges
low—priced peripherals
joystick/paddles/lightpen

e self—-teaching materials
* WORKS WITH ANY HOME TELEVISION TAPngV"‘ESSETTE

CALL NEECO TODAY FOR ADDITIONAL VIC-20 INFORMATION . . .
As the CBM VIC-20 is a "new” product, prices and specifications are subject to change w/o notice

0 & 6 00 00 o

NEECO NEECO WILL MATCH ANY ADVERTISED PRICE ON CBM EQUIPMENT
FROM ANY OTHER COMPANY WITH PRODUCT IN STOCK.

(617) 449-1760

679 HI ] . MON-FRI 9:00 - 5:00
NEEDI'IGAI}I\L-.AH'I:IADO‘.\?‘:|’54 Telex:fancs) MasterCard and VISA Accepted
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Robert Lock Richard Mansfield
And Readers

Please address questions or answers to: Ask | he
Readers, COMPUTE! Magazine, P.O. Box 5406,
Greensboro, NC 27403. Special thanks this month
to Joseph Wrobel who sent in several extensive
answers.

Answers

“In reply to Rita Norton (COMPUTE! #15): filmstrips in
Computer Science are available from Educational Activi-
ties, Inc., Freeport, NY 11520.”

Arnold Friedman

“In your August issue, you published a letter in the “ASK
THE READERS” column about Edward Sweeney’s
problems with interfacing the Vortrax TYPE 'N TALK
speech synthesizer with his Atari 800. The best way to do
this is with the Atart 850 interface (list price is about
$219.95). Since the TYPE 'N TALK uses an RS-232
inlerface to communicate with the computer, an RS-232
interface (such as the Atari 850) should be used to hook it
up to any personal computer.

I have seen (and heard) the TYPE N TALK at a
computer store, and I think that it is fantastic! It may not
sound as human as the TI line of synthesizers (Speak "N
Spell, etc.), but it does have an unlimited vocabulary!
(The TI ones don’t).

For those of you who have been to the arcade recently,
you may have noticed the video games called “Gorf” and
“Wizard Of Wor.” The Vortrax TYPE "N TALK sounds
almost exactly like the voice synthesizers used in these
games (but with much more clarity and understandability).
For fun (after you get the connections up and the software
running) try making it say “bite the dust space cuddet”
(exactly as spelled). Programming instructions are in-
cluded with the Atari 850 in a large manual. You program
using such common things a X10 XX, #X,X.X,"X.",
OPEN #X,X,X,“X.", etc. (Note: The TYPE 'N TALK
may also require an interface cable from Atari. Conlact
Atari for details on the cables.) The last thing that the
TYPE N TALK needs is an 8-ohm speaker (available at
Radio Shack, etc.).

One last thing (now changing the subject). In the
same issue as Mr. Sweeney’s letter, there was another one
by Jerry Stern, asking about using the keypads for data

entry. The answer to his question is “Yes!". Fora program,

Dr. Stern should get an Atari Basic Reference Manual
and look at appendix H, page H-14. I hope I was of
help!” G reg Marquez

“I'm writing with regards to the questions raised in your
[Clyde Spender] COMPUTE! # /4 article entitled
“Atan Graphics: 16 Colors!” concerning graphics modes
9 through 11. Actually, there are two questions I'll attempt
to answer. The first asks how graphics modes 9 through
11 are supposed to operate. The second asks how they are
currently implemented.

The answer to the first question can be found on
pages 172-174 of the Atari Personal Computer Sys-
tem Operating System User’s Manual (inside Cali-
fornia call ATARI at 1-800-672-1430 for purchase
info). These pages comprise the manual’s A ppendix H,
entitled “Screen Mode Characteristics,” which describes
the characteristics of graphics modes 0 through 11. What
it tells us about modes 9 through 11 is that they are all 80
pixel by 192 line modes, and all use four bits per pixel.
Thus, they occupy the same amount of display memory as
graphics mode 8, namely 192 line of 40 bytes per line.
The difference between the three modes is how the four
bits per pixel are interpreted.

In mode 9 these bits are interpreted as luminance
data; since the low-order luminance bit is ignoved, this
mode supports an eight-level gray scale display. The color
of the display is determined by color register 4, the one
which also sets the background color. Mode 11 is the
imverse of mode 9; the pixel data select one of ATARI's
16 standard colors while the overall luminance is deter-
mined by color register 4. Graphics mode 10 is somewhat
less straightforward. Here the different data values
reference one of the 9 color registers (5 normal + 4
player massile). Because there ave 16 possible data values
and only 9 color registers, there is some duplication. The
bottom line is that 9 different color/luminance combina-
tions of your choosing are supported in graphics mode 10.

I believe the colors that you observe are false, due to
the alaising caused by the high frequency transitions in
the 320 dot per line display. If you're skeptical, run the
accompanying program. If your ATARI behaves like
mine, you should see no change in the graphics display
except for the border. This border change is due to the fact
that in graphics mode 11, and only in graphics mode 11,
color register 4 is initialized to six rather than its normal
initial value of zero.

Note that the program accesses the graphics modes
using a BASIC command of the general form:

OPEN #6,X,G,"S:”
where G is the graphics mode and X is usually 8, t.e.
OPEN for writing. This command can be used for all
graphics modes (0 through 11). Add 32 to X to inhibit
sereen clear; add 16 to X for split screen display.”
Joseph Wrobel

10 OPEN #6,8,10,*S:”

20 FORI=0TO 4
30 FOR J=0TO 15



SOFT
ROM

@ 4096 BYTES OF SOFT ROM

@® WRITE PROTECT RAM WITH
A FLIP OF A SWITCH

@ STORE VARIABLES OR
INDICES OUTSIDE OF BASIC

@ STORE MACHINE CODE
SOFTWARE BEYOND THE
BOUNDARIES OF BASIC

@ SOLVE THE CONFLICTING
ROM PROBLEM BY SOFT-
LOADING THE APPROPRIATE
ROM IMAGES

The SOFT ROM is compatible with any large
keyboard PET/CBM or similar 2532 EPROM
systems. It may be placed in any ROM socket
to give the user room for machine code. If the
SOFT ROM is placed in an occupied ROM
socket, the user can transfer the PET/CBM ROM
into the on-board ROM socket and select
between ROM and RAM to manipulate the
Commodore operating system.

Since the SOFT ROM places write
protectable RAM into any of the computer’s

ROM sockets, it is ideally suited to use as a
development tool to test ROM or EPROM based
software systems before they are burned in.
Examples of software presently available
for the SOFT ROM includes BASIC AID,
UNIVERSAL WEDGE, SUPERMON,
EXTRAMON, USER PORT PRINTER (Centronics
parallel) and a buffered BACKGROUND
PRINTER routine.
Installation is a simple plug-in into any

available ROM socket.
$129.00

FROM
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CANADIAN MICRO
DISTRIBUTORS LTD.

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

DISTRIBUTORS OF:
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40 COLOR] 5@@ IFL>5@THENS54@:REM YOU PASS BACK THE V
50 PLOT 15*I+],0:DRAWTO 15*I+],191 ALUE OF L TO THE PROGRAM
60 NEXT ] 51 REM TO ALLOW THE PROGRAM TO KNOW WHIC
70 NEXTI H DATA LINE IT LAST CHANGED--
80 CLOSE #6 52¢ REM A DIRECT-MODE RETURN WILL NOT LEA

90 FORG=8TO 11
100 OPEN #6,40,G,“S:”

110 FOR I=1 TO 250:NEXT I
120 CLOSE #6

130 NEXT G

140 GOTO 90

150 END

Questions

“What can we poor $395.00 Commodore 4010 Voice
Synthesizer victims do to get any kind of programming
help? Can you advise me of any users that can give me
some kind of back-up in this matter?” L. W. Goesch

“I have written a program to cover my personal financial
accounts which I run through monthly and add on the
month’s expenditures and income under various headings.
The program then does various things with the data, such
as forecasting for the whole and future years, highlighting
items of over- and under-expenditure, etc.. The problem is
that each month I have to list the DATA statements in
order to amend them by adding on the current month’s fig-
ures.

“Is there any way I can get the program to automati-
cally update the date information so that I do not have to
do this by hand? Any help you can offer would be appreci-
ated...I have an 8K Original ROM PET....” Peter
Shafe

You want the computer to imitate what you are
now doing by hand: print a changed DATA state-
ment on the screen and then press RETURN to
place it into the program. This is a “self-modifying
program.” It can be done by telling the computer
to print the new DATA statement on the screen
and then POKEing carriage returns into the key-
board input buffer. Its starting address is 527
(your Original ROM PET), 623 (Upgrade and 4.0).
The number of automatic RETURNSs you need
must be POKEd into address 525. For example, if
you POKE 527,13: POKE 528,13 (putting two
carriage returns into the buffer), you must then
POKE 525,2. (For Upgrade and 4.0: POKE 158,2.)
Finally, this line of POKEs must end with END.

This program would replace the DATA state-
ment in line “L” with an updated set of DATA.
(Notice that the new data is in variables Y and Z
which, when printed on the screen, will be numbers.
Also, the CLEAR SCREEN and HOME are used to
correctly position the cursor so that the RETURNS
will be made over the new DATA line):

18@ PRINT" {CLEAR}{@3 DOWN}"L"DATA"Y","2"{
DOWN}L="L+2":GOT0508{84 UP}":POK
E525,2:POKE527,13:POKE528, :END

VE THE VARIABLE VALUES INTACT.

53¢ GOTO 1@@@: REM THEN YOU CONTINUE TO C
HANGE OTHER DATA UNTIL DONE.

54¢ PRINT"JOB ACCOMPLISHED":END

A similar technique is used to automatically
delete lines in a program in COMPUTE! #12, pg.
116. This same result can be achieved on the Atari
as well: see COMPUTE! # 15, pg. 80. Also see last
month’s COMPUTE! page 22.

“Furst allow me to compliment you for creating what has
been needed in a compuler magazine for a long time.
Your “Ask the Readers” column really puts you head and
shoulders above the competition! Here is a problem that
has had me frustrated for a year now:

I own an OSI C3 and the 0S65D 3.0 operaling
system, with which I have been perfectly happy with except

for one thing: I cannot successfully use sequential access

(fnfaﬁfes For example, let us say I have created the file,
“DATAI”. I would use the following program:
10 A$=“DATA1”
20 DISK OPEN,6,A%
30 PRINT#6,A:PRINT#6,B:PRINT#6,C
40 DISK CLOSE,6,A$
50 PRINT “DATA NOW ON DISK”
60 GOTO 100
70 ..... (etc.)

Although I would have a line number 100 in the
program, I would always get a US (undefined statement
— no such line number) error in line 60. When I try to
LIST the program, I just get garbage on the screen. I
have followed the manual letter for letter and asked others
about it, but all for naught; I still can’t get it to work. 1
know that there must be some way — I have software in
BASIC that does it successfully. Any suggestions? Please
help!”

John Fry

“I wish to operate a Commodore 3016 computer and
3040 floppy disk drive from a marine 12v battery supply
via wiring modifications and outboard circuitry if neces-
sary. The result should allow conversion back to the usual
AC power, but il need not be switchable between the two
(although this would be an advantage). Can you supply
any of the following?

1. Details of required DC power supply voltages,

current capacity, and regulation specifications for

the two units.

2. A tested circuil by someone who has done it

[ realize that a 120-to-240v inverter of 200 walls
capacity is an alternate, but the divect approach is
I)H’f(’”f’([ Frank Chambers C




The first truly user-friendly Database Management System available at reasonable cost.

This suite of programs is ideally suited for both the businessman and programmer, for use with the CBM 8032.
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BRITHETIC
BACKUP A DISKETTE
IRERTE/REVISE
MISK DIRECTORY
BHTER/EDIT

BANIPULATE FILES
BRODUCE SUB-FILES
REPORT GENERATE
BORT FILES

MEXT EDITOR

WORMAT A DISKETTE BIEW FILES

ENTER SELECTION? _

For the Business User As Programmers Tool

® Uses Menu Options - no programming ® Uses standard PET ASCII files.
experience needed. ® Software interface is in Basic and available
® |ets you enter data in the form you wish, to the programmer.
thf—(n lets you recall it using any search ® No special disk formatting so that word
criteria.

Performs predefined calculations on the
record in realtime as record is displayed on
the screen.

Reports can be produced using any search
criteria and/or arithmetic functions.
Useful applications can be developed
quickly.

Typical Applications include -

Inventory Control

Mailing Lists

Accounting systems

Personnel

Costing

Gathering test data

Budgeting

Scheduling

Examples of use included on disk supplied.

processing or other programs can be stored
on the same disk.

No ROM Based Security thus no need to
open CPU.

Fast 'n” key Sort/Merge included.

Full realtime intra & inter record arithmetic
performed on the screen as record is
displayed.

Professional software support including
unique security available.

TRY IT!
IF YOU ARE
NOT SATISFIED WITHIN 30 DAYS

WE WILL RETURN YOUR MONEY

CANADIAN MICRO
DISTRIBUTORS LTD.

365 Main St., Milton, Ontario L9T 1P7

416 878-7277

$250.00

DISTRIBUTORS OF:
MUPET ® DOUBLE-MUPET ® SPOOLER
THE MANAGER * |/O PRODUCTS
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Gues" COmmen'I‘arv: sugh toughness (l(')esn’l interfere with either its
safety or its effectiveness.)
You can apply this sort of reasoning, not only
The Th Iree Liqws to material tools, but, also, without too much diffi-
culty, to a social institution such as the Constitution
. of the United States.
lsaac Asimov The delegates to the Constitutional Convention
New York, NY of 1787 endeavored to work out a document that

Now that computerized robots are not only possible,
but actual; now that they are rapidly invading
industry, and becoming a factor that may produce
extraordinary economic and social changes over
the next generation; I can’t help but think back
forty years to the time when I invented the Three
Laws of Robotics, in 1942,

These are:

1. A robot may not injure a human being, or,
through inaction, allow a human being to
come to harm.

2. A robot must obey the orders given it by
human beings, except where such orders
would conflict with the First Law.

3. A robot must protect its own existence, as
long as such protection does not conflict with
the First or Second Law.

Since these Laws are often quoted, quite
seriously, in articles and books on robotics (a word
I was, apparently, the first ever to use, back in
1942), I am sometimes tempted to wonder at the
prescience of my 21-year-old self, and to suspect
that perhaps the high opinion some people have of
me may possibly be deserved.

But then rationality intervenes, and I know
that this is nonsense. The Three Laws are obvious
from the start, and everyone is aware of them
subliminally. The Laws just never happened to
be put into brief sentences until I managed to
do the job.

The Laws apply, as a matter of course, to
every tool that human beings use.

Consider a knife, for instance. The first law of
knifedom is that it be used safely. No one would
use a knife if it meant cutting one’s fingers off in
the process. Therefore, to begin with, a knife is
equipped with a handle. To generalize, any cutting
instrument must offer a way of being safely held
while it is being used to cut.

The second law of knifedom is that it be used
effectively. Therefore, a knife must be given a
sharp edge (provided that is safe), for no one
is interested in hacking away uselessly with a
dull blade.

The third law of knifedom is that it maintain
its integrity during cutting. Of what use would a
knife be if it broke or dulled while cutting? A knife
is therefore made of some tough material that
holds an edge and that dt)csn't'sn;ip (provided

(first) would be safe to use, and would not subject
Americans to a tyranny; and that (second) would
be flexible enough to be responsive to the needs of
the people, provided that did not compromise its

N\ N \|'i
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safety; and that (third) would be sufficiently durable
to serve new times and new conditions, by means
of amendments if necessary, provided that did not
compromise either its safety or its effectiveness.

You can even apply this sort of reasoning to
your own behavior: to your attitude toward your
diet, or toward exercise, or toward your job. That
behavior must insure first safety — then effec-
tiveness — then durability.

Consequently, I have my answer ready when-
ever someone asks me if I think that my Three
Laws of Robotics will actually be used to govern the
behavior of robots, once they become versatile and
flexible enough to be able to choose among dif-
ferent courses of behavior.

My answer is, “Yes, the Three Laws are the
only way in which rational human beings can deal
with robots — or with anything else.”

— But when I'say that, [ always remember
(sadly) that human beings are not always rational. @



Memory you never seem to have qulte

énough of it.

But if you re one of the thousands of Apple
owners using the SoftCard, there’s an economical
- new way to expand your memory dramatically.

- 16K ON A PLUG-IN CARD.

~ Microsoft's new RAMCard simply
plugs into your Apple 112 and adds 16k

bytes of dependable, buffered
read/wnte storage. _

- Together with the SoftCard

~ the RAMCard gives you a 56k
CP/M® system that's big enough
to take on all kinds of chores that
would never fit before (until now,
_ the only way to get this much
memory was to have an Apple
Language Card installed).

~__GREAT SOFTWARE:

~ YOURS, OURS, OR THEIRS.
- Withthe RAMCard and
SoftCard, you can tackle large-
scale business and scientific
_computing with our COBOL and

- FORTRAN languages. Or greatly
mcrease the capability of CP/M

WHY THE MICROSOFT
RAMCARD MAKES OUR SOFTCARD
AN EVEN BETTER IDEA.

applications like the Peachtree Software account-

_ing systems. VisiCalc™ and other Apple software

packages can take advantage of RAMCard too.
And RAMCard gives you the extra capacity to
develop advanced programs of your own, using the

SoftCard and CP/M. Even with the RAMCard in

e

place, you can still access your ROM BASIC
and monitor routines.

JOIN THE SOF‘I'CAI!D
FAMILY. .

The RAMCard is just the
latest addition to the SoftCard
family — a comprehensive sys-
tem of hardware and software
that can make your Apple more
versatile and powerful than you
ever imagined.

Your Microsoft dealer has all
the exciting details. Visit him
soon, and discover a great idea
that keeps getting better.

Microsoft Consumer
Products, 400 108th Ave. N.E.,
Suite 200, Bellevue, WA 98004
(206) 454-1315.

---------

........
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The Beginner’s Page

Richard Mansfield
Assistant Editor

Searching Files

Here is a program to maintain a master index of all

COMPUTE! articles. It will demonstrate a way that

data can be managed by a computer to make entering
and retrieving information fast, easy, and accurate.
In specific, we will look at the problem of searching

for data within a data file.
Central to most data management tasks is the

job of searching through a list of records (a file) for

a particular record or class of records. You might
want to see all COMPUTE! articles on the topic of

computer shows. The string-manipulating BASIC

commands (LEFT$, RIGHT$, MID$, and LEN)
are both fast and flexible when used as searching
tools. This program will illustrate some of the
major considerations when setting up a database
management program:

Program 1. Microsoft Version

4 REM **kkkkkkhhhhkkhhhhhkhhhhhkhhkkhk

5 REM * INITIALIZATION &
6 REM k¥ kkkkkhkhdhhhkhkhkhkhhhkhhhkkkk
19 T = 100

2@ DIMAS (T)

30 FOR I = 1 TO T:READ AS(I)

49 IF AS(I)="END"THEN T=I-1:GOTO1l@8
50 NEXT I

U9 REM ***kkkkkkkkhkhhhhhhkdhhkhhhhkkk

109 REM* MAIN LOOP *
101 REM*hkkkhkkhkhkhkhhkhkhhkhhkkhhhhkhkdkkk
11¢ PRINT: PRINT "PLEASE CHOOSE:"
126 PRINT "1.AUTHOR

138 PRINT "2.SUBJECT

14@ INPUT K$

168 ON VAL (KS$)GOTO 200,300

100 REMX*kkkkkhkkkhhhkhkhhhhhkhkdkkkkk

20@ REM* SUBROUTINES *
2@1 REM***kkkkkkkhxkkkkhhkhkhhhkhkkk
2169 PRINT “"TYPE AUTHOR'S LAST NAME
22@ INPUT NAMES

23 FOR I =1 TO T
249 L = LEN(AS(I))

250 FOR B = 1 TO L
260 IF MID$ (AS(I),B,1)
~ GOTO 280
278 NEXT B:PRINT
“RD #"I:END
280 B =

[ e =

"agn

THEN

NAMES THEN PRINT AS(I)

~

"MISSING *'S IN RECO™

B+1:IF MIDS (AS(I),B,LEN(NAMES™

29@ NEXT I:GOTO 140

3¢ PRINT "PLEASE TYPE THE TARGET SUB~
“JECT™

31¢ INPUT SUBJECTS

320 FOR I = 1 TO T

330 L = LEN(SUBJECTS)

34¢ IF LEFTS (AS(I),L)
~ PRINT AS(I):Q = 1

3500 NEXT I:IF Q = @ THEN PRINT "NO MA~
~TCHES FOUND"

360 Q = @:GOTO 100

499 REM*****************************

5¢@ REM* DATA %
5F]1 REMY***kkhkkhkkkhhkhhxhhkrkkkRkhkhhhhk%

510 DATA SHOW--TRENTON COMPUTER FESTI~

= SUBJECTS THEN~

“VAL*BUTTERFIELD*15
520 DATA PREVIEW--CBM FAT 4@*BUTTERFI~
“ELD*15

209068 DATA END

READY.

Program 2. Atari Version

2 REM ATART UVERSION

3 REM

4 REM oockickibiobiiiliig

S REM % INITIALIZATION X

6 REM obcidochictoohiioibidiat

18 T=16@

20 DIM A$(THB90, TH(285, LT X, MAMES( 482, SU
BJECT#( 44

38 FOR I=1 TO T:READ T#

48 IF T$="EMD" THEM T=I-1:GOTO 18@
58 ASCCT-1odea+l, [HB0 0=T%

68 LOID=LEHCTS)

78 MEXT 1
168 REM Aciidotootattiaqinsss
181 PEM X MAIH LOOP ¥

102 REM okl
118 PRIMT :PRIMT "Fleass choose:"
126 PRINT "1. duthor"
138 PRIMT "2. Subisct"
148 INFUT K

156 ON K GOTO 260,366
199 REM Asiciiohickdoioidols
288 FEM % SIERCGUTIN
201 REM dobiioiocckidoiniokd 555

218 PRIMT "TYFE AUTHOR'S :

228 IHFUT MEMES

238 FOR I=1 TO T

248 L=l T TH=A% C I-1 okEi+1, (11 wiei+l
258 FOR B=1 TO L




ATTENTION
COMPARISON SHOPPERS

HOW DOES A $299 BYTEWRITER-1
STACK UP AGAINST A $650 EPSON MX-807?

YOU DECIDE!

FEATURES BYTEWRITER-1 EPSON MX-80*
he Only 80 Column Dot
Matrix Printer Under $300. Print speed 60 lines per minute 46 lines per minute
Nhy do we dare to compare the
i\ytewgiter-]lto tdhe Epson MX-80,
e industry leader? Because we Friction feed Pin feed
eel strongly that dollar for dollar, Paper feed S - 31 =
B ben original plus 3 copies original plus 2 copies
»erformance and qucﬁity.
Dur extensive testing has proved Ribbon Black, cartridge $9.95 Black, cartridge $14.00
hcfbire B);iewrite;;-] inierfoceﬁ
yroblem-free to the TRS-80, the = ST T
\pple Il and the Atari 400 and 800. | Life PDrlpih‘e“ad;- 'I(]I.]l Bull'lltl"n chtl::r. gﬂ -—'I-I.'IOO mhllllon char.
Ne are not goina to tell vou thatth : pectc rive vieci el million char, n'l! I‘OIIG ar.
3Y?e?vfiilr-]gislg%ﬂ2r?hcyn 1Uhe i exp o ncy ‘Ribbon — 5 million char. 3 million char.
WX-80, but by comparison, and for
alf the cost, you get more than a Dimensions 3.8"x 15" x 9" 5205470 2
eliable printer — you get a great
ralue.
_all ite f inf ti >
océ:lo;’_r write for more information sCe};grqcter 96 ASCII 96 ASCil
Comparable features.
Jncompqrable prlce- Inferfclce Parallel Parallel
Warranty 90 days 90 days
Xt
VICROTEK:- Printhead
514 Chesapeake Drive $29.95 $30
an Diego, CA 92123 replacement
714) 278-0633
Dutside CA call

"OLL FREE (800) 854-1081 Cost $299

'WX. 910-335-1269 ==

$650

*Data source: Epson MX-80
Operation Manual

'RS-80 is a trademark of Radio Shack, Div.
of Tandy Corp.
\pple Il is o trademark of Apple Computer,

Inc.
\tari 400 & 800 are trademarks
of Atari, Inc.

AX-80 is o trademark of M N

=

Epson Americag, Inc.

/& 30 Day
Money Back
Guarantee
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26d IF T#(B.B)="%" THEM GOTO 230

278 MERT B:PRIMT "MISSIMG #%'S IM RECORD
" 1:EMD

258 E=B+1:1F TH(E.B+LEMCHAMES =1 =HatE#
THEH FRIMT T4

299 HEXT 1:GOTOD 189

33 FRIMT “"PLEASE TYPE THE TARGET SUB.EC
Til

318 INPUT SUBJECT#

328 FOR I=s1 TO T

must set aside memory space for each record.
20 Set up an array which is DIMensioned to
100 string-variable zones. Each string (record)
will fill each zone, but Microsoft BASIC
dynamically expands the zone sizes so the
DIMensioning is merely the number of zones,
not their size. (In Atari BASIC, the DIM state-
ment sets up one giant string. The DIMen-
sioning in Atari is the size of this huge string).

338 L=LENSUBJECTS

348 T$=R$((I-10080+1,(1-12XBA+LC 100

345 IF T#01,L0=SUBJECT$ THEM PRIMT T$:G=
1

358 HEAT 1:IF G=B THEM PRIMT "MO MATCHES
FOURD. "

368 =9:GO0TO 1@a

499 REM soocioioakRirrssy

580 PEM X DATA ¥

581 REM schiiododclodoa

518 DATA SHOL-TREMTON COMPUTER FESTIUAL
FBUTTERF IELD#15

526 DATA PREVIEM--CBM FAT 48XBUTTERFIELD

..for large databases, where a
search will go through hundreds
or thousands of records,
fixed fields are used because
speed becomes an
important factor.

£15
20600 DATA EMD

How It Works

Let’s see how this program searches through the
file for records which match whatever is required.
This kind of file (lines 510-520) is called a variable-
field file because each of the three fields — the
subject, the author, and the issue number — can be
of any length. The DATA statements each contain
one record. Within each record, the author field
could be as short as “Cox” or as long as “Butter-
field.” The fields can vary in length. This saves
memory space, but at the expense of speed. So, for
large databases, where a search will go through
hundreds or thousands of records, fixed fields are
used because speed becomes an important factor.
A name like “Cox” would be padded with blanks to
take up the proper amount of fixed space required
by its field. But we are setting up a smaller database
and will take advantage of the memory efficiency
of variable fields in this program.

Because the fields are variable, we have to let
the computer know where one ends and another
begins. Otherwise, how would it know that the
author’s name in line 510 wasn’t Festival Butter-
field? We separated the fields by using the “*”.
This means that we will have to look for “*” within
each record when we are searching for the author
fields. This is why the variable-field can be slow:
each record must be handled individually, watching
for delimiters (fences between fields). Let’s take a
look at what the program does:

Line Number

10 Here we tell the computer that there are a
maximum of 100 records in our file. This is
necessary because (in line 20) the computer

30 READ each DATA statement (place it into
its proper, numbered zone in memory). READ
up to the maximum (T) unless...

40 one of the DATA statements is the word
“END?” in which case you went beyond the last
real record — you must subtract one from
counter (I) so the program can now know the
true total (T) number of records in this
database.

50 Keep raising the counter (I) until you
reach the limit (100) or get the word “END”
(line 40), then...

110-160 A typical main loop structure with a
menu of choices, an INPUT from the user,

and then a branching which depends on the
INPUT.

230 Establish a loop which will “pull out” each
record, from record 1 to the total (T).

240 In each case, find out the length (L) of a
record.

250 A second loop, nested within the other
loop, which will count each character within a
particular record. It will end, of course, when
it reaches the total number of charactersin a
record (L).

260 When one of the charactersis a “*”, we
know that we are positioned at the “author
field” of the record. So we skip the “NEXT B”
count up, in line 270.

270 If we have no more “NEXT B,” then we
went through an entire record without finding
the “*” symbol and we print an error message
on the screen and END the program so the
bad DATA statement can be fixed.

280 First, since B now is the position of the
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THE FINEST IN FANTASY GAME SOFTWARE
48K-w/disk

At Crystal we are doing our best to provide the finest state-of-the-art graphic adventure software in the world. Our list of credits include the first indoor-
outdoor graphic adventure, the first multi-disk graphic adventure, and now for the Atari, the first graphic adventure in the world which includes screen
scrolling and animation. The era of the text adventure and games which are simple combinations of static graphics and text is rapidly drawing to a close. We
attempt to utilize the full potential of your computer. True, many of our games use up to 48K and we only deal in disk products, but there are a lot of users out
there who have worked hard to upgrade their systems to the max and we think they deserve games that will give their computer system a run for its money

40K-w/disk

% % % ADVENTURE GAMES * % %

1-THE HOUSE OF USHER-Haunted house type adventure game with scrolling in the Atari version. Wander the creepy hallways of the three story
castle based on Edgar Allen Poe's short story of the same name. Written in graphics, of course, with animation and sound. We have introduced a new mystery
for another $100 prize. $29.95/1 disk

2-FANTASYLAND 2041 A.D.- The largest disk based adventure game in the world (that we know of). Enter the Hall of Heroes and prepare
yourself for the greatest fantasy-role-playing game you will see for years to come. To win you must survive Congoland, Arabia, King Arthur, Captain Nemo,
Olympus (a sea voyage), and Dante's Inferno (Hell itself). In both the Atari and Apple versions it takes up more than 400,000 bytes of memory and uses more
than 400 hires screens. The winner of the contest described in the manual with this game will receive $1000.00 and a bronze trophy. We have pushed the
award date forward to February 1982 to allow more people to participate in the contest. $59.95/6 disks

3-GLAMIS CASTLE- Yes, Pat and [ are on our way to Britain to stay in the dreaded Glamis Castle. If we survive our real life adventure, we'll be
measuring it and will be able to provide you with a 3-D game based on this ancient haunted site where King Duncan met his end at the hands of Macbeth. Our
good friend, Mark Benioff, after much research, said there's a mystery room that has never been found in this castle and a half beast, half-man creature that
guards a treasure therein. Our stay will be covered by the British media and we hope to share our experience with you through the writing of this game.
$49.95/2 disks

4-BENEATH THE PYRAMIDS-You are an archaeologist in 1932 and must find your way through the perilous chambers beneath the pyramids
to discover a golden statue of the cat goddess Bast. This game is in hires graphics, includes sound, your little man actually moves through the corridors which

you can see on the screen. The monsters are animated and very agressive. There is a new $100 prize for the first to solve the mystery; which is a toughie!
$29.95/1 disk

* %k SPACE GAMES * % %

5-GALACTIC QUEST-An excellent combination of Star Trek and Space Trader. Battle the animated Vegan fighters as you warp from galaxy to
galaxy. At the same time, you may land on and trade with hundreds of planets. Super hires graphics and lots of sound. This has been one of our most popular
games. $29.95/1 disk

6-SANDS OF MARS- Take an exciting voyage to the planet Mars via the Starship Herman. This game compared to the rest, is second only to
Fantasyland 2041 A.D. It includes scrolling on the Atari and hundreds of full screen graphics. You can move your little man through the terrain of Mars; if, of
course, you survive the exciting journey to Mars, which occupies the whole first disk. There is a new mystery and another $100 prize just waiting for some
clever adventurer out there. Good luck! $39.95/2 disks

%k * WAR GAMES ***

7-WORLD WAR III- You Atari gamers will have to see this in the Atari version to believe it! If your tired of war games which take 15 minutes a move
and have a manual the size of a telephone book: but still want a complex, real-time action war game-this is it! It is designed for two arm-chair generals which
may manuever up to 128 seperate type of units ata time. The game displays a map of Iran & Iraq in the first scenario and later on you will find yourself moving
nuclear submarines and battleships through two world wars. This is not a boring copy of a board based game but an original war game which takes a lot of skill
and may take weeks to play. $29.95/1 disk

8-WATERLOO I1I-1f you had been Napolean would you have done a few things differently? Well as you approach this final battle you are equipped
with the same forces, face the same opposition, and survey the same terrain which he did. We have done a great deal of research to make this historically
accurate as well as extremely complex. Even the angle of sight, fatigue of the individual soldier, and his psychological profile are included in the calculations.
Oh by the way, your opposition is no slouch. You may find it more difficult to change the course of history than you think! $49.95/2 disks

%% % ARCADIA * & %
9-LASAR WARS- Hires-3d space war simulation. Protect the earth from alien invaders. $29.95

10-LITTLE CRYSTAL- The first of our line of education software, which will be completed by December. It includes a very fine version of Hangman,
Mr> Music; which transforms the computer into a piano, Gunk-a hilarious shoot-em up game, and Storytime- an anthology of bedtime stories featuring
Herman, the cat, Oscar, the Hamster, and of course, Little Crystal. $39.95

11-IMPERIAL WALKER-A fine game pack written by our Atari programmer, Michael (graphics) Potter. Includes the Walker animation which is
superb. Gunfight, and Lasar Nim, a game of ‘how many robots’. $29.95

12-ADVENTURE PACK- (#1-4) $112 13-SPACEOUT-(#5-6) $58
14-THE WARRIOR- (#7-8) $64 15-ARCADE- (#9-11) $60

Special Note! For those of you who live near beautiful scenic Silicon Valley, we'll be opening up a store called Country Computer at 7453
Monterey St. in Gilroy. Hopefully, we'll be carrying a full line of Apple and Atari products and invite you to drop in for our Grand Opening I/ on
September 15.

Our order lines are open 24 hrs. a day 7 days a week. ﬂ
(408) 778-2966 CRYSTAL COMPUTER 17429 Bluejay Dr., Morgan Hill, CA 95020
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“#” within the record, we add one to it so that
B points to the first character of the author’s
name. Then we compare the portion of the
string (record) which starts at position B and
which is as long as the name which was INPUT
in line 220. This will give us an exact compari-
son. It also has the benefit of allowing us to
INPUT “BU” and search for all names starting
with “BU” instead of writing out the entire
name “BUTTERFIELD.”

290 If we have finished checking and printing
out the matches, we simply return to the main
loop menu to see if other searches will be
requested.

320 Again we loop through each record. This
time we are looking at the first field: the subject
field in a record. Therefore, we will not need
to look for the “*”. The subject field starts at
the first position within the record.

330 Here we measure the length of the IN-
PUT request. This allows us to have any level
of specification. For example, if “DISK” is
INPUT in line 310, all the records which refer
to disks will be printed. If “DISK STORAGE"
is INPUT, however, only records which match
the entire SUBJEC” r $, “DISK STORAGE,”

will appear.

340 A simpler version of the compare in line
280. Q is set to equal 1 to show that a match
was found so that line 350 will not print its
message.

360 Q is reset to zero so it will function cor-
rectly as a flag of matches. We return to the
main loop menu.

If you add more DATA lines, this program
will hold and examine as many records as your
RAM memory permits. lf\ou have 16K RAM, you
can put in more than tw ice as many DATA state-
ments as would be possible in 8K RAM. (The pro-
gram itself uses up some of the RAM.) (@)

Exc
.

vIG
viG
vIG
viG

B
S vic

fting, new games interactive language.
Easy to learn with 60+ powerful commands

Double demsity graphics, large rumber display

LOADYIng and SAVEfng of VIGIL programs to cassette or diskette

Nine complete programs included - Breakout, Spacewar, AntiAircraft,
SpaceBattle, Concentration, Maze, Kaleidoscope & FortuneTeller.
Comprehensive 50+ page marual

For OLD, MEW or 4.0 ROMS with BK of memory

IL for PET/CBM on cassette or diskette w/9 programs...
IL for ¥IC on cassette [requires K mewmory expander)
IL User's Marual [refundable with software order).
IL Interpreter Listing (6502 Assembler Language)

HO

&@'

U.S. & CANADA FChIGH PET
335 .
535
H

PET & APPLE Il USERS
Structured 12
* LINE DI

TINY Pascal PLUS+ GRAPHICS PET 32k NEW/4.0 ROMS diskette..
TINY Pascal PLUS+ GRAPHICS PET 32¢ NEW/4.D ROMS cassette..

TINY Pascal NON-GRAPHICS PET 16K/32K NEW/4.0 ROMS dislet?.

TIN

Tiny PascaL

uage alternative to BASIC for PET or APPLE 1l fncludes:
TOR - creates, modifies and maintains source lanquage.
* COMPILER - comverts your source to an executable P-code format.
* INTERPRETER - executes compiled P-code. Features built-in TRACE.
* CASE-OF ,WNILE-DD, IF-THEN-E(SE,REPEAT-UNTIL ,FOR-T0/DONNTO ,PROC , FUNC
* Graphics version has more: GAAPHICS, PLOT,POINT,TEXT, INKEY ABS,SOR.

APPLE 11 has lores & hires-COLOR, HGRAPHICS,HCOLOR,HALOT, POL and TONE
u.d. §CANADA — FLREIGH

Plus

Y Pascal PLUS+ GRAPHICS APPLE Il 48K and DOS 3.2/3.3.

Y Pascal NON-GRAPHICS PET 16K/32% NEW/4.0 ROMS cassett
Y Pascal NON-GRAPHICS APPLE Il J2K/4Bk and DOS 13.2/3

Y Pascal User's Marual (refurdable with software ord
Y Pascal 6502 Interpreter Listing-GRAPHICS version..
Y Pascal 6502 Interpreter Listina-NON-GRAPHICS versi

.

A true compiler that turms your Hslchgragrm into fast machine code

.
.

TINY
TINY

TiNny BASIC COMPILER - PET

Subset of PET BASIC compiles to 6302 machine code.

Has full floating point capabilfties and functions.

Compiler 19sting optional with 16K versfon [included).

Can load compiled machine code anywhere in memory. T
U.S. & CANADA

Basfc Compiler-OLD/NEW/4.0 FOMS min, BX-casette/diskette...

Basic User's Marual (refundable with software order) $10

P

ET"  MACHINE

in its ninth printing.

Now
PEUCBH with the easy to follow marual. Details 30 of the PET's Built

U.S. Femnu’q. ‘
FEY U iNe LANGUAGE GUIDE for OLD, NEW Or 4.0 ROMS.....cvunnnn. SO \"/

-in
S. 8 CANADA

L4110

ABACUS SOFTWARE

Prices include postage

P. O. Box 7211

Orders rust be prepaid vis

(il
@ 616/ 24941-5510

(Access, Eurccard,Barclayca

GRAPHICS

LANGUAGE GUIDE | D; [
Learn the hidden talents of your OLD, NEW or 4.0 ROM .
you -

Grand Rapids, Michigan 49510  check, money order or bark-
card. Forelgn orders may
patd for via internatioral

visA* money order or barkcard:
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COMPUTE!
The Resource

Having trouble
learning to use
your computer?

Reference manuals don't teach. Most BASIC
texts don't cover specific personal computers.
TIS solves these problems

with step-by-step books
tailored for your machine. I

For PET/CBM

Understanding Your PET/CBM ......... $16.95
Vol 1: Basic Programming

PETGraphics .. b seaiies davis $6.95

For OSI CIP/C4P
Understanding Your C1P/C4P........... $9.95
A Workbook of BASIC Exercises |
For VIC
Understanding Your VIC ............... $13.95

Vol. 1: Basic Programming

Money Back Guarantee. VISA/MC accepted.
All prices include UPS or 1st Class postage

TIS INC
Total Information Services, Inc.

Box 921, Dept. C
Los Alamos, NM 87544

[
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Statistics Applications for Technicians

Here is a package that i1s so state-of-the-art that many of the statistical techniques implemented here are not even in the textbooks yet. STAT is a set of
programs for performing a large portion of the most frequently used statistical inference methods. Data can be entered and stored on four different types of
data files. These data files can be modified also. The statistical procedures available in the package include the following parametric inference procedures

SUMMARY STATISTICS for each data file and date set. including the mean and standard deviation

CONFIDENCE INTERVALS for the following: (1) the mean of a normal population (both with and without the variance known). (2) the variance of a nor-
mal distribution (both with and without the mean known). (3) the parameter (mean time to failure) of an exponential distribution, (4) the parameter (pro-
portion) of & binomial distribution. (5) the difference of two normal means (for various combinations of assumptions about the variances of the populations)
and (6) for the ratio of two normal variances

TESTS OF HYPOTHESES about (1) a normal mean. with various cases corresponding to possible assumptions about the variance, (2) the difference in
two normal means (various cases) and (3) the ratio of two normal variances.

TESTS OF THE EXPONENTIAL MEAN (mean time to failure) and RATIO OF MEANS.

TESTS OF THE BINOMIAL PARAMETER (proportion) and DIFFERENCE OF PARAMETERS

MULTIPLE REGRESSION, including estimation of coefficients. estimation of the error variance. and test of significance of the regression

ANALYSIS OF VARIANCE for one-way and balanced two-way designs, including interaction

The software is user-friendly. allowing easy recovery from errors and selection of alternate analyses. as desired. The user's interaction is entirely menu
driven. with error recovery features. An extensive user's manual introduces the statistical inference procedures used. and gives worked examples for each
situation considered. illustrating typical applications. These worked examples serve as a pattern and allow the reader to check his use of the programs
The user’'s manual gives complete documentation of the programs and procedures used in them. All formulae. algorithms and procedures are listed and
referenced to commonly available statistical literature

A notable feature of the package is inclusion of very efficient routines for the computation of probabilities and quantiles for the most common statistical
distributions, including normal, binomial. chi-square, t and F. Thus the user is not required to furnish ‘tabular values'" from outside sources when
performing statistical analyses with this package. STAT complete with all documentation is $200.

APPLE 11 APPLESOFT and at least one drive APPLE Il PASCAL SYSTEM COMMODORE 32K with 4040/8050 drive

Atari 800 with Microsoft BASIC. Radio Shack Mod Il and CP/M compatibility by fall.

'a

@
Matl‘lX SOftware  sis marion Ave., Big Rapids, MI 49307 (616)796-2483 or 796-0381

Visa and MasterCard accepted. Dealer inquiries invited.

Agricultural Software
from Cyberia g

Farmer’s Workbook NOW AVAILABLE

Now available for Commodore, Apple and TRS-80. The most powerful management tool ever for the FOH APPI'E
agricultural producer. Farmer's Workbook combines the power of Visicalc® * with the knowledge of AND THS.80

a major midwestern university. The Farmer's Workbook is a collection of templates that are designed

to be run on the Visicalc® program. The templates include labels, formulas, sample data, test cases and

full documentation. Template titles include: Cattle Feeder, Pig Production., Sheep Production, Grain Management,
Loan Payments, Market Average, Land Purchase and many others.

CVber'Fa rmer T'Fhe complete

accounting package for today’s farm operations

MW Records, sorts, combines and prints the results of the farm operation.

W Account headings and numbers are pre-assigned for nearly every type of farm income
or expense, but any account may be deleted, altered or added.

B Keeps personal, family and house-hold accounts as well.

B Cyber-Farmer management tools include cash-flow analysis, depreciation schedules.
inventory and budget reports.

B No computer experience is necessary to operate this system. (COMMODORE AND APPLE ONLY)

R e LIS ERINE) i, s15.202-7634

2330 LINCOLN WAY, AMES, IOWA 50010
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i 170 BX=VAL(BS$):IF BX<=@ OR BX>58 THENPRIN
Basically Useful BASIC it e

180 V1=3:V2=0:V=BX:GOSUB3@@8:PRINT " {o

IEST et : 4 LEFT}" " BOXES - Y/N";
Editor’s Note: Peter is nine. His mother says that Peter 199 FORJ=1%09YSETQ$?NEXT g
designed the program himself, but she helped with the 200 GETQS:IFQS<>"Y"ANDQS<>"N"GOTO200
coding. — RTM 21¢ IFQ$="N"THENPRINT:PRINT"{@2 UP}"; :GOT

01502

220 MN=PR*BX : TB=TB+BX : TC =TC+MN

230 V1=4:V2=2:V=MN:GOSUB30@:GOSUB37@: PRI

A Flower Sale &

PRINT:PRINT:V1=7:V=TC:GOSUB38@:G0OSUB3
7@:PRINT"I SOLD" TB "BOXES FOR"V
$:END

Program

270 GOTO48@

280 REM 'USING' ARRANGE IN COLUMNS, JIM B
Pefer Dedl UTTERFIELD ROUTINE TO 358
Malvern, PA 290 REM V IS VALUE; V1.V2 PRINTS

300 V4=INT(V*18TVv2+.5):REM ROUNDED

[ am a Cub Scout in Den 3, Willistown Pack 98.

310 V$S=RIGHTS (" "+STRS$ (V4) ,V1+V2

+1): IFV2<1GOT0340

Every year we sell pansies. All my neighbors buy 320 FORV5=V1+2TOV1+V2+1:IFASC(MIDS (V$,V5)

them, like almost everybody on my street. The

) 4BTHENNEXTVS

next Saturday, my mom and I deliver the pansies. 330 V6=V5-V1-1:V$=MIDS$ (V$,V6,V1+1)+LEFTS(

To know how many boxes are sold, and to know
how much money everyone owes me, I use this

" . P@@BORBBR" ,V6)+MIDS (VS,V5)

349 IFASC(VS$)>47THENVS=LEFTS ("***kkdhkkkn

V1+V2+2+(V2=0))

program and my mom helped me write it on the 350 RETURN z———
PET. This year, pansies sold for $2.25 a box. 360 REM FLOAT $
Helper’s notes: 370 Egﬁg;;%ggLEN(V$):IFMID$(V$,V7,1}=" g
® PET people can type lines l.()()—'390. l_Jsers of 380 IFV7>1THENVS=LEFTS (VS,V7-1)+"$"+MIDS (
other computers should type in lines 270-590. vs$,vV7)
® This little program checks input for valid 390 RETURN:---
4P REM===============================

entries (between | and 50). The PET version
does so by overwriting the input prompt, the

41@ REM SIMPLIFIED VERSION FOR
42@ REM OTHER MICROSOFT SYSTEMS

other ver‘sion by repeating that prompt. Incor- 430 REM UNTESTETD !

rect entries can be further changed after the 44¢ REM=============z=========z=========

computer asks “7 boxes Y/N”. Lines to 200-210 45¢ REM TYPE CODE FROM LINE 27¢ DOWN

in the PET Version, lines 540-560 in the other ’ig@ REM TO INCLUDE BUTTERFIELD ROUTINE
@ REM====================o===========

version handle that.

480 PR=2.25:MN=0:BX=0:TC=0:TB=¢:REM PRICE

® [t is likely that lines 530-540 are system
dependent, so they deserve an explanation.

,MONEY ,BOXES,TOTAL MONEY,TOTAL B
OXES

Line 530 clears the buffer of all key presses. 49@ PRINT"> 'END' OR HOW MANY BOXES":INPU

Line 540 waits until “Y” or “N" is typed in. All
other keys are rejected. Line 550 then sends
the control back to the input prompt if the

T B$: IF B$="END"GOT0590

500 BX=VAL(BS$):IF BX<=@ OR BX>50 GOT049¢
510 V1=3:V2=0:V=BX:GOSUB300
52¢ PRINT V$§ " BOXES - Y/N"

answer was “N”. Otherwise the program pro- 53¢ FORJ=1T09:GETQS :NEXT
ceeds to calculate. 54@¢ GETQS:IFQS$<>"Y"ANDQS<>"N"GOT0540
® Jim Butterfield’s routine is used in several 550 IFQ$="N"GOTO490

places by specifying V, VI and V2 parameters.
This routine has been fully described in

568 MN=PR*BX : TB=TB+BX : TC=TC+MN
578 V1=4:V2=2:V=MN:GOSUB3@@:GOSUE37@: PRI

‘ S ——— "y$
1#@ REM=============================== 590 PRINT:pRINT:Vl=7:V=TC:GOSUB39@:GOSUB3

119 REM PANSY SALE - PET VERSION
120 REM===============================

7@:PRINT"I SOLD"™ TB "BOXES FOR"V
$:END

130 PR=2.25:MN=0@:BX=0:TC=0:TB=0:REM PRICE
,MONEY ,BOXES,TOTAL MONEY,TOTAL B
OXES
146 sps$=" ":SP$S=SPS$S+SPS+SPS
158 PRINTSPS:PRINT"{UP}";: :v$=""
16@ INPUT"> 'END' OR HOW MANY BOXES "{@3
LEFT}";BS$ : IFBS$S="END"GOT02580

COMPUTE! 11 Resource
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Blue Ribbon Computer

Small Computers for
the Small Businessman
Nicholas Rosa and Sharon Rosa

“Must reading for businessmen who
are considering a purchase now or in
the future.”

— West Coast Review of Books

If you've ever considered a computer
for your business but didnt know
where to turn, this is the book that will
arm you with all the information you'll
need to make an intelligent, cost-
effective decision.

ISBN 0-918398-31-2 $12.95

Computers
for Everybody
Jerry Willis and Merl Miller

“The wide range of basic material
covered, plus a chapter that evaluates
current computers on the marker,
makes this an atcractive guide. . .”

booklist

This fun-to-read book covers all the
things you should know about com-
puters. If you're anxious to buy one,
use one or just want to find out about
them, read this book first.

ISBN 0-918398-49-5 $4.95

Books

1
v

.

R

Instant BASIC

Jerald Brown

“In short, this book is a winner.”
— Kilobaud
Here is an active participation work-
book designed to use on your home
computer. It's an casy, painless way to

learn BASIC.
ISBN 0-918398-21-5 $10.95

Peanut Butter and Jelly
Guide to Computers
Jerry Willis

Chosen by the Library Journal as the
most note-worthy computer book of
1979.

“Should interest a wide range of
readers seeking an understandable work
on computers.” — Library Journal

This entertaining book is a simple,
easy-to-digest source of information on
personal computing. It leads you
through all the essential knowledge
you need to get started.

ISBN 0-918398-13-4 $9.95

From dilithium Press

Write or call us for a free catalog

dilithium Press, P.O. Box 606, Beaverton, OR 97075

Name

Address

City/State/Zip

dilithium Press
P.O. Box 606
Beaverton, OR 97075
800-547-1842
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Editor's Note: Program in APL, FORTRAN, Assembly,
BASIC, or PASCAL. Have 96K user RAM available.
Connect divectly to mainframes. Modify variables during
a program RUN. These are some of the reasons the new
PET is called Super.

We'll be testing a SuperPET here at COMPUTE! and
next month we’ll let you know the results, when the machine
will be in the stores, and 8032 upgrade news. — RTM

SuperPET’s
Super Software

Terry Wilkinson
Waterloo Computing Systems

As most of our readers know, the University of
Waterloo has been involved for many years in the
development of computer software for its own
applications. In the 1960’s, a number of specialized
batch systems were cr eated for teaclung computing.
As well, pioneering work was done in the develop-
ment of interactive terminal systems to make the
large batch oriented computers easier to use. Lan-
guage processors such as WATFOR, WATFIV and
WATBOL were augmented by such systems as
WITS (an early interactive terminal system).
Through itall, the main emphasis was on enhancing
the learning environment at the University of
Waterloo by developing software to meet our
specific needs.

In the 1970’s, these efforts continued, using
the concepts of distributed processing and the
emerging minicomputer technology. Powerful
interactive systems on remote PDP-11’s and IBM
SERIES/1's allowed the preparation of jobs and the
examination and printing of output to take place
“offline” from the computer. Waterloo developed
packages like WIDJET which allowed more stu-
dents to use the computer at a lower cost. High-
speed BISYNC lines provided communication
between the minis and the mainframes allowing
access to the language processors available there.
In addition, packages such as WATFOR-11 and
WATBOL-11 were created to run on stand alone
mini systems.

The underlying theme through all these
developments was the production of systems that
could make allowances for small mistakes and give
good error diagnostics, thereby making the pro-
gram development process a little easier. These
systems have always included reasonable enhance-
ment beyond prevailing language definitions so

users could become familiar with, and make use of,
the latest programming technology as it was being
developed in the industry.

It 1s, therefore, consistent with this longstand-
ing tradition that the University of Waterloo would
extend these concepts one step further in the 1980's.
That step is in microcomputer technology. It ad-
dresses the use of “stand-alone” microcomputer
systems as well as their use in distributed processing.

The First Step: Waterloo Microsystems

The first step in exploiting this new technology was
to apply the lessons learned over the years con-
cerning software development. A new family of
language processors was created which w ould
support APL, BASIC, FORTRAN and PASCAL.
Also, a general purpose text EDITOR was devel-
oped to allow easy manipulation of program and
data files. These packages were written in a system-
independent, portable manner to provide a very
high degree of flexibility in implementation. The
success of this approach is evident in that completely
compatible versions of these packages have been
installed on IBM’s VM/CMS system for large 370-
like machines and the new Commodore SuperPET
with the Motorola 6809 microprocessor chip. Work
is also underway to install them on the DEC PDP-11
system with RSTS/E.

This means that, using this family of language
processors and subject to memory constraints, a
program written for one of these machines will run
on any other of these machines unchanged. This
provides great flexibility in software dev elopment.
Applications can be cre eated which run on a variety
of computers without modification. Components
of a system can be created using one type of com-
puter and then used on another type of computer.

In addition, a 6809 Assembler Development
System was created to provide a straightforward,
yet powerful, facility to create programs in machine
language for use on the SuperPET or other 6809-
based systems.

The second step was to provide a simple-to-use
interface between the microcomputer and the
mainframe computer. Programs and files of data
would need to be transferred from one machine to
the other. And, data files on the mainframe should
be easily accessible by the programs running on the
microcomputer. '

Since most large-to medium-size computers
support ASClI-type terminals, the approach in-
volved an RS232-C serial line from the micro to the
mainframe. Also required was an interface program
for the mainframe to service the data management
requests from the micro in the appropriate way.
This interface program is called HOSTCM, stand-
ing for “host communication module.”

Because of this approach, programs on the
microcomputer can access data files on a local disk
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or on a remote host disk with equal ease.

The result of these developments is a very
powerful collection of hardware and software
which can be used in various configurations to
service the needs of a wide range of users. For
example, a stand-alone SuperPET can have local
disk(s) and printer(s) and support all five languages
and the editor without any connection to a remote
computer. Alternatively, a SuperPET connected to
a host computer might have no local devices and
keep all its files on the host. Of course, a combina-
tion of the above configurations yields a powerful
micro configuration with the additional ability to
transfer information to and from the host machine.

A SuperPET With:
APL, BASIC, FORTRAN, and PASCAL
It is clear that the IBM 370-like machines and the
PDP-11’s were quite capable of handling their part
in a system such as the one described above. It was
not as easy, however, to discover a microcomputer
which could be used in this design. The best ap-
proach seemed to be to modify an existing micro
and thereby give it the required facilities. Our
previous involvement with the Commodore PET
had given us considerable knowledge of its
construction and we felt confident that the CBM
8032 could be modified to do the job. It had a
MOS6502 micro-processor chip and 32K (kilobytes)
of user RAM.

Three fundamental changes were required:

a) conversion to the Motorola 6809 micropro-
cessor chip

b) addition of more RAM

¢) addition of an RS-232 serial interface

It also seemed desirable to retain the previous
6502 processor and allow the machine to operate
as a normal CBM 8032, if desired. This would
preserve its ability to run already existing packages
developed for the 6502,

The initial Waterloo designs were taken by
BMB CompuScience Ltd. of Milton, Ontario and
developed into a working prototype which could
be mass produced. This firm used its considerable
experience in hardware design to produce the
final product which contains two microprocessors,
an MC6809 and an MOS6502. An external switch
was included to allow the user to select one mode
or the other. In 6502 mode, the machine operates
as a CBM 8032 using Commodore BASIC in ROM
and has a 32K RAM. In 6809 mode, a different
ROM is selected. At the same time, Waterloo Com-
puting Systems Ltd. undertook the task of imple-
menting system software to operate using the BMB
hardware configuration in 6809 mode. The fol-
lowing list of software was implemented: the
Waterloo microSystems Supervisor (resident in the
6809 ROM set); interactive interpreters for APL,
BASIC, FORTRAN and PASCAL; and a develop-
ment system for 6809 machine language program-

ming. Subsequently, Commodore has begun man-
ufacturing this hardware configuration, called the
“SuperPET,” under license from BMB and is
including the entire collection of software with
each machine sold.

An additional 64KB of RAM was installed to
allow room for the Waterloo microSystems lan-
guage processors. The user selects which language
he wishes to use from a menu which appears on

The technique is called
bank-switching and...
64K of RAM is logically
divided into 16 pages,
each containing 4K.

the screen when the unit is turned on. The proces-
sor for that language is “soft-loaded” into the addi-
tional RAM. This means that the user still has the
entire 32K of original RAM available for his use
regardless of which language he chooses.

The usable space in the 16-bit address structure
of the 6809 system was almost fully allocated and a
special technique was required to allow addition of
the 64K of RAM which the processors would need.
The technique used is called bank-switching and,
with it, the 64K of RAM is logically divided into 16
pages, each containing 4K. A 4K window in the
address space can be positioned over any one of
these 16 pages by simply setting a byte in the /O
area of memory. In the SuperPET, this window
occupies addresses 9000-9FFF (hexadecimal) in
the address space (see figure).

The Language Processors

The various high level languages are implemented
in the Waterloo microSystem by means of interpre-
tive language processors. This means the APL,
BASIC, FORTRAN and PASCAL programs are
stored internally in an encoded format. These
encoded statements are then interpretively executed
by a “run-time” supervisor unique to each language.
Such an approach makes it possible to stop program
execution, examine and modify program variables
and data, and then resume execution from the
place where it suspended. In APL and BASIC, it is
even possible to interrupt and modify the program
itself and then continue execution.

All the languages interface with the host com-
puter, the serial line and the various disks and
printers on the IEEE-488 bus using a common file
system interface supplied in the Waterloo micro-
System library. It provides 100 percent compati-
bility among data files across the various language
processors. These file system functions, and many
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others such as trigonometric functions, string
manipulation routines and a floating point emula-
tor, are available through documented interfaces

to the machine language program as well using the

6809 Assemble Development System.

System Highlights
APL
The APL processor follows the well known IBM/

ACM 79 standard for the language. Some highlights

of the system:
— All the standard primitives are imple-

mented, including matrix-divide, dyadic-trans-

pose, format, and execute.

— Functions such as quad-CR and quad-FX
allow the dynamic creation and modification
of functions.

— Direct access to memory and machine lan-
guage programs is provided with quad-PEEK,
quad-POKE, and quad-SYS (including gener-
alized parameter-passing).

— A powerful, full-screen editor allows easy
modification of functions. It also accepts in-
dentation and comments to enhance program
readability.

— The SuperPET screen supports all the APL
characters (including overstrikes) and also
provides a number of common graphics.

— An APL-sequential file feature allows stor-
age and retrieval of complete APL data items
including rank, shape, and type.

— A BARE-sequential file feature allows
transmission of arbitrary strings of bytes in
and out of the workspace.

— Relative files are also supported.

BASIC
The BASIC processor includes the ANS Minimal
BASIC standard features as well as several note-
worthy extensions:
— Variable, Array, Function and Procedure
names can each be uniquely defined using up
to 31 characters.
— Multi-line functions and procedures can be
written and called with parameter passing.
This feature can be used to implement recur-
sive algorithms.
— The family of MAT (matrix manipulation)
statements are implemented.
— A number of structured control statements
provide a facility to enhance program style.
— Support a program text indentation and
comments following statements further en-
hance program readability.
— A powerful generalized string/substring
feature has been included.
— Built into the system is a broad set of func-

tions to perform common operations such as
SIN, COS, LEN, HEX$, ORD, and VALUE.

There are about 35 such functions available.

— Error trapping allows interception of, and
recovery from, most run-time errors.

— Commands such as RENUMBER, AUTO-
LINE, and MERGE allow easy manipulation

of the BASIC program source code.

A full-screen editor makes changing existing
statements simple.

FORTRAN
The FORTRAN processor implements a powerful
subset/extension of the standard language. It in-

Multi-line functions and
procedures can be written
and called with parameter passing.

cludes many of the popular features of the well
known WATFIV-S compiler as well as many fea-
tures described in the FORTRAN-77 standard.
This “Waterloo dialect” of FORTRAN includes:

— FORMAT statements

— Subroutines and functions

— Multi-dimensional arrays

— Extended character string manipulation

— Structured Program Control statements

— Sequential and Relative file support

— An interactive debugging facility
PASCAL
The PASCAL processor implements a version of
the language which corresponds closely to the
draft of the International Standard Organization
(ISO) PASCAL committee, a refinement of the
original language definition by Jenses and Wirth.
Features include:

— Text file support

— Pointer variables

— Multi-dimensional arrays

— An interactive debugging facility including

breakpoints, single step etc.

— Extensive data-typing capabilities
Assembly
The EDITOR is a processor which provides a
powerful means of creating and maintaining gen-
eral data and program files. It is a line-oriented,
contextual editor with many features:

— GET and PUT commands retrieve entire



At long last. A complete line of Voice 1/0
peripherals for Commodore computers, starting

at $119.

Let's faceit. Voice /O is a fascinating and efficient way
to communicate with computers. And now, thanks to

VOICETEK, Voice /O peripherals are easily available, -

easy to use and very affordable.

If you own a Commodore computer, we give you a
choice of three different peripherals that will enable
your computer to understand your spoken commands.
And two of these peripherals will talk back.

What’s in a name.
We call each member of our family of Voice I/'O
peripherals COGNIVOX, from COGNItive and VOX.

It helps you remember that when you talk,
COGNIVOX thinks about what you say.
The top-of-the-line COGNIVOX model for the

PET/CBM is V10-1002. It offers natural sounding voice
output and excellent performance as a speech
recognizer. It costs only $249.

If the quality of voice output is not important for your
application, then you can save $100 by ordering VIO-
432. Priced at $149, VIO-432 is ideal for hobbyists or
persons mainly interested in speech recogniton.

Finally, if you have an 8K PET, there is insufficient
memory for voice response, so we offer a recognition-
only COGNIVOX, model SR-100P. It costs $119,
making it the lowest priced speech recognizer ever
offered for sale. Yet its performance rivals that of units
selling at much higher prices.

Which brings us to the next point we would like to
make, namely, why we offer so much performance for
so little money.

It's the technology.

Our Voice I/O peripherals are based on a technological
breakthrough that made it possible to compress the
required electronics onto a single integrated circuit
chip. We are the only company so far that has achieved
this remarkable feat. No wonder we offer such
reasonably price voice peripherals.

In addition, COGNIVOX uses an exclusive non-linear,
learning pattern matching algorithm to do speech
recognition. Which means more reliable performance
and ease of use.

What makes it talk.

COGNIVOX digitizes and stores in memory (using a
data compression algorithm) the voice of the user. This
gives three major advantages:

First, there are no restrictions to the words
COGNIVOX can say. If you can say it (or sing it, or
whistle it for that matter) your computer can do it too.
Second, It is very easy to program your favorite words:
just say them in the microphone.

Third, you have a choice of voices, male, female, child,
accents, efc. this unprecendented flexibility offered by
COGNIVOX is a must in the personal computer
environment. Voice synthesizers and the “talking
chips” do not offer this flexibility and therefore we feel
they are not suitable for use with personal computers.
In addition, voice output quality can be poor,
especially for synthesizers. In that respect, VIO-1002
is clearly superior to anything else on the market and it
is a must if voice quality is important (for example,
business applications).

computer

Some specifications

COGNIVOX can be trained to recognize words or short
phrases drawn from a vocabulary of up to 32 entries
chosen by the user.

Training COGNIVOX to your vocabulary is easy. All
you have to do is repeal the words three times at the
prompting of the computer.

If you would like to have COGNIVOX respond to more
than 32 words, you can have two or more vocabularies
of 32 words and switch back and forth between them
using a word.

The Voice output vocabulary can have up to 32 words
phrases. Data rate is approximately 700 byte per word.

Ready to listen.

All COGNIVOX units are complete Voice I/O
peripherals ready to plug in and use. They come
assembled and tested and they include microphone,
cassette with software and manuals. VIO units include
built-in speaker and amplifier (yes, CB2 is also
connected for music and sound effects).

They all plug into the user port and they receive their
power from the cassette port except VIO-1002 which
uses a wall transformer supplied with the unit.

COGNIVOX

THEORY AP D APPLICATION :
ITAL JGNAL F'ROCE.'E?S:\Q

Easy to use.

All you need to get COGNIVOX up and running is to
plug it in and load one of the programs supplied. Load
the demo program and start talking to your computer
right away. Or load one of the games and discover the
magic of voice control.

It is easy to write your own talking and listening
programs too. A single statement in BASIC is all that
you need to say a word or to recognize a word. Full
instructions on how to do it are given in the manual.

Works with all versions.

COGNIVOX will work with all versions of the
PET/CBM line. Old, new and newer ROMs. At least
16K of RAM is required (SR-100P will work with 8K of
RAM).

If you have a disk system, you can use it to save
vocabularies. Instructions are given in the manual.

Many uses.

With COGNIVOX your imagination is not the limit as
the saying goes. It is the starting point. Cognivox is a
super toy, an educational tool, an aid to handicapped, a
data entry device while hands and eyes are busy, a
foreign language translator, a sound effects generator,
a telephone dialing device, an answering machine, a
talking calculator. Using the IEEE 488 port you can
control by voice instruments, plotters, lest systems.
And all these devices can talk back to you, telling you
their readings, alarm conditions, even their name.

Order your COGNIVOX now.

To order by mail, give us the model number of the unit
you wish to order, the make and model of your
computer and your name and address. Enclose a check
or money order and make sure to include $5 for
shipping and handling. CA residents please add 6% tax.
You may also order by phone and charge it to your
Master Charge or VISA. Our phone number is (805)
685-1854 9AM to 5PM PST, Monday through Friday.
Foreign orders are welcome, please add 10% for air
mail shipping and handling. Payments must be in US
funds. COGNIVOX is backed by an 120-day limited
warranty against manufacturing defects.

VOICETEK

P.O. Box 388, Goleta, CA 93116
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files of data into the machine for editing and
then save them back on external devices.

— SEARCH and CHANGE facilities, including
global change, provide for easy modification
of text.

— A full-screen capability allows individual
changes to be made by simply moving the
cursor around the screen and entering the
changes.

— A set of function keys provides extensive
cursor movement and scrolling facilities.

The 6809 Development System is comprised
of an Editor, and Assembler and a Linker. Code
entered via the Editor can be assembled into relo-
catable modules by the Assembler. Then these
modules are combined and relocated by the Linker
to produce an “executable load module.” This load
module can be loaded into the machine, executed,
and debugged using the Monitor built into the
Waterloo microSystems Supervisor. Some features
of the Assembler are:

— Motorola 6809 Assembler language

— Macro capability

— Pseudo-opcodes for structured programming
— Long label names allowed

— Produces relocatable object code

Some features of the Linker are:

— The ability to combine many relocatable
object files into a single load module.

— Relocates code to any arbitrary machine
location

— Supports the “bank-switched” RAM feature
of the SuperPET making it almost transparent
to the user.

— When used with the supplied file
“WATLIB.EXP,” provides automatic symbolic
linkage to the functions available in the Water-
loo microSystems Library.

The Operating System

The Waterloo microSystems Supervisor resides in
the ROM of the SuperPET. It has many of the
features of a true operating system. These include:

— The facility to load 6809 machine language
programs into the SuperPET RAM including
bank-switched memory.

— Full-screen monitor facilities to examine
and modify arbitrary locations in memory;
bytes are displayed in both hexadecimal and
character formats.

— A built-in disassembler to facilitate exami-
nation of programs residing in the machine.
— A built-in library of functions used by the
high level language processors, but available to
the machine language programmer.

Figure 1.
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We have a complete and affordable controller development
system.

The controller board: MMC/03 comes with 1K RAM, 2K
EPROM socket, 2 6522s, 6503 CPU. Uses any AC or DC
power supply.

Kits from $89.00, assembled and tested from $119.00,

IN-CIRCUIT EMULATOR: better than an EPROM simula-
tor. Works with any 6502-based system including Apple,
PET, AIM, KIM, SYM, OSI. Not $5,000.00 but under
$100.00!

EPROM programming adaptor: complete with software
driver, programs any 24-pin +5V EPROM including 2532s,
Battery powered: $40.00, with AC power supply: $50.00.

See COMPUTE! April 1981 for Eric Rehnke's review.
Call or write us for more information:

R. J. Brachman Associates, Inc.
P.O. Box 1077
Havertown, PA 19083
(215) 622-5495

Coming soon: The MMC/02, complete with ICE: 1K RAM,
6K EPROM; or 3K RAM, 4K EPROM.

Registered TM-Apple-Apple Computer Co..
PET, KIM-Commadore, AIM-Rockwell In-
ternational SYM-Synertek

-




SOFTWARE

HARDWARE
FOR THE

SOFTWARE FOR THE VIC 20 HARDWARE FOR THE VIC 20

TAPE CASSETTES - UMI RS232 COMMUNICATIONS INTERFACE $49.95

For printers and telephone communications.

- VicTerm A $19.95 -

Be smart! Operate your VIC 20 as a dumb terminal. - UMI 3K MEMORY EXPANSION $79.95
With addressable and switchable ROM slots for ROM
- viCalc | $14.95 programs to 16K.

Firstin a series of useful calculator programs. 10
memorys with arithmetic, 4 stacked data registers. Math - UMI 8K RAM EXPANDER §99.95

functions plus compound interest tables. Provides 11775 Bytes (characters) of user memory.

- VPM S14.85 . ymI EXPANSION CHASSIS Price to be announced
Securities Portfolio Management. Important records

on tape for 25 securities. For additional memory or program cartridges.

AMOK $18.95
The halls of AMOK are populated by robots that follow

one instruction ... get the intruder. That's you. To save SOGN To BE AVA“_ABI_E

yourself, you must be quick on the draw and fast on
your feet.

. SIMON so0s  SOFTWARE CARTRIDGES
e B il ) - SPIDERS OF MARS
« SATELLITES AND METEORITES

‘O

« PACITIN $18.95
Fast action color ?’ame, Two players can ZAP ROBOTS . BﬂB[lT BLASTEHS
before they “PAC IT IN."
- ASTRO TRANSPORTERS
- SUPER ADDITION OR SUBTRACTION each $9.95
Blackboard feature gives useful math practice with KX 3“ INUADERS v
interest enhanced by color. Correct steps shown with
carries. ORIGINAL! EXCITING! UNIQUE! o
4
4

’
DEALER INQUIRIES INVITED

L4
" TN
Clip Coupon for FREE CATALOG R q@p
4
L4

g

A2
B

Catalog available in Spanish (Version Disponible en Espanol) ==/
MasterCard/VISA Accepted 7

' 4
¢ united microware

¢ industries inc.
¥ 4 3431 H Pomona Blvd.
/ Pomona, CA. 91768
,’ Please send me my FREE CATALOG
& describing your Hardware
" and Software Products.
,’ NAME
United Microware Industries Incorporated s
3431 H Pomona Boulevard &
Pomona, Calif. 91768 ¢ ADDRESS
Phone (714) 594-1351 ,’
V' CITY STATE
VIC 20 is a Registered Trademark of "’
Commodore Business Machines ,I 7P COMPANY
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— A serial-line setup routine to set the baud
rate, stopbit, and parity used to establish the
host- -protoc ol parameters for mainframe
communications with the HOSTCM program.
— A “passthru” terminal mode to communicate
directly with a remote computer via the serial
RS232 line. ©

SuperPET:
A Preview

Bill Maclean
BMB Compuscience
Milton, Ontario

The day is near when we will all start to see a lot of
SuperPETs, so we thought it was time to describe
the system and try to speculate on the significance
of the design. In reality, the SuperPET is two dif-
ferent computers in the same cabinet. It is the old
(today!) 8032 with which we are all familiar, with a
few new wrinkles. It is also a brand new 6809 based
computer system with outstanding potential in its
own right. We will try to evaluate it in each of these
two categories.

SuperPET — 6502
Looked at one way, the only difference between
the SuperPet and the 8032 is the RAM capacity
and the /O system. There is 64K of additional
RAM in the SuperPET. It is mapped as 16 4K
blocks all residing in the block $9000-39FFF. This
may seem impossible, but it is done by write-only
register at SEFFC (61436) which allows the pro-
grammer to select which of the 16 blocks can be
read and written to in the $9000 block. For example,
to select the 15th block, the register at $EFFC
numbered 0-15.) In addition to this extra RAM,
there is an intelligent USART (Universal Synchro-
nous, Asynchronous Receiver Transce iver) or RS-
232C port located at the base address SEEFO (61424).
This device allows the programmer the npllml of
software selecting such serial communications
parameters as Baud rate, word length, number of
stop bits, p(nm ete. The USART used is the 6551
system. It is a chip currently being manufacture d
l)\ MOS Technology and is simulated in software
on the VIC 20.

The first (]ll(”-iii(m everyone seems to ask about
the :\\I (.l])d(ll\’ is “will my Visicalc use the extra
memory” or “will my B ASIC programs now access

the additional memory?” The answer is no. It would
require substantial modification for any of the
existing operating systems to use this additional
memory. However, this is true of any conventional
memory expansion scheme that takes one over the
65K boundary on an 8-bit processor. That was the
bad news, now for the good. Many of your favorite
programs will be modified to run on the SuperPET
and will utilize the extended memory. The concept
of paged memory is a very powerful one. Once the
step has been taken to design systems using this
concept, virtually unlimited RAM can be used,
guaranteeing much easier expansion in the future
as the price of RAM drops.

SuperPET — 6809
You may well ask what is a 6809, and why is there
one in a Commodore product? This microprocessor
is a logical extension of the 6800 and the 6502, just
as the 6502 was a logical extension of the 6800. Tt is
a pseudo 16-BI'T processor. This means that all of
the internal registers and the stack pointer(s) are
16 bits lnngr This allows comfortable addressing
anywhere in the address bus range. There are "
some other major differences, particularly suitable
to the creation of position-independent code. It is
in the areas of compactness of run-time code, the
use of the stack, and the position-independent
code capabilities that the 6809 shines. These char-
acteristics made it much more attractive to design
the SuperPET software systems using the 6809.
Describing the potential of this system is a little
difficult. Under the Watcom operating system, the
machine is really several distinct computers. This
operating system consists fundamentally of a 22K
ROM set occupying the top half of the 65K address
range just as the CBM system does. This area con-
tains all system libraries, I/O routines, monitor
(6809) etc. The languages (BASIC, FORTRAN,
APL., PASCAL., and Assembler) all reside on a
diskette in drive | and are called from a menu.
The languages each load into the $9000 blocks and
execute there. This is one of the first unusual
things to notice about the system. No matter how
large the interpreters are, the y don’t take more
than 4K nul of the memory map. This means that
the lower 32K of 8032 memory is available to each
of the klngll;lgvs for the program and variable
storage. The facility for creating software that runs
out of this paged memory is included in the as-
sembler development system supplied with the
SuperPET. This is one of the most significant
contributions to the future software growth of this
product. :

The Manuals

On the subject of documentation, there are five
manuals included in the system, one for each lan-
guage. These manuals are tutorial examples. Of
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Every PET
Needs a Friend.

¥ Ilc)

Hdewnt

CURSOR is the best friend your Commodore PET will ever
have. Since July, 1978 we have published 150 of the most
user-friendly programs for the PET available anywhere.
When we write or edit a program, we spend lots of time
fussing about how it will treat you. We pay attention to lots
of little things that help make using a computer a pleasure
instead of a pain.

Naturally, CURSOR programs are technically excellent.
Each program that we purchase is extensively edited or re-
written by a professional programmer. But imagination is
just as important as being user-friendly and technically
good! We delight in bringing you off-beat, unusual
programs that “show off” the abilities of your PET or CBM.

CURSOR is user-friendly, technically great and full of
imaginative programs. And every issue of CURSOR is still
available! We continue to upgrade previously published
programs so that they'll work on the three varieties of
Commodore ROM’'s (Old, New, and 4.0). New issues also
work on the 80 column CBM.

For only $4.95 you can buy a sample issue and judge for
yourself. Or send $18 for a four-issue subscription. Each
CURSOR comes to you as a C-30 cassette with five pro-
grams and a graphic Front Cover, ready to LOAD and
RUN on your PET.

Who knows? After your PET meets CURSOR, things may
never be the same!

AUTHORIZED DISTRIBUTORS:

meCODE
WORKS

Box 550
Goleta, CA 93116
805-683-1585

Great Britain Japan
AUDIOGENIC, Ltd. SYSTEMS FORMULATE CORP.
P.O. Box B8 Shin-Makicho Bldg. 1-8-17
Reading, Berkshire Yaesu, Chuo-ku, Tokyo 103
Holland Australasia
COPYTRONICS MICROCOMPUTER
Bergemeester HOUSE, LTD,
Van Suchtelenstraat 46 133 Regent Street
7413 XP Deventer Chippendale, Sydney

NS Australia 2008

CBM/PET INTERFACES

RS-232 SERIAL PRINTER INTERFACE — addressable —
baud rates to 9600 — switch selectable upper/lower,
lower/upper case —works with WORDPRO, BASIC and
other software — includes case and power supply.
MODEL - ADA1450 149.00

CENTRONICS/NEC PARALLEL INTERFACE - address-
able — high speed — switch selectable upper/lower,
lower/upper case —works with WORDPRO, BASIC and
other software — has Centronics 36 pin ribbon connector
at end of cable.

MODEL — ADA1600 129.00

CENTRONICS 730/737 PARALLEL INTERFACE — as
above but with Centronics card edge connector at end
of cable.

MODEL - ADA730 129.00

COMMUNICATIONS INTERFACE WITH SERIAL AND
PARALLEL PORTS — addressable — software driven —
true ASCII conversion — selectable reversal of upper-
lower case —baud rates to 9600 — half or full duplex — X-
ON, X-OFF —selectable carriage return delay — 32 char-
acter buffer — centronics compatible — much more.
MODEL - SADI 295.00

ANALOG TO DIGITAL CONVERTER - 16 channels -0
to 5.12 volt input voltage range — resolution is 20 milli-
volts per count —conversion time is less than 100 micro-
seconds per channel.

MODEL - PETSET1 295.00

REMOTE CONTROLLER WITH CLOCK/CALENDAR
— controls up to 256 devices using the BSR X10 remote
control receivers — 8 digital inputs, TTL levels or switch
closure — 8 digital outputs, TTL levels.

MODEL - PETSET2 295.00

All prices are in US dollars for 120VAC.
Prices on 220 VAC slightly higher.
Allow $5.00 shipping & handling, foreign orders
add 10% for AIR postage.
Connecticut residents add 7'2% sales tax.
All prices and specifications subject to change without notice.
Our 30 day money back trial period applies.
MASTER CHARGE/VISA accepted.

MENTION THIS MAGAZINE WITH YOUR ORDER
AND DEDUCT 5% FROM TOTAL.

IN CANADA order from: Batteries Included, Ltd., 71 McCaul
Street, F6 Toronto, Canada M5T2X1, (416)596-1405.

IN THE USA order from your local dealer or direct: Connecticut
microComputer, Inc., 34 Del Mar Drive, Brookfield, CT 06804,
(203)775-4595.

Dealer inquiries invited.

Connecticut microComputer, Inc.
34 Del Mar Drive, Brookfield, CT 06804
203 775-4595 TWX: 710 456-0052
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course, since the languages are standards, many
texts are available to help the beginner.

We mentioned libraries above. It has appeared
that Microsoft and Commodore have gone out of
their way in the past to hide their code entry points

This bridging of the tremendous
gap between traditional
computerists and micro users
can only benefit both sides.

from legitimiate users. I am happy to say that this
is not the case with the Watcom system. The entire
operating system is jump table oriented and the
table entries and setup conditions are described in
the very complete manuals which accompany the
system. I sat down and wrote a complete disk
handler with error trapping and all in under 200
bytes using the available calls and documentation.
The g greatest significance of the Supe rPET is
the perception people will have of it. To the micro
user, it is a logical extension of the Commodore
product line, but to the more traditional computer
community, it is something entirely different. This
is probably the first small computer at a reasonable
cost that supplies the operating system and lan-
guages of larger systems and the communications
interface to effectively use them. The impact of
having the traditional computer community using
this type of machine will be felt very rapidly in
software availability. People used to programming
in FORTRAN (or especially APL) will be able to
put complex software systems, which have been
used for years, on the micro. This bridging of the
tremendous gap between traditional computerists
and micro users can only benefit both sides. There
are an awful lot of accumulated man hours of
experience from which we should be able to profit.

(@)

TOLL FREE
Subscription
Order Line

800-345-8112

In PA 800-662-2444

Teach your
commodore to

Use

he

telephone.

McTerm connects you with the rest of the world.

Telecommunicate

Don't miss out on the computer/
telephone revolution, With our
McTerm package and a modem
your Commodore becomes an
intelligent terminal. You can
interact with large and small
computers anywhere in the
world.

Access databases like the
source™, or MicroNet™, or Dow
Jones for up-to-the-minute news,
sports, stock market reports, etc.
Wwrite programs on your micro
and run them on distant
mainframes.

pays For Itself

McTerm actually saves you
money and time while you use it.
There's no need to read data line-
by-line as you receive it. Instead,
you can quickly save it all to disk
or printer and sign-off. You save
on expensive computer time and
long distance phone rates.

Order Now.

Use this coupon, or
Call 608-255-5552

Enclose a check, send us your
bank card number and expiration
date, or we'll ship COD.

Name

‘--‘--1

company
City
Phone

The Fastest

McTerm sends and receives
faster than anything else on the
market — up to 1200 baud.
Adjustable duplex, echo, and
parity. Runs on any Commodore
with Basic after version 1.0. Works
with most RS-232 modems and
supports auto dial.

If you don't have a modem Yvet,
we'll combine McTerm with the
best-buy BizComp Varsamodem™
1080 at an unbeatable price. Break
through to the outside world
with McTerm.

McTerm Only $195
McTerm and Modem $300

Guarantee

If for any reason you are not
satisfled with a Madison
Computer product, return it
to us within 14 days for a
complete refund.

visa/Mastercard # o
Expiration date

Madison Computer
1825 Monroe, Madison WI, 53711 USA |

Send Me:
McTerm only $195

McTerm & BizComp
Modem $300

More information

State

Zip

e ——————— L L L L L
1981 Mmacdison Computer McTerm 1s a trademark of Madison Computer, Madison, Wi




80 COLUMN GRAPHICS

The image on the screen was created
by the program below.

VISMEM: CLEAR

P=160: 0=100

XP=144: XR=1.5%3.1415927
YP=56: YR=1l: ZP=64

XF=XR/XP: YF=YP/YR: 2ZF=XR/ZP
FOR ZI=-0 TO Q-1

IF ZI<-ZP OR ZI>ZP GOTO 150
20=ZI1*XP/ZP: 22=71

XL=TNT{. 5+SQR(XP*XP—ZT*Z;}}
FOR XI=-XL TO XL

XT=SQR (XI*XI+2T*2T) *XF; XX=XI
YY= (SIN(XT)+.4*SIN(3*XT) ) *YF
GOSUB 170

NEXT XI

NEXT ZI

STOP

X1=XX+Z22+P

Y1=YY¥-27+Q

GMODE 1: MOVE X1,Yl: WRPIX
IF Y1=0 GOTO 220

GMODE 2: LINE X1,Y1-1,X1,0
RETURN

c‘ CB"“'“OGDPH

The Integrated
Visible Memory for
the PET has now been
redesigned for the new
12" screen 80 column
and forthcoming 40
column PET computers
from Commodore. Like
earlier MTU units, the
new K-1008-43 package
mounts inside the PET
case for total protection.
To make the power and
flexibility of the 320 by 200
bit mapped pixel graphics display easily accessible, we have
designed the Keyword Graphic Program. This adds 45
graphics commands to Commodore BASIC. If you have been
waiting for easy to use, high resolution graphics for your
PET, isn't it time you called MTU?

K-1008-43M Manual only $10 (credited toward purchase)
k-1008-43 Complete ready to install package $495

Mastercharge and Visa accepted

Computer

Write or call today for our full line catalog describing all
MTU 6502 products, including our high speed 8" Floppy
Disk Controller for up to 4 megabytes of PET storage.

Micro Technology Unlimited
806 Hillsborough Street

ff P.0.Box 12106

// Raleigh. NC 27605. U.S.A.

* 1919]833-1458

NOW 80 COLUMN PETS CAN HAVE MTU HIGH RESOLUTION GRAPHICS
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Japanese Micros:
A First Look

Andy Gamble

_olumbia ¢

Surprise, surprise! The Japanese passion for things
small and electronic has finally turned to the world
of the computer. The expertise the Japanese
brought to transistor radios, stereos, and — dare 1
say 1t? — cars, now moves into microcomputer
chhnol()g\ A familiar story?

Let me backtrack a little. I first visited Japan in
spring 1980, and, although this was just a holiday,

I couldn’t resist investigating what they had to
offer in the way of micros. (I think this particular
disease has been termed “microholism.”) The
strange thing was that I couldn’t find hide nor hair
of the little beasts. It seems that personal computers
were almost unknown in Japan then.

At last I found the Bit Inn in Tokyo: it wasn’t
that it was hidden, just low-profile. It seemed a
typical computer shop by western standards: some
PETs, Apples, TRS-80s. But what was that over
there? Yes, a true Japanese micro, the Sharp MZ-80.
And was that a machine made by NEC? More
about these later.

Try as I might, I couldn’t find much further
evidence of pcuonal computers in Japan (I feel
that I'm going to be contradicted on this) until my
second visit a year later. By 1981, the whole story
seemed to have (Imnucd [t wasn't that there were
significantly more computer shops around, but
most large department stores (and they get really
large in Japan) now had their own micro depart-
ment.

Here, then, is a brief rundown on some ma-
chines available today in Japan. The prices given
are the resultof a 1()11L{h conversion of yen to dollars
which, as we all know, is subject to change. It should
also be noted that Japanese consumer products are
often sold at a discount of up to 20 percent.

SHARP MZ-80B
Designers of personal computers should take a
long, close look at the Sharp MZ-80B. Its modern
silver-gray case contains a 10" monitor, a cassette
drive with “logical” tape control, and a full-size
keyboard. In a word, it looks really, ahem, sharp.
The Z-80A microprocessor runs at 4Mhz and
can support up to 64K of RAM. High-resolution
graphics capability enables the Japanese katakana
symbols to be written. The cursor keys are excep-
tionally appealing. Ten user-defined function keys

Japanese seem to

College, Vancouver, Canada

complement the keyboard layout. The machine is
RS-232 and IEEE-488 compatible.

Apart from the
usual BASIC, other
languages and oper-
ating systems avail-
able include FOR-
TRAN 80, COBOL
80, a BASIC com-

piler, FORTH and e =R
(P/\I ‘l‘ll{) ])I'i(_‘(_’.‘; l‘s "r"‘!"l"!‘a"m'rn'}jjﬁ 1

FTTTT R TEE 1

around $1400. Sharp
also manufactures 5

the MZ80OBP5 dot- =
matrix printer, an

80 cps machine selling for $700, the MZ-80CR card
reader, capable of reading 150 cards per minute and
the MZ-80BF dual mini-floppy disk drive with 572
Kbyte storage for $1500. A truly impressive system.

NEC PC-8000 Series
NEC is clearly aiming the $800 PC-8001 micro at
the business market, but interest in the machine is
very strong from the educational and scientific-
professional fields. The PC-8001 supports high-
resolution color —
the monitor is $450
extra — and has
perhaps the best
color I have ever
seen. The CPU is a
PD780C-1, which
apparently is simi-
lar to the Z80A, and
runs at 4MHz. The

be big on function
keys: the PC-8001 ==
has five.

This series also includes the 8023 printer, a
dot-matrix type at $900, and two dual disk drives
of 286Kbytes at about $1300. Is the cheaper one an

“expansion” disk drive? I couldn’t find out.

CASIO FX-9000P

Casio 1s a well known name in North America for
its range of calculators and watches, but in Japan
also for computers and electronic musical instru-



NEW!
EDUCATIONAL
SOFTWARE
FOR CHILDREN

from MICROGRAMS, INC.

B Designed to supplement m Tutorial and Review
curriculum in Grades K-8 Programs available for

B Classroom tested Math, Reading, Language,

B Programmed with sound Science, Social S’Fudies,
and advanced motivational Vocabulary, Spelling, and
graphics special interest areas

m Testing and Grading

Expect more from programs for Teachers

your PET". ..

MICROGRAMS

INCORPORATED
P.O. BOX 2146, LOVES PARK, IL 61130
PHONE 815/965-2464

Please send me a free [:] Please send me a sample

catalog. program and a free
catalog. | have enclosed
$2.00 for postage and
handling

NAME
ADDRESS
CITY

PET is the registered trademark
STATE for Commodore Business
Machines, Santa Clara, CA.
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ments. The FX-9000P is another well designed
machine with an integral monitor. The Z80A
microprocessor runs at 2.75MHz and supports up
to 32K RAM with high-resolution graphics. Most
BASIC keywords are available from the keyboard
with a single stroke of a key — a nice time saver.
There are several statistical commands. BASIC
itself, and expansion RAM (16K dynamic), is ob-
tained by plug-in ROM-packs inserted into the
front of the machine. The base price is $800, with
the ROM-packs costing around $90 each.

Fujitsu Micro 8

Hold onto your hats. This machine is especially
impressive. For around $1200 you get the fol-
lowing: Not one, but two microprocessors, both
6809s, which address up to 128K. Available RAM
is only 32K, but that’s because the resident BASIC
is huge and color is supported with high-resolution
graphics. Some idea of the power involved can be
guessed from the graphic commands CIRCLE,
CONNECT, SYMBOL and PAINT. UCSD Pascal
and FLEX are also available.

For the Japanese, one of the delights this
computer offers is the ability to reproduce the
three different Japanese scripts: katakana (used
for foreign words), hiragana, and kanji. When you
realize that katakana and hiragana each contain
about 50 characters, and a small, usable subset of
the kanji (Chinese characters) would amount to
several hundred characters, you cannot fail to be
impressed. Normal English letters, numerals, and
symbols are also there, of course.

Bubcom 80

Apart from the now usual Z80-based, 64K user
RAM, 640x200 pixel high-resolution color display
(optional) and eight function keys, I would have to
admit that this machine
is rather strange. It has
64K of bubble memory.
That's right, bubbles.
Eight inch disk drives |
with up to 1.2 Mbytes /g8
of memory are avail- =
able. Are we looking at the future generation of
personal computers here, with so much memory
they can remember your shopping lists for 10
years? Prices start at $1800.

The Rest

Whereas you'd expect electronic concerns like
Sharp to be producing computers, it came as a bit
of a shock to discover how many hi-fi companies
were also in the game. HITACHI, for instance,
manufacturers the MB-6890, whose 6809 CPU can
handle 32K of color with five function keys (again)
and an RS232 interface. Plug-in boards are accepted
in a similar manner to the Apple, all for $1500.
The same series includes the MP-1040 printer at
$900 and the MP-3540 dual disk drive at $1500.

TEAC produces
the 4MHz Z80A-
driven PS-85: the case
for the monitor also
contains the two disk
drives. FORTRAN is
available on this
system.

SANYO makes
several monochrome
monitors, including the popular DDN-120C at $230.

As for “foreign machines,” there’s still a great
interest shown in Commodore, Apple, and Radio
Shack products. It's no secret that Commodore
introduced the VIC into Japan first, where it’s had
time to create a strong following. Be on the lookout
for some impressive VIC programs to surface
from Japan. The VIC-20 is called VIC-1001 there,
but the only difference that I can see is the yen
symbol where the English pound sign is, and the
katakana characters replacing one set of graphics
characters on the keys. The VIC-1001 costs about
$350 in its 5K form, more than holding its own
against competitively priced Japanese models.

Exactly who buys these machines? No doubt
the computer companies would like to say that
scientists, professionals, and educators do: the
advertising is certainly aimed at those people. And,
true, it i1s not yet common for people to have com-
puters for fun, or for their own erudition, as it is in
North America. But then why is it that the software
offered for sale includes so many games? The
truth is that Japan is a nation besotted with video
games (America is fast catching up), and this is
reflected in the programs that are produced. Not

just passable — perfect imitations of the popular

video games are to be found for all the major
machines. Most Japanese computers support the
required high-resolution graphics and sound for
this.

In The Coming Years
The Japanese have recently announced that their
government and private sector will cooperate on a
ten-year plan: the development of a “fifth genera-
tion” computer. The goal is the development of a
machine which will perform with great power. It is
hoped that the machine will have the ability to
write its own programs, understand spoken human
commands at a quite sophisticated level. and ac-
complish other tasks which are [.n beyond current
technology. By “fifth generation,’ "the Japanese
seem to mean, essentially, artficial intelligence.
What impact will the present Japanese micro-
computers have on world markets in the next few
vears? Will they manage to surge ahead in high-
speed processor technology, in memory size and
density. in artificial intelligencez Computer Ists
around the world will be paying attention to the

Japanese efforts in coming years.
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LETTER QUALITY WORD PROCESSOR PRINTER/TYPEWRITER

FOR NEC, APPLE, TRS 80, COMMODORE, ATARI, H.P., OSBORNE 1

OLYMPIA ES100

* 92 character electronic
keyboard

* 8 character buffer memory
* Dual pitch, 10 and 12
+17.5CPS
= All settings from keyboard
* Auto. correction
* Daisy type print mechanism
« Cartridge ribbons
* 14 1/8B inches writing line
* 1400 dealers nationwide

REN TEC ES

* Installation in 15 minutes
using existing ES100
cables

+ CMOS logic for minimal
drain on ES100 power
supply

+ Hi or low true status bits

» Accepts RS232 serial with
7 crystal controlled Baud
rates

= Accepls Centronics parallel
interface

+ Selectable auto. line feed

o $1495.00* TYPEWRITER & INTERFACE $295.00*INTERFACE
e
&5 jen
7 - SN NEC Dot Matrix Printer 795.00
i) 100 CPS
w “%\ Bidirectional printing
o Friction and tractor feed
EN‘ﬂlss‘,ﬂNEE Parallel Interface
R Single ribbon cartridge
TEEHNE"J@EY ATARI 10-Key Accounting Pad 124.95
NEC Monitors :
EERPQRHTIIQN 12" Green Screen 285.00
12'" RGB Color 1095.00
3347 VINCENT ROAD 12'' Composite Video 430.00
PLEASANT HILL, CALIFORNIA 94523
(415) 930-7707 —  DEALER INQUIRIES WELCOME

Pertfectly Balanced

educational software
from
MICRO-ED
for

PET and VIC

Send for our free catalog*
“please specify PET or VIC

MICRO-ED, Inc. * P.O. Box 24156
Minneapolis, MN 55424
or telephone us at (612) 926-2292




SPECIALS on INTEGRATED CIRCUITS
6502 745 10/695 50/655 100/6.15 !
omssin  d4s lopes s e | [AcommMmodore | DISK o)
6520 PIA 515 10/490 50/445 100/415 SPECIALS 1

6522 VIA 645 10/6.10 50/575 100/545
6532 790 10/740 50/7.00 100/6.60 e

SCOTCH (3M) 5" 10/2.75 50/2.65 100/260
gmtggg 3172 ggig gg i SCOTCH (3M) 8" 10/2.80 50/2.70 100/265
2716 EPROM 700  5/645 10/5.90 Verbatim 8" Double Dens 10/3.45 50/3.35 100/3.20
2532 EPROM 1450 Verbatim 5" Datalife 10/245 50/2.40 100/2.35
6116 Hitachl 2K x 8 CMOS RAM 14.50 (add 1.00 for Verbatim 5" plastic storage box)
4116-200 ns RAM [NEC) Blor 19 BASF 5" soft 10/240 20/2.35 100/2.30
Zero Insertion Force 24 pin Socket 200 Wabash 5" in Plastic Box ~ 10/2.70 50/250 100/2.50
g?fgoﬁ‘ﬁreﬁﬂpag’mkm o Wabash 8" in Plastic Box ~ 10/275 50/255 100/255

WE STOCK MAXELL DISKS

Diskette Storage Pages 10 for 3.95
Disk Library Cases 8"-285 5"-215
Disk Hub Rings §"-50 @ 750 5"-50 @ 6.00

CASSETTES - AGFA PE-611 PREMIUM

High output, low noise, 5 screw housings

C-10 10/56 50/.50 100/.48
CBM-PET SPECIALS ¢-30 10/73 5068 100/66
list SALE All other lengths available. Write for price list
8023 Printer - 136 col, 150 cps bi-directional  (995) 775 .

8300 (Diablo 630) Daisy Whee! - 40
e SR SPECIALS

8032 80 x 25 CRT, business keyboard ~ (1495) 1100 EPSON MX-80 Printer

A P Products 15% OFF

A P Hobby-Blox 15% OFF |

Micro Mainframe (1995) 1600 EPSON MX-B0 F/T Printer
8096 Board (extra 64K RAM for 8032) (500) 400 EPSON MX-70 Printer
THE STAR MODEM 8050 Dual Disk Drive - 1 megabyte (1795) 1375 | EPSON MX-100 Printer
Fram Prantice/Livermore Data Systems 8250 Dual Disk Drive - 2 megabyte (2195) 1760 grex:‘r;rxlc&ﬁ lF’rimr »Ivgfrw‘ ?ol graphics lizg
CBM IEEE Modem (395 199 sy Wheel Printer
PEsfzézdﬂ'guaf]EEM ::tg g: gg 4016 full size graphics keyboard (995) 795 Zenith ZVM-121 Green Phosphor Monitor 115
4032 full size graphics keyboard (1295) 999 Amdek Color Monitor 355
RS232 CCITT $170 | 4040 Dual Disk Drive - 330,000 bytes  (1295) 999
IEEE 488 CCITT 8270 2031 Single Disk Drive - 165,000 bytes  (695) 560 | ALL BOOK and SOFTWARE PRICES DISCOUNTED
4022 Tractor Feed Printer (795) 630 0SBORNE/McGraw-Hill, HAYDEN, SVEEXEI«
C2N External Cassette Deck (75) 65 ¢ ==
We carry Apple I1+ from | 7 Be o (299 269 | ZENITH DATA SYSTEMS
Bell & Howell VIC 1515 Graphic Printer (395) 315 719 Video Terminal (VT-52 compatible) 725
Used CBM/PET Computers CALL ZVM-121 Green Phosphor Monitor 115
B024-7 High Speed Printer (1995) 1345 739 with 48K 2150
WE WILL MATCH ANY ADVERTISED PRICE | Exra 16K RAM Boar 115
. 247 Dua! 8" Drive 2775
RRE EI]UCATIUNAI. DISCDUNTS ek
Buy 2 PET/CBM Computers, recelve 1 FREE Synertek Systems
WordPro 3 Plus - 32K CBM, disk, printer 200 g:{: BIASH’JGBI'?\GSUIEIDUM SALE 205
3 or RAE 1/2 Assembler 85
WordPro 4 Plus - 8032, disk, printer 325 KTM-2/80 S
ynertek Video and Keyboard 349
{157 St Hase SystulI0gLEM A0S, 335 KTM-3/80 Synertek Tubeless Terminal 385
VISICALC for PET, ATARI, or APPLE 155
fulFORTH+ for Apple |1 $75 SM-KIT - Super PET ROM Utilities 40
A full-featured FOIEi?rH with enhancements Conforms 1o |  Frogrammers Toolkit - PET ROM Utilities 35
FORTH Interest Group standards PET Spacemaker Il ROM Switch 36
2 Meter PET to IEEE or IEEE to IEEE Cable 40
Dust Cover for PET 7
VIC Chipaway - a breakout game using Atari paddies 7 IEEE-Parallel Printer Interface for PET 110 ATARr
VIC Moon Mission 7 IEEE-RS232 Printer Interface for PET 120
VIC Micro-Coder - amachine language utility program 10 The PET Revealed 17 SPECMLS
VIC Blue Meanies from Quter Space 9 lerary of PET Subroutines 17 800 Computer 749 005 2 2
VIC 21 - casino style Blackjack L 400 - 16K 328 Piot 68
VIC Slither/Super Slither 9 4 PART HAHMUHY MUSIC SYSTEM for PET 810 Disk Drive 449 Microsoft BASIC 68
VIC Biorhythm 9 The Visible Music Monitor, by Frank Levinson, allows you to 825 Printer 629  Educ Senes 20% off
VIC Space Math 9 easily enter, display, edit, and play 4 part harmony music 850 Interface 139 MISSILE COMMAND 32
VIC Car Chase 9 Includes whole notes thru 64ths (with dotted and triplets), 822 Printer 359  ASTERDIDS 32
VIC viCalc - sophisticated visible calculator 14 tempo change, key signature, transpose, etc. The KL-4M Paddle Pair 17 STAR RAIDERS 32
V|C Simon - audible and visual memory game 9 unit includes D to A converter and amplifier ready to hook to Joystick Pair 17 Space Invaders 17
""""""""""""""""" TR your speaker 16K RAM 85  Music Composer 45
VIC 3K RAM (wilh 2 ROM Sockets 65 | KL-4M Music Board with VMM Program $60 | AssemberEdtor 46  Chess 30
CP/M Handbook (with MP/M) Zaks 11.85 TeleLink 20 Super Breakout 30
Programming the 6502 - Zaks 10.00 - Write for prices on other Atari items
Microprocessor Interfacing Techmgues 13.00
PET/CBM Personal Computer Guide (0sborne) 1200 Walanahe REVEHSAL |Spracklen 32K Anple 28.00
PET and the IEEE-488 Bus (GPIB) 1225 Data Manager (Lutus) 24K Apple 40.00
6502 Assembly Language Prog - Levanthal 1350 |nte"|ge"t Energy Miser - PET, Apple. Zenith 2450
Z-80 Assembly Language Prog - Levanthal 1275 Histo-Graph (Boyd) 48K Apple 2450
B0B0A/B085 Assembly Language Programming 1275 Plu“er Data-Graph (Boyd) 48K Apple 40.00
28000 Assembly Language Programming 16.00 Apple || User's Guide (Osbarne) 1200
6809 Assembly Language Programming 13.50 Introduction to Pascal (Sybex) 10.30
6800 Assembly Language Programming 12.75 Pascal Handbook (Sybex) 12.00
The 68000 Microprocessor Handbook 575 WATANABE WX4671 Plotter -/ Musical Applications of Micros (Chamberlin) 2000
BASIC and the Personal Computer (Dwyer) 11.00 WATANABE WX4675 G-pen Plotter 1445 Basic FORTRAN (Coan) 7.25

WRITE FOR CATALOG

252 Bethlehem Pike Add $1.25 per order for shipping. We pay balance of UPS surface

-822-7727 all prepaid orders. Prices listed ¢ash discount
Colmar, PA 18915 = 215-8 AB Bomputers chargeson ol progad . Pres Mﬁ&mwﬁm




KMMM Pascal for PET/CBM

$85
A subset of standard Pascal with extensions
- Machine language Pascal Source Editor with cursor
oriented window mode
- Machine Language P-Code Compiler
- P-Code to machine language translator for optimized
object code
- Run-time package
- Floating point capability
- User manual and sample programs
Requires 32K Please specify configuration.

EARL for PET (disk file based)

Editor, Assembler, Relocater, Linker

Generates relocatable object code using MOS Technology
mnemonics. Disk file input (can edit files larger than
memory). Links ,multiple object programs ac one memory
load. Listing output to screen or printer. Enhanced editor
operates in both command mode and cursor oriented
"window" mode

$65

RAM/ROM
for PET/CBM

4K or 8K bytes of soft ROM with optional
battery backup.

RAM/ROM 1s compatible with any large keyboard machine
Plugs into one of the ROM sockets above screen memary to
give you switch selected write protectable RAM

Use RAM/ROM as a software development tool to store data
or machine code beyond the normal BASIC range. Use
RAM/ROM TO LOAD A ROM image where you have possible
conflicts with more than one ROM requiring the same socket
Possible applications include machine language sort (such as
SUPERSORT). universal wedge, Extraman, etc

RAM/ROM - - 4K $85
RAM/ROM - - 8K 120
Battery Backup Option 30

SU PEHSU RT by James Strasma 335

Supersort is an excellent general purpose machine
language sort routine for PET/CBM computers. Sorts both
one and two dimensioned arrays at lightning speed in either
ascending or descending order. Other fields can be subsorted
when a match is found, and fields need not be in any special
order. Sort arrays may be specified by name, and fields are
random length. Allows sorting by bit to provide 8 categories
per byte. The routine works with all PET BASICs, adjusts 1o
any memory size, and can co-exist with other programs in
high memory.

l

Self Calculating

DATA BASE
. REPORT WRITER
" MAILING LIST

B

FLEX-FILE is a set of flexible, friendly programs to allow
you 1o set up and maintain a data base. Print files with a
versatile Report Writer or a Mail Label routine. Pro-
grammers will find it easy to add subroutines to their own
programs to make use of Data Base files

RANDOM ACCESS DATA BASE

Record size limit is 250 characters. The number of records
per disk is limited only by the size of each record and the
number of records per disk 1S imited only by the size of each
record and the amount of free space on the disk File
maintenance lets you step lorward or backward through a
file, add, delete, or change a record, go to a numbered
record, or find a record by specified field. The Find command
locates any record when you enter all (or a portion of) the
desired key. Field lengths may vary from record to record to
allow maximum packing of information. Files may be sorted
by any field, and any field may be specified as a key.
Sequential files from other programs may be converted to
Flex-File format, and Flex-File records may be converted to
sequential (WordPro, PaperMate, other word processors
may also use Flex-File data) Maximum record size, fields
per record, and order of fields may be changed al any time
MAILING LABELS

With typical record size of 127 characlers, each disk can
handle over 1000 records (about 2800 with 8050 drive)
Labels may be printed any number wide, and may begin in
any column position. There is no limit on the number or order
of fields on a label, and two or three fields may be joined
together on one line (like first name, last name, and title). A
“type of customer” field allows selective printing

REPORT WRITER

Print any field in any column. For numeric fields, use
decimal point justification {and round to any accuracy)
Define any column as a series of mathematical functions
performed on other columns. These functions include
anthmetic operations and various log and trig functions
Pass results of operations such as running total from row to
row. At the end of the report, print total and/or average for
any column Complete record selection, including field
within range, pattern match, and logical functions can be

specified individually or in combination with other
parameters
FLEX-FILE by Michael Riley $60

Please specify equipment configuration when ordering

FORTH for PET
BY L. C. Cargile and Michael Riley

Features include
full FIG FORTH model
all FORTH 79 STANDARD extensions
structured 6502 Assembler with nested decision making
macros
full screen editing (same as when programming In
BASIC)
auto repeat key
sample programs
standard size screens (16 lines by 64 characters)
150 screens per diskette on 4040, 480 screens on 8050
ability to read and write BASIC sequential files.
introductory manual
reference manual
Runs on any 16K or 32K PET/CBM (including 8032) with
ROM 3or 4, and CBM disk drive. Please specity configuration
when ordering

$50

Available soon

Metacompiler for FORTH $30
simple metacompiler for creating compacted object code

which can be executed independently (without the FORTH

system)

SuperGraphics
by John Fluharty $30

SuperGraphics provides machine language extensions lo
Commodore BASIC to allow fast and easy plotting and
manipulation of graphics on the PET/CBM video display, as
well as SOUND commands

Animations that previously were 100 slow or impossible
without machine language subroutines now can be pro-
grammed directly in BASIC. Move blocks (or rocketships, etc.),
or entire areas of the screen with a single, easy to use BASIC
command. Scroll any portion of the screen up, down, left, or
right. Turn on or off any of the 4000 (8000 on 8032) screen
pixels with a single BASIC command. In high resolution mode,
draw vertical, horizontal, and diagonal lines. Draw a box, filla
box, and move it around on the screen with easy to use BASIC
commands

The SOUND commands allow you to initiate a note or Series
of notes (or even several songs) from BASIC, and then play
them in the background mode without interfering with your
BASIC program. This allows your program to run at full speed
with simultaneous graphics and music.

SuperGraphics commands include GRAPHIC, TEXT, RVS,
SET, DRAW, FILL PLOT, MOVE, PRINT, CSET, CMOVE,
DISPLAY, PUT, SWAP, PAUSE, and SOUND.

Please specify machine type and ROM version, disk or tape

252 Bethlehem Pike
Colmar, PA 18915

2158227727 | B Computers

Low Cost Disk Drive for PET/CBM

PEDISK Il from cgrs Microtech is a new disk system ready
to plug into your large keyboard PET/CBM

PEDISK Il offers speed, reliability, IBM compatibility
Complete system prices with DOS and cable

5" 40 track, 1 drive, 143K $525
5" 40 track, 1 drive, 286K 690

8" 1BM 3740 format, 77 track, 250K 995

Branding Iron for PET/CBM $79
EPROM Programmer with software for all ROM versions
Includes all hardware and software to program or copy
2716 and 2532 EPROMs

CBM Software
Legal Time Accounting Package 445
Medical Accounting Package
Complete CBM Business Software Package

Can be tailored to meet most business requirements

Technician's Investment Analysis Package 500
Dow Jones Portfolio Management 129
Personal Tax Calculator 65
Tax Preparation System 445
Wordcraft 80 Wordprocessor Package 325
Pascal Development Package 235
Assembler Development Package 99
Intelligent Terminal Emulator 30

Softpac-1 (Competitive Software) 29

PaperMate
60 COMMAND
WORD
PROCESSOR

by Michael Riley

Paper-Mate is a full-featured word processor for CBM/PET.
Paper-Mate incorporates 60 commands to give you full
screen editing with graphics for all 16K or 32K machines
(including 8032), all printers, and disk or tape drives.

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

Paper-Mate text editing includes floating cursor, scroll up
or down, page forward or back, and repeating insert and
delete keys. Text block handling includes transfer, delete,
append, save, load, and insert

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

Unlike most word processors, CBM graphics as well as
text can be used Paper-Mate can send any ASCII code
over any secondary address 1o any printer.

Paper-Mate functions with 16/32K CBM/PET machines,
with any printer, and with either cassette or disk.

To order Paper-Mate, please specify configuration.

Paper-Mate on disk or tape 40.00
Microchess 17.00
Checker King 17.00
Gammon Gambler 17.00
Time Trek 1345
Bridge Partner 1345
Visicalc 155.00

Hayden Software
Complex Mathematics 1270

Engineering Mathematics 12.70
General Mathematics 1270
MCAP:Circuit Analysis Program 21.00
Energy Miser 24.50
Jukebox Series for PET by L C Cargile
Excellent 4 part harmony music--write for list
Automated Simulations (EPYX) Fantasy Games
MICRO-REYERSI for PET by Michael Riley 10
super machine language version of Othello
Tunnel Vislon / Kat & Mouse by Michael Riley 10

two excellent machine language maze programs

WRITE FOR CATALOG

Add $1.25 per order for shipping. We pay balance of UPS surface
charges on all prepaid orders. Prices listed are on cash discount
basis. Regular prices slightly higher. Prices subject to change.
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Telecommunications.
What Is 11?

Michael E Day
Chief Engineer, Edge Technology

Editor's Note: COMPUTE! is pleased to announce Michael
Day’s new monthly column, Telecommunications.

Mike is a recognized expert on this exciting aspect of
computing. — RCL

Telecommunications has a rather ominous ring to it,
but, in reality, it simply means communication at a
distance. Specifically, as the term is currently used,
it means that some sort of equipment is required to
allow the communication to occur.

Some time ago, before there was a personal
computer or microcomputer, COmputers were very
expensive. Because of this, only large companies
could afford to buy and use them. Also, because of
the very high cost, these buyers had to use the
computer as much as possible in order to justify
the cost of the computer.

Companies which were not able to utilize the
computer all of the time found that they could
share their computer with other companies who did
not have a sufficient work load to justify purchasing
a computer of their own.

At first, the information to be processed was
hand carried to the computer site. This placed
limits on the type and volume of work that could
be shared. It became apparent that there was a
need to communicate with the computer from a
location away from the computer. It wasn’t too bad
when the computer was only a couple of rooms
away, but from across town, existing equipment
just did not work.

There was, however, a communications system
in existence which had been built specifically to
solve that very problem — the telephone system.
Unfortunately it was designed for voice communi-
cations, not data communications.

Computers require binary (on/off) signals to
communicate. The telephone system was designed
to handle the continuously varying signals (analog)
which make up voice signals. Because of this
difference, the computer could not be directly
connected to the phone lines.

The Solution
To help solve this, Bell Labs came up with a device
that they called a MODEM. Thisallowed computers

to be attached to the telephone network.
It was done by using a continuously varying

signal (a carrier) that the teleph(mL system could
handle. Then, that signal is changed (MOdulated)
by the computer’s binary signals by a fixed
amount.

At the other end of the phone line, another
MODEM receives the signal and measures the
change to convert (DEModulate) the signal back
into the binary signals that the other, “listening”
computer can understand.

The method of changing the carrier signal
used is called FSK (Frequency Shift Keying).

When the computer is not sending anything, it
is normally sending an ON (Binary 1) condition to
the MODEM. When the MODEM hears the ON, it
will transmit a signal at 1270 Hz. When the com-
puter starts to send something it will send an OFF
(Binary 0) signal to the MODEM. Hearing this, the
MODEM will change the frequency itis transmitting
to 1070 Hz.

At the other end of the phone line, the other
MODEM does just the opposite: it hears the 1270
Hz signal that the first MODEM sent when it was
transmitting the OFF signal and sends a corre-
sponding OFF signal to its attached computer.
When the first MODEM changes its signal to 1070
Hz, it recognizes this shift in frequency and changes
the signal it is sending to its computer from an
OFF condition to an ON condition.

The changing of the frequency continues as
the computer sends a stream of OFFs and ONs to
the other computer until it is done. It then reverts
back to the continuous ON condition. This is done
so that the other MODEM knows that you are still
there, but you just don’t have anything to transmit
at this time.

This changing, or shifting, of the transmitted
signal is why it is called frequency shift keving.

One And Two Way Talk
Sending in only one direction is called simplex com-
munication. Simplex communication does not
expect (and in fact does not even allow!) any com-
munication in the reverse direction. Television is a
form of simplex communication: you can watch it
all you want, but you cannot dnc(tl\ communicate
back to the station through your T V set (at least
not )Ll) no matter how mmh you mlghl want to at
tmes.

So here we run into a problem. What if the



With the Hayes direct-connect
Micromodem II;* your Apple Il can
communicate by phone with the
outside world. You can access in-
formation networks like
The Source for a variety
of business and personal
applications, exchange
~ programs with friends
anywhere in North
America, and
even use your
Apple Il when
you're away
from your home
or office.
Dependable. The
Micromodem Il is so dependable
it comes with a two-year limited

warranty. That's another reason
why it's the largest selling direct-
connect modem for Apple ||
computers. :
Programmable.
Automatic dialing
and answering?
Of course! We in-
clude programs on
diskthatdialphone
numbers for you,
i seg‘g messages whileyou're
away,andmuchmore!
Complete. You
get everything
you need to com-
municate with other Bell
103 compatible modems at 110
or 300 baud. The serial interface

is built-in, and we even include our
FCC-approved Microcoupler™
that plugs directly into any modu-
lar telephone jack in the U.S. —
you don't even need the phone!
S-100, too. The Hayes

Micromodem 100 gives S-100
microcomputers all the advan-

“ tages of our Micromodem I!

Put the outside world inside
your computer with a data com-
munications system from Hayes.
Available at computer stores na-

tionwide — call

Hayes &::ionrear

est you. And
don't settle for anything less

Hayes Mlcrocomputer Products Inc. sess peachiree Corners East, Norcross, Georgia 30092 (a04}449 8791

= '. _Micromodem I, Micromodem 100 and Microcoupler are trademarks of Hayes Microcomputer Products Inc. =
—~TM Apple Computer Inc. Micromodem Il can also be used with the Bell & Howell computer. © 1981 Hayes Microcomputer Products Inc.
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computer you are communicating with has to send
mme[hmg back? What if you requested that it send
a program to you? Since your MODEM is still
sendmg the 1070 Hz signal, the other MODEM
can’t send the same frequency — it would be
drowned out by your signal. You could turn off
your transmitter, allowing you to receive the 1070
Hz signal. In fact, some MODEMs do just that, but
it requires that you know that you are finished
sending and also have a way of turning your trans-
mitter off. What's more, since only one computer
can communicate at one time, there is no way of
telling the computer that is transmitting to shut up.

Because of these limitations, this partial two
way form of communication is called half duplex.
This term is used because both computers can
communicate. It is a dual communication, but only
one side can communicate at any one time.

An easier way to solve the problem would be
to allow both computers to communicate to each
other whenever needed. A different set of frequen-
cies 1s used for one of the computers to transmit with
so that there is no conflict.

When Bell Labs designed the MODEM, they
chose a set of frequencies that would minimize any
interference with the first set. The frequencies
they chose were 2225 Hz for the ONE or ON con-
dition, and 2025 Hz for the ZERO or OFF condi-
tion. Since both computers can fully use the com-
munications equipment at the same time, this is
referred to as full duplex.

Since two different sets of frequencies are
used, some means of deciding which MODEM
should use which frequencies had to be determined.
The original application was for a remote terminal
to communicate with the big computer across town.

Talking Full Duplex

Normally, the big computer would be directly
attached to the MODEM so that person who wanted
to use it could call it up on the telephone and the
big computer would automatically answer the
phone. It was decided that the set of frequencies
that were chosen for the big computer to use would
be called the answer frequencies. Since the person
who called the computer originated the call, the set
of frequencies that were chosen for that side’s
MODEM are called the originate frequencies.

The frequencies that were chosen were based
on the use to which the MODEMs were to be put.
Since the person who called the computer would
normally be monitoring the information sent by
the computer, it was decided to assign the less
reliable set of Iluluenucq to the answer MODENM.

The person monitoring it could always ask for the
information to be sent again if some tlnnn went
wrong. Conversely, sim_c a computer was not as
capable of detecting errors in a transmission, it was
decided to give the most reliable set of frequencies

to the originate MODEM.

The frequencies chosen for the answer
MODEM were 2025 Hz and the frequencies chosen
tor the originate MODEM were 1070 Hz and 1270
Hz. '

Most acoustic MODEMs (sometimes referred
to as acoustic couplers) are fixed as originate
MODEMs. Some, however, have a s\\mh on them
which allows them to operate as an answer
MODEM.

Direct-connect MODEMs (the type that is
needed if automatic phone answering is desired)
come in several different versions. One is autoanswer
only (it will automatically answer the phone and
connect itself to the phone line and then let the
computer know that it has done so).

Another style that is available is the autoanswer/
manual originate. This version allows the same
operation as the previous version and, in addition,
it can be used as an originate MODEM. Another
type that is available is the autoanswerlautodial
MODEM. This MODEM includes all of the previous
capabilities and also allows the computer to make
its own calls without operator assistance. Of course,
this means that the computer must know how to do
this: software must be in the computer to instruct it.

Next month we will explore asynchronous com-
munications, another deceptively “ominous™ word.

©

PROTECT YOUR COMPUTER

(DON'T LET VOLTAGE
TRANSIENTS

ZAP YOUR
COMPUTER

Equipment manufacturers know that many solid state
component failures are caused by voltage transients
— lightning, voltage spikes, power surges and brown
outs. Now you can do something about it...

economically.
ZAP TRAP 34 5 eene  $9.00

Easy to install, simply plug into same outlet as
computer and protect it from spikes caused by power
transformer switching, oil burners, fluorescent light-
ing, pump motors, refrigerators, food mixers . . . etc.

il g ORDERS ACCEPTED BY PHONE (716) 625-8200

BN

INTERNATIONAL

DEPT.CS
P.O. BOX 151, NO. TON,, N.Y. 14120




Introducing the M line . .

Now! Drive Systems for AIM, KIM .and SYM Computers
— from PERCOM.

Assembled and tested systems start at only
$599.95, including the drive controller cir-
cuit card, disk-operating system, intercon-
necting cable, drive and comprehensive us-
ers manual.

® The right storage capacity — Available in 1-. 2- and 3-drive
systems, with either 40- or 80-track drives.

® Flippy storage — Flippy drives (optional) let vou flip a diskette
and store data and programs on the second recording surface.

® High Storage Capacity — Formatted, one-side storage capac-
ity is 102 Kbytes (40-track drive), 205 Kbytes (80-track drive).

® Proven Controller — The drive controller design is the same as
the design used in the Percom 680X LFD mini-disk system. This
system — introduced in 1977 — has given reliable service in thou-
sands of applications. Two versions are available: the MFD-C65
for the AIM-65 expansion bus. and the MFD-C50 for the Sys-
tem-50 (55-50) bus.

® Includes an explicit data separator circuit that's reliable

even at the highest bit densities.

Provides for on-card firmware.

Includes a motor inactivity time-out circuit.

Capable of handling up to four drives.

Capable of reading both hard- and soft-sectored diskettes.

PERCOM

PERCOM DATA COMPANY  INC.

11220 PAGEMILL RD. DALLAS, TX 75243
(214) 340-7081

Toll-Free Order Number: 1-800-527-1222

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

¢ 1981 PERCOM DATA COMPANY, Inc.

PERCOM. MFD-C50. MED-C65 and Mb550 are trademarks of Percom Data Company. Inc
AIM-65 is a trademark of Rockwell International, Inc

KIM s a trademark of MOS Technology Corporation

SYMis a trademark of Synertek. Inc.

® DOS included — The MFD disk-operating system works with
the AIM monitor, editor. assembler, Basic and PL/65 programs;
interface is direct. through user /O and F1. F2 keys.

@ Reliability assurance — Drives are burned-in 48 hours, under
operating conditions, to flag and remove any units with latent de-
fects.

® Full documentation — Comprehensive hardware and software
manuals are included with each system. These manuals cover de-
tails from design to operation and applications.

Now! Expand your AIM-65 with Low-cost System-50
Modules.

The Percom M65/50 Interface Adapter connects your M-65 bus to
Percom’s System-50 (SS-50) motherboard. allowing vou to ex-
pand vour AIM. KIM or SYM with proven Sustem-50 modules.
You can add disk storage. memory modules,even a video display
system. The M65/50 provides buffer-amplification of address, data
and control lines. On-card decode circuitry lets you allocate ad-
dress space either to the computer or to the expansion mother-
board. Price: only $89.95.

System Requirements: AIM-65. KIM or SYM computer with ex-
pansion bus and four Kbytes RAM (min).

b i e e
~ Rush me free literature. S
Send to : g i :
PERCOM DATA COMPANY, Inc., Dept.
11220 Pagemill Rd. Dallas, TX 75243 ;
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DYNACOMP

Quality software for*

ATARI TRS-80 (Level II)**
PET NORTH STAR
APPLE II Plus CP/M Disks/Diskettes

DYNACOMP OFFERS THE FOLLOWING

o Widest variety

e Guaranteed quality

o Fastest delivery

e Friendly customer service
e Free catalog

e 24 hour order phone

CARD GAMES

BRIDGE 2.0 (Available for all computers) Price: $17.95 Cassetie 521,98 Disketie
An all inclusive version of this most popular of card games. This program both BIDS and PLAYS either contract or
duplicate bridge. Depending on the contract, your computer opponeats will tither play the offense OR defense. 1f
you bid 100 high. the computer will double your coniract! BRIDGE 2.0 provides challenging entertainment for
advanced players and is an excellent learning tool for the bridge novice. Sec the software review in 50 Software
Critique. Rated #1 by Creative Computing

HEARTS 1.5 (Available for all computers) Price: $15.95 Cassetie/$19.9% Diskette
An cxciting and enicriaining computer version of this popular card game. Hearts is a trick Oriented game in which the
purpose is not 10 take any hearts or the queen of spades. Play against two compuier opponents who are armed with
hard 10-beat playing siratepies. HEARTS 1.9 is an ideal game for introducing the uninitiated (your spouse) to com
puters. See the software revice in 80 Software Critique

STUD POKER (Atari only)
This i

Price: $11.98 Cassetie $15.95 Diskette
me. The computer deals the cards one at a time and you (and the computer) bet on
ot cheat and wiwally bets the odds. Howew it sometimes bluffs! Also included is
¢ program. This package will run on a 16K ATARI. Color. graphics, sound, Sec

you see. The compurer does
a five card draw poker betting pra.
review in COMPUTE

POKER PARTY (Available for all computers) Price: $17.98 Cassette 'S21.95 Diskette
POKER PARTY is  draw poker simulation based on 13¢ book, POKER, by Oswald Jacoby. This is ihe most com-
prehenuive version availadle for microcomputers. The party consists of yourself and six other (computer) players
Each of these s (you will get 10 know them) has a different personality in the form of a vai
bluft of fold under pressure. Practice with POKER PARTY before going ta
Cavseile and diskeile seruons require a 12 K (of largen) Apple 11

2.0 (TRS-80 only) Price: $14.93 Cassetie/$18.95 Diskette
cribbage game available. 1t is an excellent program for ibe cribbage player in search of a
improve his game. The graphics are superb and assembly
language routines provide rapid execution. See the software review in B0 Software Cnitique

CRIBBAG!
Th

THOUGHT PROVYOKERS

MANAGEMENT SIMULATOR . North Star and CP/M only) Price: $19.9% Cassette

$21.98 Disketre

This program i both an eacellent teach 15 & stimulating inte!
played at graduate business schools, each player or feam co:
Each player attempts 10 outperform his competitors by setting selling prices, produ

design expenditures e1c. The most successful firm is the one with the highest stock price when the simu

FLIGHT SIMULATOR (Available for 2ll computers) Price: $17.95 Cassette $21.95 Diskette
A realistic and extensive mathematical simulation of take-off, Might and landing. The program utilires acrodynamic
equations and the ¢ erintics of a real airfoil You can practice instrument approaches and navigation using
tadials and compass headings The more advanced flyer can alio perform loops, half-tolls and similar aerobatic
maneuvers. Although tha program does not employ graphics, it is exciting and very addictive. See the software
teview in COMPUTRONICS. Runs in 16K Atari

VYALDEZ (Available for all computers)
VALDEZ 15 3 computer simulation of supertanker na on in the Prince William Scund/Valder Narrows region
of Alaska. Included in this simulation 15 a realistic and extensive 286 x 236 element map, portions of which
viewed using the sh alphanumenc radar display. The mouon of the ship 1 accurately mod
mathemat The simulation alse contains a model for the tidal patterns in the region, as well as other traffic
(outgoing tankers and drfting icedergs). Chart your course from the Gulf of Alaska 1o Valdez Harbor! See the soft-
ware review in B0 Software Crinque

Price: $15.93 Cassette/$19.98 Diskette

BACKGAMMON 2.0 (Atari, North Star and CP/M only) Price: $14.93 Cassette/$10.95 Disketie
This program tests yout backgammon 1kills and will also improve your game. A human can compete against a com
puler of against another human. The computer even play agunst itself Either the human of the computer can
double or generare dice rolls Board positions can be created of saved for replay. BACKGAMMON 1.0 plays in
cordance with the official rules of backgammon and 15 sure 1o provide many fascinating sessions of backgammon
play

CHECKLRSJOIPIT only) Price: $16.98 Cassette/ $20.95 Diskette
is one of the mast challenging chevhers programs asailable. It bas 10 levels of play and allows the user 1o change
m evels at any lime Although providing & very tough game at level 4-8, CHECKERS 3.0 is practically unbeatable
at levels 9 and 10

CHESS MASTER (North Star and TRS-80 oaly) Price: §19.95 Cassetie/ S23.95 Diskette
This complete and very powerful program prowides five levels of play. It inchudes castling, en passant captures and
the promotion of pawas. Additionally, the board may b preset before the start of play. permitiing the examination
of “book’" plays To maumize evecution speed, the program 1§ wnitten in aisembly language (by SOFTWARE
SPECIALISTS of California). Full graphics are employed in the TRS-80 version, and two widths of alphanumeric
display are provided to accommodate North Star users. See review in onComputing

LEM LANDER (32K Apple Disk only) Price: §16.95 Diskette
Pilot your LEM LANDER 10  sale landing on any of nine different surfaces ranging [rom smooth to treacherous
The game paddies are used 1o control craft attitude ard thrust. This is a real-time high res challenge!

FOREST FIRE! (Atari only) Price: §16.95 Casselle/$20.95 Diskelle

Using excellent graphics and sound effevis, this sumulation puts you in the middie of a forest fire. Your job is to direst

operations 1o put out the fire while compensating for shanges in wind, weather and terrain. Not protecting valuable

structures can result in startling penalties. Life-like variables are provided to make FOREST FIRE! very suspenseful

and challenging. No two games have the same setting and there are 3 levels of difficulty

NOMINOES JIGSAW (Atari, Apple and TRS-80 oaly) Price: $16.95 Cassetie/520.95 Diskette
A g putsle on your computer! Complete the puzile by selesting your pieces from a table consisting of 80 dif.
ferent shapes. NOMINOES JIGSAW 13 a virtuoso pragramming effort, The graphics are superlative and the purle
will challenge you with its three levels of difficulty. Scoring is based upon the number of guesses taken and by the &if
ficulty of the board se1-up See review in ELECTRONIC GAMES

MONARCH (Atari only) Price: $11.95 Cuasette/$15.93 Diskette
MONARCH 18 3 fascinating economic simulation requiring you 1o survive an &-year term as your naiion’s feader
You determine the amount of acreage desored 10 industrial and agricultural use, how much food 1o distribute 10 the
populice and how much should be spent on pollution control. You will find that all decisions involve a compromise
and that it iy not eany to make everyone happy

CHOMPELO (Atari only) Price: $11.95 Cassette $15.93 Diskette
CHOMPELO 1 really two challenging games in one. One is similar ta NIM, you must bite off part of a cookie, but

avond 1aking the pononed portion. The other game 15 the popular board game REVERSI 1t fully uses the Atari’y
graphics capability, and iy hard 1o beat This package =il run on a 18K system
SPACE LANES (Available for all computers) Price: $14.95 Diskette

SPACE L ANES s a simple but exciting space transponation game which involves up to four players (including the
computer) The object s 10 form and expand space 17anspoOTIation COMPANics in a competitive environment. The goal
is 1o amass more net worth than your opponent. The economic de stock purchases and company mergers
Watch vour wealth grow!

AND MORE.

STARTREK 1.2 (Available for all computers) Price: $11.95 Casseite /51595 Diskette
This is the classic Startrek simulation, but with several new features. For example, the Klingons 10w thoot af the
Enterprise without warmng while also attacking starbases in other quadrants. The Klingors aisa attack with both
light and heavy cruisers and move when shot at! The situation is hectic when the Enzerprise is besieged by three heavy
cruisers and a starbase 5.0.5. is received! The Klingons get even' Sec the software reviews in AN.A L 0.G.. 80Soft-
ware Critique and Game Merchandising

BLACK HOLE (Apple only) Price: $14.95 Cassette /S18.95 Disk
This 18 an exciting graphical simulation of the problems involved in closely observing a black hole with a space probe
The object is to enter and maintain, for a prescribed time, an orbit close to & small black hole. Thus 1s to be achieved
without coming 30 near the anomaly that the tidal stress destroys the probe. Control of the craft i realistically
simulated uting side jets for rotation and main thrusters for acceleration. This program employs Hi-Res graphics and
is educational as well as challenging

SPACE TILT (Apple and Atari only) Price: §10.95 Cassete /$14.95 Disk
Usz the game paddles to ikt the plan of the TV screen to “roil” a ball into a hole in the screen. Scund simple? Not
when the hole gets smaller and srealler! A built-in timer allows you to measure your skill agairst others in this habit-
forming action game

MOVING MAZE (Apple and Atari only) Price: $10.95 Cassette/514.95 Diskette
MOVING MAZE employs the games paddies (o direct a puck from one side of a maze 10 the other However, the
maze is dynamically (and randomly) built and 1y continually being modified The objective 1 <ross the maze
without louching (or being hil by) a wall Scoring is by an tlapsed time indi . and thee levels of play are
provided

ALPHA FIGHTER (Atar only) Price: $14.95 Casserte /$18.95 Diskette
Two excellent graphics and action programs in one! ALPHA FIGHTER requires you 10 destroy the alien starships
passing through your sector of the galaxy. ALPHA BASE is in the path of an alien UFO invasion:
by and the game ends. Both games require the joystick and get progressively more difficult th
ALPHA FIGHTER will run on 16K systems.

THE RINGS OF THE EMPIRE (Atari only) Price: $16.95 Caasetie /52095 Diskette
The empire has developed a new dattle station protected by rotating rings of energy. Each time you blast through the
rings and destroy the station, the empire develops & new station with more protective rings. This exciting game runs
on 16K systems, employs extensive graphics and sound and can be played by one of two players

INTRUDER ALERT (Atari only) Price: §
This is a fast paced graphics game which places you in the middle of the **Dreadstar
droids have been alerted and are directed 1o destroy you at all costs. You must find and enter your
the plans. Five levels of difficulty are provided. INTRUDER ALERT requires a joystick and will rur on 16K systems.

GIANT SLALOM (Atari only) Price: $14.95 Cussette /$18.95 Diskette
This real-time action game s guaraniced addictive! Use the joystick to control your path through slalom courses con-
sisting of both open and closed gates. Choose from different levels of difficulty, race against other player

¢ practice runs against the clock. GIANT SLALOM will run on 16K systems

TRIPLE BLOCKADE (Atari only)

Price: $14.98 Cassette/ $18.98 Diskette
TRIPLE BLOCKADE is a two-to-three player s and sound action game. It is based on the clasic video arcade
game which millions have enjoyed. Using the Atari joysticks, the object is 1o direct your blockading line around the
running into your opponcnils). Although the concept s simple. the combined graphics and sound

GAMES PACK | (Avallable for all computers) Price: $10.95 Cassette/ $14.95 Diskette
GAMES PACK | contains the classic computer games of BLACKJACK. LUNAR LANDER, CRAPS,
HORSERACE, SWITCH and more. These games have been combined into one large program fo ease in loading
They are individually accessed by a convenient menu. This collection is worth the price just for the DY NACOMP ver-
sion of BLACKJACK

GAMES PACK [1 {Available for all computers) Price: $10.98 Cassette $14.95 Diskette
GAMES PACK Il includes the games CRAZY EIGHTS, JOTTO, ACEY-DUCEY, LIFE, WUMPUS and others As
with GAMES PACK 1, all the games are loaded as one program and are called from a menu. You will particularly en
joy DYNACOMP's version of CRAZY EIGHTS

Why pay 37,94 of more pet program when you can buy & DYNACOMP collection for just $10.987

MOON PROBE (Atari and North Star only) Price: $11.95 Cussette /$15.95 Diskette
Thus 1s an extremely chalienging “‘lunar lander”” program, The user mus! drop from orbit to land at a predeterrmined
target on the moon's surface. You control the thrust and orientation of your craft plus direct the rae of descent and
approach angle

SPACE TRAP (Atari only, 16K) Price: $14.95 Casselte/518.98 Diskelle
This galactic *'shoot'em up" arcade game places you near a black hoie. You control your spacesraft using the joy
stick and attempt 1o blast as many of the alien ships as possible before the black hole closes about you

ADVENTURE

CRANSTON MANOR ADYENTURE (North Star aad CP/M oaly) Price: §21.95 Diskette
At last! A comprehensive Adventure game for North Star and CP/M systems. CRANSTON MANOR ADVEN-
TURE takes you into mysterious CRANSTON MANOR where you attempt 1o gather fabulous treasures. Lurking in
the manor are wild animals and robats who will not give up the treasures without a fight. The number of rooms is
greater and the associated descriptions are much more elaborste than the current popular series of Adventure pro-
arams, making this game the 109 in its class. Play can be stopped at any time and the status stored on diskette

GUMBALL RALLY ADYENTURE (North Star osly, 48K) Price: §21.95 Dbskette
Take part in this outlaw race from the east coast 1o the west coast, The goal is to find your way Lo the finish line while
maintaining the highest possible speed. You may choose one of five cars avaulable at the garage. The choice will affect
your speed and range. Remember 10 take spare parts and don’t get caught speeding!

SPEECH SYNTHESIS

DYNACOMP s now numbu:mllhrurumd!noluhonm TYPE-N-TALKTM (TNT) specch synthesizer from Vourax
Simply connect TNT 10 your computer's serial interface, enter text (rom the keyboard and hear the words spoken. TNT is
ihe eaveiLD.program specch synihenizer on the market. It wics the least amount of memory and provices the mos flexi
ble vocabulary available anywhere!

Price: 1329.95 (Please add §4.00 for ihipping and handling)
NT Software

The following DYNACOMP programs are available for use with TNT

STUD POKER (Atari, 24K)

NOMINOES JIGSAW (Atari, 14K)
TEACHER'S PET | (Atari and North Star)
BRIDGE 2.0 (North Star)

CHOMPELO (Atan, M4K)

TALK TOME(T'N'T Atari only, 24K) Price: $14.95 Casseile/ $18.95 Diskeite
This program presents a yuperb tutorial on speech synthesis using the Atan 800 and TYPE *N TALKT™ TALK TO
ME will ilustrate normal word generation as well as phoneme generation The documentation includes many helpful
programming tips
Please specify “TNT' versians when ordering

SATARI, PET. TRS 80, NORTHSTAR, CP M and IBM are repiseered tradenames and or
trademarks

*oEvcept where nated. all model I software s avaable for the Model 1l TRS-80 dusketes are not supplied with DOS or

BASIC

ABOUT DYNACOMP

DYNACOMP is a leading distributor of small system software with sales spanning the world (currently in
excess of 40 countries). During the past two years we have greatly enlarged the DYNACOMP product
line, but have maintained and improved our high level of quality and customer support. The achievement
in quality is apparent from our many repeat customers and the software reviews in such publications as
COMPUTRONICS, 80 Software Critique and A.N. A L 0.G. Our customer support is &5 close as your
phone. It 1s always fniendly. The staff is highly trained and always willing to discuss products or give
advice




BUSINESS and UTILITIES

SPELLGUARD™ (CP/M only) Price: 5119.98 Disk
SPELLGUARD is & revolutionary new product which increases the value of your current word processing system (WORD-
STAR, MAGIC WAND, ELECTRIC PENCIL, TEXTED EDITOR [1 and others). Written entirely in assembly langunge,
SPELLGUARDTM rapidly assists the user in eliminating spelling &nd typographical errors by comparing each word of the
fext against a dicuonary (expandable) of over 20,000 of the most common English words. Words appearing in the text but aot
found in the dictionary are “flagged” for casy identification and correction. Most aérministzative staff familias with word pro-
cessing equipment will be abie to use SPELLGUARD ™ ia oaly a few minutes

MAIL LIST 2.2 (Apple, Atari and North Star diskette oaly) Price: 134,95
This program is unmaiched in ity ability 10 1t0re & MAximU aumber of addresses 0n one daketie (minimum of 1100 per disk-
ette, more than 2200 for “double density’ systemal). I1s many features include alphabetic and z1p code sorting, label printing
(1,2, 0r Jup), merging of files and a unique keyword seeking routine which retrieves entries by a virtually limitiess selection of
uses defined codes. Mall List 2.2 will even find and delete duplicate entiies. A very valuable program!

FORM LETTER SYSTEM rel. 2 (Atari, North Star and Apple Disketies only) Price: $34.95
FORM LETTER SYSTEM (FLS) is the ideal program for sreating and editing form letiers and address lists. It containg an
tasy-to-use text editor which produces fully justified text. Special codes are used in the address bist 10 obtain personalized
salutations. Form letters are procduced by astomatically inserting each address inio & predetermined portion of your letter. FLS

is compietely compatible with MAIL LIST 2.2, which may be used to manage and sort your address files
FLS and MAIL LIST 2.2 are

ailable a3 a combined package for §59.95

SORTIT (North Star only) Price: $19.93 Diskette
SORTIT is a general purpose sorting program written in B0 assembly language. This program will sort sequential data files
generated by NORTH STAR BASIC. Primary and optional secondary keys may be numeric or one 10 nine character strings.
SORTIT is easily used with Miles generated by DYNACOMP's MAIL LIST program and is very versatile in its capabilities for
all other BASIC data file sorting

PERSONAL FINANCE SYSTEM (Atari and North Star oaly) Price: $34,95 Diskette
PFS is a single diskelte, mena-oricnted sysem composed of ten different programs. Besides recording your cxpenses and tax
deductible items, PFS will sort and summarize expenses by payee, and display information on expenditures by any of 26 user
defined codes by month or by payee. PFS will even produce monthly bar graphs of your expenses by category! This powerful
package requires only one ditk drive, minimal memory (24K Atari, 32K North Star) and will store up to 600 records per disk
(and over 1000 records per disk by making u few simple charges to the programs). You can record checks plus cash expenses so
that you can finally sec where your money goes and eliminate guesswork and ledious hard calculations

FAMILY BUDGET (Appie only) Price: $34.95 Diskette
FAMILY BUDGET is a very convenient financial record keeping program. You will be able 1o keep track of cash and credit
expenditures a1 well a1 income on a daly basi. You can record tax deductible items ard charitable donations. FAMILY
BUDGET also provides & continuous record of all credit trassactions. You can make daly cash and charge entries to any of 2
different expense accounts as well as 10 § payroll and tax sccounts. Data are casily retrieved giving the user complete control
over an otherwise complicated (and unorganized!) subject

INTELINK (Atar anly) Price: 549,95 Diskette
This software package contains a menu-driven collection of programs for facilitating efficient two-way communications
through a full duplex modem (required for use). In one mode of operation you may connect 10 & data service (e.g., The
SOURCE or MicraNet) and quickly foad daia such as stoct quotations onto your diskette for lazer viewing. This greatly re-
duces “‘connect time™” and thus the service charge. You may also record the complete contents of & communications sesson
Additionally, programs writien in BASIC, FORTRAN, tic. may be built off-line using the support text editor and later ““up-
loaded" 1o another computer, making the Atari a very smart terminal. Even Atari BASIC programs may be upicaded
Further, a command file may be built off-line and used later as controlling input for a time-share system. That 1, you can set
up your sequence of lime-share commands and programs, and the Atari will tranamit them as needed, batch procesuing. All
this adds up 10 saving both conarct time and your time

TEXTEDITOR I1 (CP/M) Price: $19.98 Diskette/$33.45 Disk
This is the second release version of DYNACOMP's popular TEXT EDITOR | and contains many new features. With TEXT
EDITOR 11 you may build text files in chunks and assemble them for later display. Blocks of text may be appended, inserted or
deieted. Files may be saved on disk/disketic in right justified/centered formal to be later printed by either TEXT EDITOR Il
of the CP/M ED facility. Futher, ASCII CP/M files (including BASIC and assembly langaage programi) may be read by the
editor and procewsed. In fact, text files can be built wsing ED and later formatted using TEXT EDITOR I1. Al in all, TEXT
EDITOR I is an inexpensive, €asy 1o use, but very flesible editing 5

DFILE (Atari and North Star diskettes only) Price: $19.98

This handy program allows North Star and Atari disk users 10 maintain a pecialized data base of all files and programs in the
ably sccumulates. DFILE iy easy 10 set up and use. It will organize your disks to pravide efficient
locating of the desired file or proj

FINDIT (North Star only) Price: $19.95
This is a three-in-one program which maintains information accessible by keywords of three types: Perional (eg: last name),
Commercial (eg: plumbers) and Reference (eg: magazine asticles, record albums, et<). In addition to keyword searches, there
are birthday, anniversary and appointment searches for the personal records and appointment searches fot the commercial re-
cords. Reference records are accessed by a single keyword o by cross-referencing two or three keywords

Price: $12.95 Cassette/$16.95 Diskette
permarket. Before going shopping. it will remind you of
your shopping list aad the total cost. Adding, deleting.

SHOPPING LIST (Atari and North Star only)

on on items you purchase at th
s you might need, and then display (or optionally
and Moring data is very easy. Runs with 16K

TAX OPTIMIZER (North Star only) Price: 339,95 Diskette
The TAX OPTIMIZER s aa easy-t

\arigus income tax siratepes. The program is deugned to pravide 8 quic ax is computed by all

tan methods (regular, income averagi n and akernate minimum tas). The user may inmediately observe the tax

effest o cal decisons. TAX OPTIMIZER has been t ughly field tested :n CPA offices and comes complete

with the current wn tables in its data files

EDUCATION

HODGE PODGE (Apple otly, 48K Applesaft or Integer BASIC) Price: §19.9% Cassette/$23.95 Disketie
Let HODOE PODGE be your child's baby sitter. Pressing any key on your Apple will result in a different and intriguing **hap-

ited to the T Of ber of the 5 b jor and sound are a delight for children

9. HODGE PODGE is a non- §5 & new dimenwion 1o the use of com-

TEACHER'S PET I (Availabe for all computers) Price: $11.95 Cassetie /$15.95 Diskerie
This is the first of DYNACOMP's educational packages. Primarily intended for pre-school de 3, TEACHER'S PET
provides the young student with counting practice, let otd recogration and three levels of math shill exercises

MISCELLANEOUS

(It\aTAlsMurI only) Price: $ 9,98 Camette/$13.95 Disketie
¢ algorithm randomly produces fascinating graphics displays accompanied with toncs which vary a1 the patierr:
bml No two patierns are the same, and the combined effect of the sound and graphics are mesmerizing CRYSTALS has beer
used in local stores 1o demonstrate the sound and colot features of the Atan

NORTH STAR SOFTWARE EXCHANGE (NSSE) LIBRARY
DYNACOMP now distr ey the 23 volume N
sanding value for the purchase price. They 1hould be part of every Notth Star user's ¢
for details regarding the contents of the NSSE collection

programs and offer as out
on. Call ot write DYNACOMP

Price: §9.95 each/37.94 each (4 or more)
The complete collection may be purchased for $149 95

STATISTICS and ENGINEERING

DIGITAL FILTER (Available for all computers) Price: $9.95 Cassette/$43.98 Diskette
DIGITAL FILTER is a comprehensive data processing program which permits the user (o design his own filier function or
choose f1om & menu of filter forms. The filter farms are subsequently converted into non-recutsive convolution coefficients
which permit 1apid data processing. In the explicit design mode the shape of the {1equency transfer function is specified by
directly entering points along the desired filter curve. In the menu mode, ideal low pass, high pass and bandpass filters may be
approtimated (o varying degrees according 1o the number of points used in the calculation. These filters may optionally also be
smoothed with & Hanning function. In addition, multistage Butterworth filters may be selected. Featurrs of DIGITAL
FILTER include plotting of the data before and after fitering, as well as display of ihe chosen filter functions. Alio included
are convenient data siorage, rettieval and rditing procedurer

DATA SMOOTHER (Not avallable for Atari)
This special data smoothing program may be used to rapidly derive useful information from noisy business and engineering
data which are equally spaced. The software features choice in degree and range of fit, as well as smoothed first and second
derivative calculation. Also included is automatic piotting of the input data and smoothed results.

FOURIER ANALYZER (Available for all computers) Price: $19.95 Cassetie /323,94 Diskette
Use this program to examine the frequency spectra of limited duration signals. The program features automatic ialing and
plotting of the input data and resulty. Practical applications include the analysis of complicated patterns in such fields as elec-
tronics, communications and business

Price: $19.95 Cassette $1).95 Diskette

TFA (Transfer Function Analyzer) Price: $19.93 Cassetie /52395 Diskette
This s & special software package which may be used 1o evaluate the transfer functions of systems such as hi-fi amplifiers and
filters by examining their response to pulsed inputs. TFA (s & major modification of FOURIER ANALYZER and contains an
engineering-oriented decibel versus log-frequency plot as well as data editing featutes. Whereas FOURIER ANALYZER is de-
signed for educational and scientific use, TFA is an engineering tool. Available for all computers

HARMONIC ANALYZER (Avallable for all computers) Price: $24.93 Cassetts /528,93 Disketie
HARMONIC ANALYZER was designed for the specirum azalysis of repetitive waveforms. Features include data file pener
tion, editing and storage/retrieval ns well as daca and specirum plotting. One particularly urique facility is that the input data
reed not be equally spaced or in order. The original data is sorted and 1 cubic spline interpolation is used 1o create the data file
tequired by the FFT algorithm

FOURIER ANALYZER, TFA and HARMONIC ANALYZER may be purchased together for a combined price of 549.95
(three cassettes) and $39.93 (three diskeites),

REGRESSION 1 (Available for all computers) Price: $19.95 Cassette/$2).95 Diskette
REGRESSION 1 is a unique and versatile least squares ** curve fitting program
Features include very high acturacy; an sutomatic degree determination option; an extensive -:-amu Librasy of fitting fusc-
tions; data editing; sutomatic data and cufve ploiting; & satistical analysis (eg: standard devi correlation coefficient,
#¢.) and much more. In addition, new fits may be tried without reentering the data IEGRESSEO\ 'Lin certainly the corper
stone program in any data analysis software Lbrary

REGRESSION LI (PARAFIT) (Avallable for all computen) Price: $19.95 Cassette /313,98 Disketle
PARAFIT is designed to handle those cases in which the parameiers are imbedded (pousibly nonlinearly) in the fitting func-
tion. The user simply inserts the functional form, including the parameters (A(1), A(2), eic.) &s one or more BASIC statement
lines. Data and results may be manipulated and plotted a3 with REGRESSION I, Use REGRESSION | for polynomial fiiting.
and PARAFIT for those complicated functions

MULTILINEAR REGRESSION (MLR) (Available for all computers) Price: $34.95 Cassetie 52899 Diskette
professional software package for analyzing data seis containing two or more lineasly independent variables. Besides
the basic regression calculation, thia program alio provides easy 1o use data eriry, storage, retrieval and editing
functions. In addition, the user may interrogate the soluiion by supplying values for the independent variables. The number of
variables and data size is limited only by the available memory

REGRESSION I, 11 and MULTILINEAR REGRESSION may be purchased together for $31.98 (three caseties) or $61 93
(three disketter)

ANOVYA (Available for all computers) Price: 53995 Caasetie /543,98 Diskette
In the past the ANOVA (analysis of variance) procedure hay been hmited to the large mainframe computers. Now
DYNACOMP has brought the power of this method to umall systems. For those conversant with ANQVA, the DYNACOMP
software package includes the I-way y and N-way procedures. Also provided are the Yates 2K-P factorial designs. For
those unfamilias with ANOVA, do not worry. The accompanying documentation was written in & tutorial fashion (by & pro-
fessor in the subject) and serves as an excelient 1 the subject panying ANOVA is & support program for
building the data base. Included are several convenient features including data editing, deleting and appending.

BASIC SCIENTIFIC SUBROUTINES, Volumes 1 and 2 (Not avallable for Atar)
DYNACOMP s the exclusive distribuior for the software keyed 10 the popular teats BASIC SCIENTIFIC SUBROUTINES,
Volumes  and 2 by F. Ruckdeschel (see advertisernents in BY TE magazine). These subroutines have been aisembied according
10 chapter. Included with each collection is & menu program which selects and demonstra‘es each subroutine.
Volume 1
Collection #1: Chapters 2 and 3 - Data and function plofling; complex variables and functions.
Collection #2: Chapter 4 - Extended matrix and vector operations.
Collection #3: Chapters § and 6 - Random number generators (Poisson, Gaussian, ric.); serics approximations
Price per collection: $14.9¢ Cassette/$18.98 Diskette
Al three collections are available for 519,99 (three cassetter) and 549.95 (three diskeutes).
Volume 2
Collection #1:  Chapter | - Linear, polynomial, maltidimensional, parametric least squares.
Collection #2:  Chapter 2 - Series approzimation techaiques (economization, inversion, reversion. shifting. etc.)
Collection #):  Chy r 3 - Functional approximations by iteration and recursion.
Coliection #4: Chapter 4 - CORDIC approximations (o trigonometric, hyperbolc, exponential and logarithmic
functions
Collection #3:  Chapter 5 - Table and (Newton
Collection #6:  Chapter 6 - Methods for finding the real roots of functions.
Collection #7:  Chapter 7 - Methods for finding the complex roots of functions.
Collection #8: Chapler § - Oplimization by steepest descent
Price per collection:  $14.95 Cassette/$18.9¢ Diskette
tions are available for 599,95 (eight cassettes) and §129.95 (eight diskettes)
ts are a vital part of the documentation, BASIC SCIENTIFIC SUBROUTINES, Voiumes { and 2 sre availabie
from DYNACOMP:
BASIC SCIENTIFIC SUBROUTINES, Vol | (319 pagaa): $19.95 + 3¢ postage
BASIC SCIENTIFIC SUBROUTINES, Vol 2 (790 pages): 5295 + 31.30 posuge
See reviews in KILOBAUD and Dr. Dobbs
ROOTS (Avallable for all computers) Price $10.95 Cassette/$14.95 Diaketie
1n & nutshell, ROOTS 4 all the resoes of a poly having real There is 5o limit on
the degree of the polynomial, and b procedure is iterative, the accuracy is generally very good. No initial guesses are
ired a3 input, and the calculated roots are substituted back into the polynomial and the residuals displayed

Grange. splines)

reg

ACTIVE CIRCUIT ANALYSIS (ACAP) (43K Apple oely) Price: $15.95 Cassette 529,55 Disketie
ACAP is the analog circuit designer’s answer 10 LOGIC SIMULATOR. With ACAP you may analyze the response of an &
live Of passive component cifcuil (¢ §., 8 transistor amplifier, band pass filter, e1c.). The circuit may be probed at equal sieps in
frequency, and the resulting complex (i.c., real and imaginary) voltages at each component juncture examined. By plotting the
magnitude of these voltages, the frequency resporse of a filter o amplifier may be completely determined with respect 1o both
amplitude and phase. In addition, ACAP prints & statistical analysis of the range of voltage responses which result from
talerance variations in the components. ACAP is easy 10 learn and use. Simply describe the zircult in terms of the elements and
their placement, and execute. Circuit descriptions may be saved onto cassete of disketie (0 be recalled at s later time {of execu-
tion of editing. ACAP thould be part of every circuit designer’s program library

LOGIC SIMULATOR (Apple oaly; 48K RAM? Price: $24.98 Cassetle $20.95 Diskette
With LOGIC SIMULATOR you may ea: : your complicated digital logic design with respect to given set of inputs to
determine how well the circuil w which may be simulated include multiple input AND, OR, NOR,
EXOR, EXNOR and NAND and D flip-flops. and one-shots. The response of the 1ystem is
available every clock cycle. I3puts may be clocked in with varying clock cycle lengths/displacements and delays may b intro-
duced 10 probe for glitches and race conditions. AL the user's option, a tiring diagram for any given set of nodes may be plot-
ted using HIRES graphics. Save your bresdboarding until the circuit is checked by LOGIC SIMULATOR

DYNACOMP CASSETTES

DYNACOMP now offers high quality DYNACOMP brand name C-20 cassettes for computer use. Each cassetie is g
be defect-frec

of 10 cassentes:  519.98 postpaid
20 cassenes: 529,

AVAILABILITY

¢4 with complete documentation containing cleat explanatons and examples. Unlest otherwise
16K program memaory space (ATARI requires 24K). Except where noted, program:
ssctic and dukefie a3 el 23 Norh Stat singhe dens
nied on standard (1BM format) 87 CP/M Moppy disks for

DYNACOMP softaare wpp
specified, all programs will run wi
o8 ATARL, PET, TRS-80 (Level 11) and Apple (Appiesc
patible) diskette. Additionally, most programs caa be of
a5 under MBASIC

ORDERING INFORMATION

All orders are processed and shipped within 48 hours. Please enclose payment with order and include the appropriate computer in-
formation. If paying by VISA or Master Card, include all numbers on card.

Shippiag 484 Hasdliag Charges Delivery
Within North America: Add 3 All orders (excluding boo

1.5 are sent First Class
Outside North Amenca: Add mh (Air Madl)

Quaatiry Discossts
Deduct 10% when ordering ) or more programs. Dealer dscount schedules are avalable upon request

1" CP/M Diaks

Add $2.30 to the listed dukette price for each 8" floppy disk (1BM soft sectored CP/M format). Programs run under
Microsoft MBASIC or BASIC-80

24" CP/M Disks

All software available on 8 CP/M disks is also avaulabie on 5% " disks, North Star format

local software dealer. Write for detailed descriptions of these and other prog

Asi for DYNACOMP program at y
MP

DYNACO
DYNACOMP, Inc. (Dept. E)
1427 Monroe Avenue
Rochester, New York 14618 P
24 hour order phone: (716)442-8731 recording

[Esy]
VISA Office phone (9AM-5PM EST): (716)442-8960
R

New York State resideats please 564 7% NYS sales tax,
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Editor’s Note: Although some of the applications here

are specific to PET computers, the analysis of the Boolean
operators is valuable knowledge for any computerist. —
RTM

Bits, Bytes And
Basic Boole

David O. Williams
Toronto, Canada

Of all the operators which are included in Microsoft
BASIC (or in most other implementations of the
l.mguage) few cause as much confusion among
novice programmers as the Boolean words OR,
AND and NOT. What does the computer mean
when you ask it to PRINT 3 OR 5 and it answers 77
How can 3 AND 5 equal 1?7 And what can be the
possible use of something called NOT 3 which
equals -4? In this article, I will describe the meanings
and some of the uses of these operators.

I assume that most readers have some idea of
what is meant by binary numbers. They are numbers
which are written in a notation which has only two
digits, zero and one. A single zero or a single one
means exactly the same as in “regular” (i.e. decimal)
numbers. However, to write the next number after
one we have to start a new column, just as happens
in decimal when we write the next number after
nine. Thus, the first few whole numbers in both
decimal and binary notations look as follows:

Decimal Binary
0
1
10
11
100
101
110
111
1000

W DU WO -

and so on.

By examining this little table you can see that
ecach column of a binary number is related to a
power of two, in the same way that the columns in
decimal numbers are related to powers of ten. The
right-hand digit represents 2" which equals one.
The next column represents 2' which equals 2. The
third column represents 2* or 4, and so on. Thus,
110 in binary represents () times 2", 1)111% I times 2',
plus I times 2?2, which, in decimal notation, all adds
up to six. Take a minute right now to check that all
the other numbers in the table can be expressed as
sums of powers of two in the same way, and that

these powers are reflected in the pattern of 1's in the
binary representation of the number.

There is a trivial point about all numbers, bi-
nary or decimal, which we ought to get clear before
going on to look at the Boolean operators. The
number 000101 is exactly the same as the number
101, in either notation. The zeroes before the first
non-zero (llgn (called leading zeroes) are often not
written, but in a sense they exist anyway. They rep-
resent the fact that the number in question includes
zero times high powers of two (or ten). In discussing
Boolean operations it is helpful to have the same
number of digits in all the numbers in any example.
We can do this by writing in some leading zeroes
where appropriate.

The OR
Now let’s look at the example of the Boolean OR op-
erator mentioned in the first paragraph. 3 OR 5
equals 7. In binary form, with the numbers written
beneath each other, it looks like this:

011

OR 101
111

Here are a couple of other examples, each with
numbers of four bits (that’s just short for Binary dig-
ITS). Before reading on, see if you can spot the pat-
tern and work out what the OR operator does. Hint:
look at the ones in the numbers, and think of the
English word OR.

1011 0101
OR 1001 OR 0011
1011 0111

If you stll haven’t seen the pattern, look at each
column in each example. There are no “carries” in
Boolean operations, so the columns do not affect
each other at all.

I hope you discovered that the answer to an
OR operation has a one in each position where one
OR the other (OR both) of the starting numbers
had a one. That is all the OR operator does. It
combines two binary numbers to give a third ac-
cording to this rule. Perhaps you also noticed that
the third example I gave you was the same as the
first, except that the two starting numbers were in
reversed order. Of course this had no effect on the
result.

The AND

Now you should have no difficulty in dec iphering
the AND operation.

101 10010110
AND 011 AND 01010101
001 00010100

The answer in each case has a one if and only if the
first AND the second starting number had a one in
the (()nc.sptm(lmg pn.\nlnn.

As an exercise, I suggest you try thinking of
some p'ms of numbers (Iesm(l xmns(i[ to fairly
small positive integers) and pw([ut what the results
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COMPETENCY EXAM PREPARATION SERIES

This comprehensive set of programs consists of simulated exam modules, a thorough diagnostic package, and a
complete set of instructional programs. It is designed to teach concepts and operations, provide drill and practice and
assess achievement levels through pre and post testing. The Competency Exam Preparation Series provides astructured,
sequential, curriculum encompassing mathematical, reading and writing instruction.

The C.E.P.S. program is designed for individual student use or use in a classroom setting. Programs provide optional printer
capability covering worksheet generation and performance monitoring. C.E.P.S. are available in three software formats.

National Proficiency SERIEs . ... ...ttt ittt e e $1,299.00
N.Y.S. Regents Competency Test, Preparation Series . .............ooiiiiiuiiiiiinneeanns $1,299.00
California Proficiency Assessment Test, Preparation Series ........... ... ..., $1,299.00

If desired separate Mathematics and Verbal packages are available for $799.00 ea. A Spanish language version of the
Mathematics Instruction Package is available at no extra charge.

COLLEGE BOARD PREPARATION SERIES 81/82 i/ o8

Each program confronts the user with a virtually limitless series of questions and answers. Each is based on past exams
and presents material of the same level of difficulty and in the same form used in the S.A.T. Scoring is provided in
accordance with the formula used by College Boards.

S.A.T., P.S.A.T., NM.S.Q.T. - Educator Edition set includes 25 programs covering Vocabulary, Word Relationships, Reading Com-

prehension, Sentence Completion, and Mathematics. Price $229.95
Independent Tests of S.A.T. series performance show a mean total increase of 70 points in students’ scores.

G.R.E. Series - Educator Edition includes 28 programs covering Vocabulary, Word Relationships, Reading Comprehension, Sentence

Completion, Mathematics, Analytical Reasoning and Logical Diagrams. Price $289.95

"ODYSSEY IN TIME

This spectacular adventure game adds a new dimension of
excitement and complexity to Time Traveler. Players must now
compete with the powerful and treacherous adversary in their
exacting quest for victory.

To succeed they must vanquish this adversary in combat that
rages across 24 time periods.

Odyssey In Time includes all the challenges of Time Traveler
plus 10 additional eras, including those of Alexander the Great,
Emperor Asoka of India, Attila the Hun, Genghis Khan. Each
game is unique, and may be interupted and saved for later play.

available for APPLE & TR-80 PET, 32K - $39.95

ISAAC NEWTON

Perhaps the most fascinating and valuable ed-

™ ucational game ever devised — ISAAC NEWTON TIME TRAVELER
challenges the players to assemble evidence and y i y )
discern the underlying “‘Laws of Nature' that have Confronts players with complex decision situations and
produced this evidence. ISAAC NEWTON is an the demand for real time action. Using the Time Machine,
inductive game that allows players to intervene players must face a challenging series of environments that
actively by proposing experiments to determine if include; The Athens of Pericles, Imperial Rome,
new data conform to the “Laws of Nature™ in Nebuchadnezzar's Babylon, Ikhnaton's Egypt, Jerusalem at
question. PI‘“‘N_S may set the level of difficulty the time of the crucifixion, The Crusades, Machiavelli’s
Irolm -,ulnplv to flenl:ithl\hmm:ﬂex[. S ltaly, The French Revolution, The American Revolution,
ne¢ ds om se 4 *instruc mad e (8] . 3. . . ’ . “
SR e B T LS oT Ay Bl and The English Civil War. Deal with Hitler’s Third Reich,
choose “Laws of Nature' in accordance with the ik h ¢ b | h
complete instruction manual provided. Vi |ng5,cftc-. Atthe start of eac 1ML E AT e e
For insight into some of the basic principles underlying level of difficulty ... the more difficult, the greater the time
ISAAC NEWTON see GODEL. FSCHER, BACH by Douglas pressure. To succeed you must build alliances and struggle
R. Hofstadler, Chapter XIX and Martin Gardner’s MATHE- with the ruling powers. Each game is unique.
MATICAL GAMES columniin Scientific American, October,
1977 and June, 1959 $24.95. $24.95
Send $2.00 for complete Catalogue.
$5.00 Discount Coupon included in Catalogue. K'! CII SOft “/a‘rc Corp.
PROGRAMS AVAILABLE FOR =
TRS-80, APPLE Il & PET Send check or money order to

81

21 Milbrook Drive, Stony Brook, NY 11790
(516) 751-5139

NY State Residents Add Sales Tax

(unless otherwise indicated)
O disk or O cassette (please spec ify)

All programs require 16K TRS-80 programs require LEVEL 11 BASIC APPLE programs require APPLESOFT BASIC
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would be of ANDing and ORing them. Then test
your predictions with your computer. Remember
that the numbers will have to be in decimal notation
for the BASIC interpreter in the machine to under-

Perhaps the commonest use
of Boolean operators is in
what might be called
“gentle POKEIng”.

stand them. At a “deeper” level, however, the
numbers are actually processed in binary form.

The NOT

The NOT operation is even simpler, in binary nota-
tion, than the ones we have already looked at. There
is only one starting number. Here are a couple of
examples:

NOT 10010110
01101001

NOT 01101001
10010110

The digits in the answer are simply the opposites of

the ones in the starting number. Each one becomes a
zero, and each zero a one. Of course, doing this op-
eration twice gets you back to your starting number.
If you look closely at the two examples you'll see that
they do just that.

A PET Complication

There is a complication, however, which has to do
with the way the PET handles negative numbers.
This is done by having an extra bit attached to a
number, and this is either a zero or a one according
to whether the number is positive or negative. When
you NOT a number ALL the bits are reversed, in-
cluding the sign bit. So the NOT of a positive
number is negative, and vice versa. Zero is counted
as a positive number, and its NOT is -1. In fact the
following simple rule always applies:

NOT(X) = «(X+1)

Remember this rule as a curiosity, if you like. For
practical purposes, it is more important to re-
member the fundamental fact that NOT reverses all
the bits. Ones become zeroes and zeroes ones.

Only one more point needs to be considered be-
fore we can say we understand the Boolean opera-
tors, at least in theory. How are fractions handled?
The answer is: they're not. If you ask the PET to
PRINT 2.5 OR 5.1 the answer 7 will be returned.
The fractional parts of the input numbers were
simply dropped, just as if you had used the INT()
operator. The PET does all the Boolean operations
on 16-bit integers, including the sign bit. Fractions

can’t be fitted into this format, so they are dropped.
Also, very large numbers, which would need more
bits, cannot be used in Boolean operations. They
lead to ILLEGAL QUANTITY ERRORs. In prac-
tice, this is not a serious restriction.

Programming With Booleans

By now, I hope, you feel you understand what the
Boolean operators do, but you are probably still
wondering whether they ever turn out to be useful
in realistic programming situations. Indeed they do
and, to illustrate this fact, we'll use the rest of this ar-
ticle to explore several uses.

The first of these, which is so simple as to be al-
most trivial, is a test which distinguishes between
odd and even numbers. Every now and again (we'll
see an actual example later) it is useful to make such
a test on a number which crops up in the middle of
some calculation. Of course there are many ways to
do it, but none simpler than:

X=N AND 1

If N is odd, X will equal one. If N is even, X will be
zero. The reason this works is simple if you think of
binary numbers. The right-hand digit of an odd
number is always one and, of an even number, is
always zero. ANDing the number with 1 has the
effect of looking only at this digit (a technique
which is aptly known as masking), so the answer is
zero or one, according to this digit.

Gentle POKEing

Perhaps the commonest use of Boolean operators
is in what might be called “gentle POKEing”. The
POKE command, as I expect you know, forces a
byte of memory (that’s a set of eight bits) to be
loaded with a number which the command contains.
Thus the command:

POKE 59468,14

causes the byte at memory location number 59468
to be loaded with the bits 00001110, (That's four-
teen in binary notation.) This command allows for
no flexibility. Every bit of the number is exactly
specified. '
But sometimes we may not want to POKE all
eight bits in the address. We may want one particu-
lar bit to be forced to become a one, but all the
other bits should be left at whatever values they
have already. For example, suppose we want the
letter in the top left-hand corner of the PET video
screen to be displayed in reverse field (black on
white), but we do not want to change the actual
letter from whatever it is already. The command:
POKE 32768,PEEK(32768) OR 128

does the trick. (Try it!). The command forces the
eighth bit in the address (128 =27) to become a one
(remember the OR operator), but leaves all the
other bits alone, so the letter is not changed. The
eighth bit is the one which signifies reverse field, so
making it a one has the effect we want. Of course,



INTRODUCING . . .
TEACHER'S AID

DR. DALEY’S SOFTWARE is excited about our
latest software releass—TEACHER’S AID.

TEACHER’S AID is the grade management sys-
tem you've been waiting for. Its many features
mean that you can be free from the drudgery of
hours of record keeping and grade reporting. Now
you can devote more time to the pleasures of
teaching.

TEACHER'S AID is easy to use, menu driven and

features—

1. Flexible class assignment structures. This means
that you can set up and keep records of any com-
bination of homework, quiz, test, lab, etc.
scores.

2. Grade averaging done in a variety of ways.
Grade averages can be prepared using weighted
scores, possible scores, tables, percent, or a
combination of these methods.

. Student progress reports.

. An individualized list of missing assignments.

. Easy editing and additions to any of the files.

6. Reports on either the screen or printer.
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All of this power is yours for only $59.95.
TEACHER’S AID comes on disk complete with
comprehensive, easy to read documentation,
packaged in an attractive binder.

When ordering please tell us your computer con-
figuration. TEACHER’S AID is available on these
systems:

Apple II or Apple II Plus
(32K with single disk)

Pet or CBM 2000, 3000, or 4000 series
(16K with 2040 or 4040 disk)

TEACHER’S AID will be ready soon on the Atari
800 and TRS-80 Model I or Model III.

Call or write for details of our other software offer-
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DR. DALEY’S SOFTWARE
Water Street T .

BT
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their own successful business within a
relatively short period of time with this
innovative Microcomputer concept. The
prognosis for success has never been
better.

If you are accepted as a Computer Bus
“Learning Center” Dealer you will operate
your own sales and rental business from
your home or office, featuring a product
line of uncompromising quality and out-
standing company support.

Investment required $3,000, secured by
extensive computer software and hard-
ware. Protected territory, leads, national
and regional advertising, technical
support and full back-up service.

For additional information call toll free
1-800-321-3670
Ohio Residents Call Collect
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now we have this character in reverse field, we may
want to change it back again. We want to force the
eighth bit to become a zero.

POKE 32768,PEEK(32768) AND NOT 128

is the command we want. This uses two Boolean
operators. First the number NOT 128 is calculated.
It has a one in every position except for the eighth
bit, which is zero. Then this number is ANDed
with the previous contents of the address. This
forces a zero into the eighth bit, and leaves the rest
unchanged. As an exercise, try predicting the
effect of the [()llowmg command, then try it several
times in succession on your PET.

N=32768 : P=PEEK(N) : POKE N,((P OR 128) AND

NOT (P AND 128))

Manipulating the reverse-field bit in the video
display makes a good demonstration of “gentle
POKEing,” and it is sometimes useful in programs.
However, the technique is more often used in
connection with some rather complex trickery to
make the computer do these things which it ordi-
narily could not do. There are some addresses in a
computer’s memory which contain bits which act as
internal flags which store information about the
machine’s status. Often several flags which refer to
very different aspects of the computer’s condition
are grouped together in a single byte.

For example, for the PET, there is a byte
which contains a flag which shows whether the Play
key on the tape deck has been pressed, but the

same byte also contains bits which select a particular

row of keys on the main keyboard. Normally all
these tlags are looked after by the PET's internal
routines, and the programmer does not have to
think about them. However, advanced program-
mers sometimes find reasons to change the contents
ofa l]dg This means that the flag is made to contain
the “wrong” information, and the PET starts to
behave in abnormal ways because of this. Sometimes
this abnormal behaviour can be put to good use.
Anyway, whatever its purpose, changing a single
flag bit in a byte which also contains other flags
which are to be left unchanged is a common use of
“gentle POKEing.”

A very different use of Boolean operations is
to translate between the ASCII numbers of charac-
ters and the numbers which are used to represent
these same characters in the PET’s video memory.
To demonstrate this, first try keying in and running
the following little program:

10 GET G$: IF G$=‘" THEN 10

20 POKE 32768,ASC(GS$)
30 GOTO 10

When a program is running, if you press a key on
the keyboard a character will appear in the top left-
hand corner of the screen. However, this character
will often not be the same as the one on the key you
pressed. The program is poking the ASCII

numbers into video memory, but these are often
the wrong numbers. The video numbers are related
to the ASCII numbers, but they are often not the
same. The following little Boolean formula trans-
lates the ASCII numbers into the correct POKE
numbers:

P=(A AND 63)+ (128 AND A)/2

If you think about it, (remember that dividing by
two shifts each bit in a binary number one place to
the right) you will find that this formula has the
effect of dropping the seventh bit of the number
and of moving the eighth bit into the seventh posi-
tion. This is exactly the way in which the PET
changes ASCII before putting numbers into the
video memory. You can incorporate this into the
little program as follows:

10 GETG$: IFG$=*“"THEN 10

20 A=ASC(G$)

30 P=(A AND 63)+ (128 AND A)/2

40 POKE 32768,P
50 GOTO 10

When you run this program you will find that
you always get the same character appearing in the
top left-hand corner of the screen as the one on
the key you pressed. This trick is sometimes useful
in programming. It allows a message to be POKEd
onto the screen without using the PRINT
command, and thereby disturbing the position of
the cursor.

The opposite trick, of translating screen char-
acters into ASCII, can also be useful. For example,
you might want to copy whatever is on the screen
onto a printer. The printer wants ASCII, but the
message, or whatever, is in screen characters. The
translation formula has to generate the appropriate
seventh bit of the ASCII number, which is not
present in the screen representation. The following
tormula correctly translates every character
except one:

A=(63 AND P)+2%(64 AND P)+2*(NOT P) AND 32)

The last part of the formula is the one in which the
seventh bit is generated. The one character which
it does not translate correctly is 7 . This character
is a Commodore addition to the standard ASCII
set, and is handled by special routines in the PET.
[f you encounter this character, you will also have
to write special routines to translate it.

Fine Piofting

My last example of Boolean operations will be the
process of “fine plotting” on the 40-column PET.
(I have never tried this on the 80-column machine,
but I assume that something similar can be done.)
On the 40-column PET there are 1000 character
positions on the screen, arranged in 40 columns
and 25 rows. Suppose you want to draw (or have
the computer draw) an abstract shape, such as a
mathematical graph, on the screen. A simple way
to do this is to set up a pattern in which a single
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Now Selling Atari, PET, TRS-80 Software

TRS-80

BIG FIVE SOFTWARE

51695 now $16.78
\ (cass ) 51 > $16.74
Mission Impossibie (cass.) 51995 $16.78
Voodoo Castle (cass ) 51995 now $16.74
The Count (cass | 51995 now $16.74
Strange Odyssey (cass.) $1995 now $16.74
Mystery Fun House (cass ) $1995 now $16.74
Pyramid of Doom (cass ) $19.95 now $16.78
Ghost Town (cass.) $19.95 now $16.74
Savage Island | (cass ) $1995 now $16.74
Savage Island |l (cass.) $19.95 now $16.74
Am?ie Worms/Crolon Div. (cass ) $9 95 now $8.54
Deflection (cass.) 9.95 now $8.5a
Mountain Shoot (cass ) $9.95 now $8.54
Sunday Golf (cass ) 9.95 now $8.54
Galactic Empire (cass.) 519595 now $16.74
Star Trek 3.5 (cass.) 31995 now $16.74
Lunar Lander (cass.) $19.95 now $16.78
ARTSCI
Poker Solitaire (cass.) $1495 now $12.74
Gomoku (cass.) 51995 now $16.94
Reversi (cass.) 51995 now $16.94
Cypher Bow! (cass.) 52995 now $25.44
AUTOMATED SIMULATIONS
Rescue at Rigel (cass.) 52395 now $25.44
Star Warrior (cass ) $39.95 now $33.94
Invasion QOrion (cass.) 524 95 now $21.24
Datestones of Ryn (cass ) 519.95 now $16.94
AVALON HILL GAME COMPANY
Empire of the Overmind (disk) .. $35.00 now $29.74
Conflict 2500 (cass.) 51500 now $12.74
Empire of the Overmind (cass.) .$35.00 now $29.64
Tanktics (cass.) 524.00 now $20.48
DATASOFT
Atari Mailing List (disk) $24 95 now $21.24
Atari Character Generator (disk) $19.95 now $16.94
Text Wizard (disk) $99.95 now $84.44
Atan Character Gen. (cass.) 51595 now $13.54
Le Stick $39.95 now $33.94
ON-LINE SYSTEMS

HI-RES Adv #2 -Wiz &

Princess (disk) 53295 now $27.94
PERSONAL SOFTWARE
Visicalc (disk) 519995 now $164.44
Checker King (cass ) $519.95 now $16.94
MicroChess (cass.) 51995 now $16.94
UNITED SOFTWARE OF AMERICA
Survival/Adventure (disk) 32495 now $21.24
3-D Supergraphics (disk) $39.95 now $33.94
3-D Supergraphics (cass.) $39.95 now $33.94
OTHER

Mind-Bogglers | (disk) 51995 now $16.94
Mind-Bogglers | (cass.) $1595 now $13.54
VersaWnter Graphics Tablet . . .$300.00 now $254.44
Hidden Words $517.50 now $15.44
* Spatial Relations $17.50 now $15.44
Word-Scramble $515.00 now $13.54
Preschool Fun 51500 now $13.54
Fastgammon (cass.) 519.95 now $16.94
Assembler (cass.) 52495 now $21.14
6502 Disassembler (cass.) 51195 now $10.14
6502 Disassembler (disk) 51495 now $12.64
Tank Trap (cass.) 51195 now $10.14
Tank Trap (disk) 51495 now $12.64
Tan Trek (cass ) 51195 now $10.14
QS Forth (disk) 57995 now $67.94
Starbase Hyperion (disk) 52295 now $19.44
Name That Song (cass.) 514.95 now $12.64

B-1 Nuc nber (cass ) J 00 now $12.77
Micgway Campaign (cass.) 500 now $12.77
No. Atlantic Convoy Raider (cass.) 5!5 now $12.77
Nukewar (cass.) $1500 now $12.77
Contlict 2500 (cass.) $1500 now $12.77
Planet Miners (cass.) $1500 now $12.77
Computer Acquire (cass.) $2000 now $16.97
Lords of Karma (cass.) $20 00 now $16.97
AUTOMATED SIMULATIONS
Introductory 3-Pack (disk) 549 95 now $39.97
(Rescue, Morloc s, and Datestones)
Rescue at Rigel (cass.) 52995 now $25.47
Temple of Apshai (cass ) 53995 now  $33.97
Hellfire Warrior (cass.) 53995 now $33.97
Starfleet Qrion (cass.) $24.95 now  $21.27
Invasion Orion (cass.) $24.95 now $21.27
Morloc's Tower (cass.) $19.95 now $16.97
Datestones of Ryn (cass.) $1995 now $16.97
PERSONAL SOFTWARE
VisiCalc (disk) $199.95 now $167.77
Checker King (cass.) $19.95 now $16.97
Gammon Gambler (cass.) $19.95 now $16.97
MicroChess (cass.) $19.95 now $16.97
Bridge Partner (cass.) 519.95 now $16.97
Time Trek (cass.) 519.95 now $16.97
UNITED SOFTWARE OF AMERICA
KRAM (disk) . $99.95 now $84.97
Super KRAM (disk) $175.00 now $148.77

Request (disk)

Thinker (disk)

Space Intruders (cass.)
All MICRO-ED

All Microcomputer Workshops

$19.95 now

$225.00 now $191.27
$495.00 now $420.77

$16.97

10% OFf List
15% Off List

VISICALC

Special for Pet, Atari & Apple

Regular $200.00 List
$149.00

Apple

Gorgon 33995 now $33.99
Word Star 537500 now $289.00
Mail Merge $125.00 now $106.19
Super Son $200.00 now $169.99
VisiCalc 3.3 $200.00 now $149.00
Wurst of Huntington Computing ........... $19.99
Nibble Express 51295 now $11.99
Soft Porn Adventure 52995 now $25.39
Time Lord $29.95 now $25.39
French Hangman 52995 now $25.39
Alicia-Sp. bilingual reader 52995 now $25.39
H&H Stock Trader 519000 now $161.49
Grow (CIA) $3500 now $31.49
Spelling Bee 15% OFff List

Super Nova (cass.) 51595 now $13.58
Galaxy Invasion (cass.) $1595 now $13.58
Attack Force (cass.) 51595 now $13.58
Cosmic Fighter (cass.) 51595 now $13.58
Meteor Mission Il (cass.) $15.95 now $13.58
BRODERBUND SOFTWARE
Galactic Trilogy (disk) $39.95 now 33.98
Galactic Empire (cass.) $14.95 now $12.68
Galactic Trader (cass.) $1495 now $12.68
Galactic Revolution (cass.) 51495 now $12.68
Tawala's Last Redoubt (cass.) . .$19.95 now $16.98
DATASOFT
lago (disk) ... $24.95 now $21.18
Football Classics (d:sk} $24.95 now $21.18
Arcade-80 (disk) $24.95 now $21.18
lago (cass.) $19.95 now $16.98
Football Classics (cass.) $19.95 now $16.98
Arcade-80 (cass.) $19.95 now $16.98
Sigmon (COLOR,) (cass.) .$29.95 now $25.38
SECS (COLOR) (cass.) . $29.95 now $25.38
ACORN SOFTWARE
Invaders From Space (disk) 52095 now $17.78
Duel-N-Droids (disk) $20.95 now $17.78
Pinball (disk) $20.95 now $17.78
Pigskin (disk) $20.95 now $17.78
Quad (disk) $20.95 now $17.78
Basketball (disk) $20.95 now $17.78
Gammon Challenger (disk) $2095 now $17.78
Everest Explorer (disk) . 32095 now $17.78
SuperScript (disk) . . . $29.95 now $25.38
System Savers (cass.) $14.95 now $12.68
Invaders From Space (cass.) 51495 now $12.68
Duel-N-Droids (cass.) 51495 now $12.68
Pinball (cass.) . 51495 now $12.68
Pigskin (cass.) . 514.95 now $12.68
Quad (cass.) $514.95 now $12.68
Baskeltball (cass.) . $14.95 now $12.68
Gammon Challenger (cass.) $1495 now $12.68
Everest Explorer (cass.) S1495 now $12.68
All Adventure International 15% OH List
All Automated Simulations 15% O#f List
All Avalon Hill 15% Off List
All Hayden 15% O#f List
All Microsoft 15% O# List
VersaCalc $100.00 row $84.99
Hebrew 36000 now $50.99
All Serendipity 15% Of List
Sneakers 15% Off List
All Sybex Courses 15% OFf List
Win at the Races $39.95 now $33.99
Disk Prep $2500 now $21.19
PLE Chip 60 00 now $50.99

We maintain a huge inventory of Apple software and
hardware. Call us toll free (outside Calif.) for the
latest programs. We also stock a large supply of
computer books. Visit us in person at our new 3300-
square foot store at 1945 South Dairy in Corcoran,
Calif.

Call Toll-Free 800-344-41 11 (outside California)
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Corcoran, Calfornia 93212

Order by Phone 800-344-4111
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character, such as a reverse-field blank, is printed
or POKEd into some of the 1000 positions. The
overall pattern of these characters on the screen is
arranged to have the appearance of the wanted
shape. However, the small number of columns and
rows gives a crude graph, and for this reason this
technique is known as “coarse plotting.”

A great improvement can be made by “fine
plotting,” which effectively increases the number
of columns to 80 and the number of rows to 50.
This is done by constructing the shape out of some
of the PET’s graphic characters, such as those on
the comma, semicolon and question-mark keys. In
each of these characters, the full-size character
position (which I shall call the “frame”) can be
imagined as being divided vertically and horizon-
tally into four quarters or “squares.” In each char-
acter, some of the squares in the frame are white
and the others black, where the word “some” means
any number from zero to four. There are a total of
sixteen characters which, together, cover all the
possible combinations of white and black square in
a frame. There are thus 4000 positions for squares
on the screen and, by appropriately choosing and
combining the 16 characters, any pattern of white
and black squares can be generated. The process
of fine plotting generates the pattern which most
closely represents a wanted shape or graph.

A moment’s thought shows that there are
some interesting problems involved in doing this.
Suppose you want to make a particular square
white. You cannot simply calculate an address in
the video memory and POKE it to some fixed
number. Each address in the memory corresponds

to a frame, and hence to four squares. The number

to which the address should be POKEd must there-
fore take into account all four squares. Making one
square white must not accidentally make any of the
other squares change from white to black or vice
versa.

The important clue in recognizing an elegant
way of making the required calculations is the
similarity between the requirements of fine plotting
and those of “gentle POKEing.” In each case there
is a combination of items (squares in a frame, or
bits in a byte) and we want to alter just one item
while leaving all the others undisturbed. We saw
earlier that the Boolean OR instruction can be
used to force a single bit in a byte to become a one,
and that AND NOT can be used to make a bit a
zero. Perhaps, by putting the 16 graphic shapes
into one-to-one correspondence with the 16 possible
four-bit binary numbers, so that each bit represents
the status (white or black) of a particular square,
and by using Boolean operators on the numbers,
we can work out a way of modifying the status of
one square in a frame without disturbing the others.

Of course it can be done, but you may be
surprised by how easily. Here are the necessary

routines:

10 GOTO 1000
100 REM PLOT/UNPLOT ROUTINE
110 N=NI1+40*INT(R/2)+ INT(C/2)
120 M=(C AND 1)+ 2*(R AND 1)
130 POKE N,SC(F,SB(PEEK(N)),M)
140 RETURN
1000 REM INITIALIZATION
1010 DIM SA(15), SB(255), SC(1,15,3)
1020 FOR A1=0TO 15
1030 READ SA(A1)
1040 SB(SA(A1))=Al
1050 NEXT Al
1060 FOR A$=0TO 3
1070 A2=
1080 FOR A3=0TO 15
1090 SC(1,A3,A1)=SA(A3 OR A2)
1100 SC(1,A3,A1)=SA(A3 AND NOT A2)
1110 NEXT A3,Al
1120 N1=32768
1130 DATA 32,126,124,226,123,97,255,236,108,127,
2925,251,98,252,254,160

When you RUN the above, it will initialize the

arrays, but will do nothing visible on the screen.

When it has finished, try entering:
F=0:C=40:R=25:GOSUB 100

You should see a small white square appear in the
middle of the screen. The value of F is a flag. If
F=0 the routine will plot a point, i.e. make a square
appear white. If F=1 the point will be “unplotted,”
i.e. made dark. The values of C and R are the
coordinates of the point. C is the column number,
which goes from zero at the left of the screen to 79
at the right. R is the row number, which is zero at
the top of the screen and 49 at the bottom.

Try entering:

F=0:FORR=0TO49:C=R : GOSUB 100 : NEXT
A diagonal line of little squares will be drawn across
the screen. Enter the same thing but with F=1
(and without allowing the screen to scroll!) and the
line will be neatly erased.

Write a program including these routines, and
you will be able neatly and quickly to fine-plot any
shape you want.

But how does it work? You work it out! There
are lots of things in the routines which you ought
to recognize from earlier in this article. In line 120
there are tests for odd and even numbers. In lines
1090 and 1100 there are the OR and AND NOT
operators which we know are used to force bits to
become one or zero. From line 1070, A2 is clearly a
power of two. A little experimentation will show
you that the numbers in the DATA line are the
screen memory numbers corresponding to the
sixteen characters which are used. Look at the
order of these characters in the DATA and see
how they are READ in lines 1020 to 1059. You will
find that the shapes of the characters (i.e. the pat-
terns of light and dark squares in the frame) are
related to the bit-patterns in the corresponding
(binary) values of Al. (@)
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Model EP-2A-79

suBOMErogrammer

North Star TRS-80
Apple H-8
S-100 H-89
SS-50 Ohio

STD-Bus Scientific
Atari SWTP
Pet Aim-65
Kim-1 Sym-1

Three years in the field with unsurpassed performance. Software is available for
the EP-2A-79 for most all of the microcomputers including the popular CP/M,
FLEX, HDOS operating systems, Write or call for specific hardware/software inter-
facing. Driver packages available for F-8, 6800, 6809, 8080,8085, Z-80, 1802,
6502 and 2650 based systems.

EP-2A-79 115V50/60HZ ..o, JR——. 3 =10 0}
Personality Modules

PM-0 TMS 2708 ............. $17.00 PM-5 2716,2758 ........... $17.00
PM-1 2704,2708 s YT00 PM-5E 2816 ............ 35.00
PM-2 2732 ........ 33.00 PM-8  MCM68764 . 35.00
PM-2A 2732A . . 3300 PM9 2764 .................. 3500
PM-3  TMS2716 ... - 1700 SA-64-2 TMS 2564 ... 39.00
PM4  TMS2532 ........... 33.00 SA-64-3 2764

Optimal Technology, Inc.

Phone (804) 973-5482

Blue Wood 127 Earlysville, VA 22936

MEMOREX
FLEXIBLE DISCS

WE WILL NOT BE UNDER-
SOLDf! Call Free (800)235-4137
for prices and information. Dealer
inquiries invited and CO.D.’s
accepted.

PACIFIC EXCHANGES
100 Foothill Blvd

San Luis Obispo,CA

93401. In Cal call
(800)529-5935 or
(805)542-1037

DISK DRIVE WOES?
PRINTER INTERACTION?
MEMORY LOSS?
ERRATIC OPERATION?

Don’t
Blame The
Software!

Power Line Spikes, Surges &
Hash could be the culprit! Fal:#4259,705

Floppies, printers, memory & processor often interact! Our
patented ISOLATORS eliminate equipment interaction AND curb
damaging Power Line Spikes, Surges and Hash.

» ISOLATOR (ISO-1) 3 filter isolated 3-prong sockets; integral
Surgel/Spike Suppression; 1875 W Maximum load, 1 KW load any

rong socket banks; (6
sockets total); integral Spike/Surge Suppression; 1875 W Max
load, 1 KW either bank $62.95

* SUPER ISOLATOR (ISO-3), similar to ISO-1 except double
filterin &Suggression

* ISOLATOR (1S0O-4), similar to 1SO-1 except unit has 6
individually filtered sockets $1

» SUPER ISOLATOR (ISO-11) similar to 1SO-2 except double
filtering & Suppression $94

* CIRCUIT BREKRER, any model (add-CB)

* CKT BRKR/SWITCH/PILOT (-CBS)

AT YOUR Master-Card, Visa, American Express
DEALERS Order Toll Free 1-800-225-4876
(except AK, HI, PR & Canada)

/=7 Electronic Specialists, Inc.
171 South Main Street. Natick. Mass. 01760
Technical & Non-800: 1-617-655-1532

ATTENTION! AIM 65 USERS

AND OTHER 6500 MICRO PROCESSORS
Convert Your 65 Into A More Useful Tool With The New And Reasonable

VD640 VIDEO INTERFACE
FEATURES Save Expenswva Thermol Paper « Save Time » Save Money
*Uses 2K 2716 or 1K *»7x11 Dot Format Full operating instructions and
2758 E Prom #40 characters X 16 lines schematic with each kit
«1K Ram *32 special graphics VD640 Silkscreened P.C. board

w parts list only $ 39.00 each
VD640 Kit-inc's. Silkscreened P.C
board with sockets, all components
and Programmed Eprom. (P.C
Connector Board & mod. opt.)

$ 119.00 each
VD640 Fully assempled with sockets
all components and conneclors,
tested and quaranteed 1 year
(modulator optional) 149 00 each
Optional R.F. Modulator (allows use
of std. TV.) $39.00
Optional P.C. Connector Board

15.00

characters

»Software switch for pro-
grammable hardware
screen flashing

»Uses Motorola MC6845

#Pin compatible with
AIM expansion con-
nector. Can be pin
adapted to fit Kim & Sim

+Single +5 volt from
connector

+Reverse video & switch +Operatng system in
to reverse field Eprom interacts with

*Upper & lower case AIM monitor
characters «Compoenent layout

«Uses standard T.V. with  silkscreened on P.C
optional modulator Board

Insert quantity wanted in box next o kit desired and mail with check or money order 1o
Sierra Pacific; 1112 Wellington Dr.; Modesto, CA 95350. (Calif Residents add 6%
sales tax.) (Allow 4 to 6 weeks delivery.)
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The Practical Side Of
Assembly Language

Part Il: Loops And Arrays

Bruce D. Carbrey, Raleigh, NC

In the last installment (COMPUTE! #14) I presented
some ideas on how to represent and use flags in
6502 assembly language programs. This time I will
discuss methods for programming loop control
structures for the manipulation of arrays of data.
Let’s start by writing a loop which simply initializes
all elements of an array to zero. In BASIC, you
might write:

100 DIM AR(50)

110 FORI=1TO 50

120 AR(I)=0

130 NEXT I

If you are a neophyte assembly language
programmer and try to translate this program
segment on a line-by-line basis, you might wind up
with something like this:

AR *=*+ 50 ;SPACEFOR ARRAY AR (50 BYTES)
I w=%+ 1 ;LOOP COUNTER VARIABLEI
LDA #1
STA I ;INITIALIZE LOOP COUNTER
LOOP LDA #0
LDX I ;RECALL CURRENT LOOP
COUNTER
STA ARX ;SET ELEMENT OF ARRAY TO 0
INX ;ADVANCE TONEXT ELEMENT
STX I ;STORE INDEX REGISTER
CPX  #50 ;CHECK AGAINST LIMIT
BNE LOOP ;REPEAT UNTIL DONE

If you run this program you'll be dismayed to
find out that it only sets the last 49 elements of the
array to 0 and skips the first element, because the
first element of the array should be indexed with a
zero, not a one.

Rule #7. To access the first element of an
assembly language array, you should use an index
of 0, not 1. The last element of an array of size N is
indexed by N-1.

You may also recognize that it is not necessary
to allocate space or save the variable I for the loop.
Since it is only needed to control the loop, it can be
simply kept in the index register (I chose the X
register; the Y register will serve equally well). We
can correct and improve the loop as follows:

AR *=*4+ 50 ;SPACEFOR ARRAY AR (50 BYTES
LDA #0 ;CONSTANTTOFILLARRAY
WITH
TAX ;X=0=INITIALINDEXTO
ARRAY AR
LOOP STA ARX ;ZEROOUT ONE ARRAY
ELEMENT
INX ;ADVANCE TO NEXT ELEMENT
CPX #50 ;CHECK INDEX AGAINST LIMIT
BNE LOOP ;REPEAT UNTIL DONE

You may notice some other subtle improve-
ments in this program segment. The A register is
only loaded with 0 once, outside the loop, since it
does not change inside the loop. This will make the
program run faster by eliminating 49 unneeded
repetitions of the LDA #0 instruction.

Rule #8. Move code which does not need to
be repeated out of the loop if possible.

Also note that one byte of code was saved by
using TAX to initialize the X register instead of
LDX #0. Naturally if we were filling our array with
something other than 0, this trick won’t work. We
now have a correctly-functioning loop which is
equivalent of our BASIC program (strictly speaking,
is not exactly equivalent because the BASIC
interpreter uses floating point arithmetic which
uses four or five bytes for each array element
instead of one).

Can our loop be further improved in terms of
efficiency? Consider this alternative:

AR ¥=%4+ 50 ;SPACEFOR ARRAY (50 BYTES
LDA #0 sCONSTANTTOFILL THE ARRAY
WITH
LDX  #49 :INDEX TO LAST ELEMENT OF
THE ARRAY
LOOP STA ARX ;SET AN ELEMENT OF THE
ARRAYTOO0
DEX ;sBACKUP TO PREVIOUS
ELEMENT
BPL LOOP sREPEAT UNTILDONE

This code segment fills the loop backwards, filling
the last element first and the first element last.
Once the Oth element has been filled, the index
register is decremented to -1 ($FF) and the BPL
LOOP instruction will exit the loop. Notice that we
have eliminated the CMP instruction from the
loop, saving two cycles.

Rule #9. Moving backwards through an
array will usually be more efficient.
If you try to make the array bigger than 128 ele-
ments you will be in trouble! Suppose you increase
the dimension of AR to 200. In this case your loop
will be executed only once because on the first
pass, the DEX instruction will change the index
from 199 to 198. But 198 has the hexadecimal
representation $C6, which has bit 7 (the sign bit)
set to 1. Theretfore the 6502 will consider this a
negative number (-58 decimal) and the BPL in-
struction will let control “fall through.” Therefore,
our BPL instruction will only work right up to
+ 127 decimal, which is the largest signed 3-bit
number. We can remedy this problem for index
values up to 255 with a slightly more “tricky,” but
equivalent, method:

AR *=*+ 200 ;SPACEFOR ARRAY (200 BYTES)
LDA  #0 ;CONSTANTTOFILL ARRAY
WITH
LDX  #200 ;INDEX TO LAST ELEMENT OF
THE ARRAY +1
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IBM COMPATIBLE 8” FLOPPY

DISK for CBM/PET, Aim, Sym

EDISK 11

LOW COST —
FLOPPY DISK

5% MINI FLOPPY DISK SYSTEMS:

Model 540-1 Single Drive, Double Density (143K) $595.00
Model 540-2 Dual Drive, Double Density (286K) $895.00
Model 580-1 Single Drive, Quad Density (286K) $795.00
Model 580-2 Dual Drive, Quad Density (572K) $1,195.00
8" MINI| FLOPPY DISK SYSTEMS:

Model 877-1 Single Drive, IBM standard (295K) $1,095.00
Model 877-2 Dual Drive, |BM standard (590K) $1,695.00

Payable in U.S. Dollars

HIGH PERFORMANCE

PEDISK Il is a high performance mass storage peripheral to enhance your computer's storage D|SK COMMANDS:
capability. Total storage to 850K bytes is available, The PEDISK |1 system consists of a small disk BASIC
controller electronic board that mounts inside the computer and an external disk drive assembly.
PEDISK Il offers the fastest mass storage system available for the Commodore PET. With a data |LOAD — reads a program file to the computer
transfer rate of 260000K bits per second, the PEDISK Il loads data directly to memory. Thisis ISAVE — stores a BASIC program file to the disk
up to four times faster than any 488 bus-type mass storage device. IOPEN  — forms a sequential or relative data file

One, two, or three drives connect to the PEDISK controller board. The user can choose 5%" or
8" disk drives. An important feature of the PEDISK |l system is its ability to exchange data with
other computers. The standard 8" IBM 3740 format allows data exchange with large computers.
Data files, mail lists, etc. available on large computers can be processed by the PET/PEDISK system.
Remote PET/PEDISK computers can provide data entry for large machines,

PDOS Il software links directly to the standard BASIC and operates with BASIC-type com-
mands for easy interfacing. A full set of disk utility commands completes the powerful disk oper-
ating firmware.

IINPUT — reads a data record from a file on the disk
IPRINT — stores a data record to a file on the disk
ICLOSE — ends a sequential or relative data file
ILIST — displays a directory of all files on the disk
IRUN — reads a program file and executes

MONITOR-DOS

D — displays contents of memory or diskette.

— go to program and execute.

— help user with listing of all commands.

— kill a file on the diskette (erase file).

— read program to the computer memory.

— memory examine and change monitor.

— name a file differently (rename).

— print directory of all files on the disk.

— return to BASIC mode.

— save program or data from memory to the disk.
— utility: format, copy, compress, patch diskette.
— execute program after loading.

XiChm w2 AT O

LfulFORTH + }

FULL FEATURE “FORTH"” FOR 6502 SYSTEMS

INTERPRETER — can be executed directly in an interpretive mode STRING HANDLING — variable length constants and variables are
to speed testing and debugging. allowed. Processes compare, move, concatenate and sub-string words.
CROSS-COMPILER — words can be individually compiled and tested, FLOATING POINT — process 5 or 9 digit integer and floating point
the entire program can also be cross-compiled for maximum efficiency. numbers for arithmetic operations.
COND. ASSEMBLER — Machine language modules can be intermixed SCREEN EDITOR - contains a unique full cursor visible screen
and conditionally assembled to fullFORTH. editor.
SPECIFY: PEDISKII,PET 2040:0r 4040 DISK,.ORAPPLE: . /s isiidosats o o i e s e ook SRR e £ e A $75.00
tgrs FOR INFORMATION, SEE YOUR DEALER OR:
Mlcn D I Ec I I P.O. BOX 102 « LANGHORNE, PA 19047 « (215) 757-0284
U.S.A. *PET IS A TRADEMARK OF COMMODORE

DEALER INQUIRIES INVITED
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LOOP STA AR-LX ;SET AN ELEMENT OF THE
ARRAYTOO
DEX ;BACKUP TO PREVIOUS
ELEMENT
BNE LOOP ;REPEAT UNTILDONE

Here we have replaced the BPL instruction with a
BNE instruction so that the loop will terminate one
pass earlier, but will not be stymied by index values
greater than 127. Since our last pass through the
array will now have an index of 1 instead of 0, we
must compensate by changing the destination for
our indexed STA instruction to AR-1. Therefore
the last element set will be AR-1+1 = AR+0.
Finally, the starting index must be bumped from
199 to 200 for the same reason. Note that a starting
index of 0 will clear a full 256 byte array.

The same technique can be used to move a
block of data of up to 256 bytes from one known
location to another:

ARA *=*+ 200 ;ARRAY A CONTAINING 200
ELEMENTS
ARB =%+ 200 ;ARRAY B CONTAINING 200
ELEMENTS
LDX  #200 ;NUMBER OF ELEMENTS TO
MOVE
LOOP LDA ARA-1,X FETCHELEMENTOFARRAY A
STA ARB-1LLX ;INSTALLIN ARRAY B
DEX ;DECREMENT TO PREVIOUS
ELEMENT
BNE LOOP ;REPEAT UNTILDONE

What happens if you have more than 256
bytes? Throw away your 6502 and get a processor
with a 16-bit index register? Nope. The indirect,X
and indirect,Y addressing modes will solve this
problem.

Rule #10. To use arrays of more than 256
bytes or arrays whose location is not known at
assembly time, plan on using indirect,X or
indirect,Y addressing.

Unlike the absolute, indexed addressing
modes, indirect,X and indirect,Y are not equivalent.
You may remember that indirect,X addressing
uses pre-indexing and indirect,Y uses post-index-
ing. As a practical matter, indirect,X addressing
will almost always be used with a permanent index
of 0, simulating simple indirect addressing. This
mode lends itself to manipulating large data arrays
in non-time-critical portions of a program. For
example, the following loop initializes a 1000-
element array to 0:

ARRAY *=*+ 1000 ;ROOM ARRAY OF 1000

ELEMENTS
PTR *=*4+ 2 ;POINTERTO AN ARRAY
ELEMENT
CLRIK LDA #ARRAY&SFF ;LOW 8 BITS OF ADDRESS
OF START OF ARRAY
STA PTR sINITIALIZE POINTER
LDA #ARRAY/256 ;HIGH 8 BITS OF AD-
DRESS OF START OF
ARRAY
STA PTR+1 ;INITIALIZEHIGH BYTE
OFPOINTER

LDX #0 sPERMANENTLY LOAD

XWITHO
LOOP LDA #0

STA (PTR),X ;ZEROBYTE POINTED
TOBYPTR

INC PTR ;BUMP POINTER UPTO
NEXTELEMENT

BNE CHECK sBRANCHIFNOT
CROSSING PAGE
BOUNDARY

INC PTR+1 ;ELSE BUMP HI-ORDER
BYTE OF POINTER

CHECK LDA PTR
CMP #ARRAY +1000&$FF ;CHECK POINTER

AGAINST LIMIT
BNE LOOP sREPEATIFNOT DONE
LDA PTR+1
CMP #ARRAY +1000/256 ;ELSECHECKHIBYTE
OF POINTER
BNE LOOP sREPEATIFNOT DONE

Some assemblers use the notation #<ARRAY to
mean the low byte of the address of ARRAY
and #>ARRAY for the high byte instead of
#ARRAY&SFF and #ARRAY/256. Clearly this
program segment is quite a bit “messier” than the
one for arrays of less than 256 bytes. When planning
sizes for arrays, you should remember this and try to
limit arrays to 256 bytes or less whenever practical.
Luckily, the indirect,Y addressing mode is
considerably more powerful than indirect,X. For
our final problem, let’s use the indirect,Y mode to
build a subroutine to move a large block of data
from one place to another in memory as fast as
possible. The source address, destination address,
and number of bytes to be moved are to be specified
as input to the routine as three 16-bit variables in
page 0:

FROM *=*+ 2 ;POINTERTOSTARTING ADDRESSOF
ARRAY TOMOVE

;POINTER TOSTARTING ADDRESS
OF DESTINATION

sNUMBER OF BYTES TO COPY

TO *=*4 2
COUNT *=*+ 2

In an earlier example we saved execution time by
removing the need for a compare inside the loop.
We can apply the same principle to speed up our
block move by sub-dividing the routine into two
loops, one which moves entire pages (1 page =256
bytes), and one which moves the final fractional
page. This allows us to avoid any compares in the
part which moves entire pages(which is part of the
routine executed the most when copying large
blocks). This will also let us use both 8-bit index
registers to maximum effectiveness by allocating
one for counting pages and index registers to
maximum effectiveness by allocating one for count-
ing pages and the other for m(le\mg bytes within
the page. The resulting routine (shown in Program
4) can easily be converted into a block-fill routine
instead by removing FROM and all lines that refer
to it, and presetting A to 0 (or the value with which
to fill the array).

Rule #11. To deal with large arravs. split
your program into two loops, one to operate on
entire pages and one to operate on the “leftover”
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fractional page.

applications where speed is of paramount impor-

The routine in Program 4 moves data at about tance, you may wish to improve even this super-fast

16.1 machine cycles per byte for large blocks, which copy routine. Can it be done? Yes, if you are willing
means a 16K byte array can be moved in 0.26 to trade some increased program size for increased
seconds using a 6502 with a IMHz clock. In certain execution speed. Again, we employ the same gen-
Program 2: Keyboard Driver with Alpha Lock Flag Editor’s Note: Part of this program was not printed in

1700
1701

0000

1780
1782
1785
1788
1784
178D

178F
1790
1795
1795
1796
1798
1794
179C
179E
17A0

17A1
17A2

17A3

0000

NO ERROR LINES

Using 0 =False and Non-0=True

A900
8D0117
ADOO17
30FB
2C0017
10FB

48
ADA317
FOOC
68
C97B
B006
€961
9002
E920
60

68
60

L L L TP

D L

)
PAD

COMPUTE! #14. we reprint it entively here. — RTM

SUBROUTINE INCH: KEYBOARD DRIVER FOR ASCII-ENCODED
KEYBOARD WITH PARALLEL INTERFACE.

ADDRESSES SHOWN ARE FOR 6530 ON KIM-1 COMPUTER.
KEYBOARD DATA LINES TO PORT A BITS 0 TO 6,
NEGATIVE-GOING STROBE TO BIT 7.

ON ENTRY: IF ALFALK IS NON-O, THEN ALL LOWERCASE LETTERS WILL
BE RETURNED AS THE EQUIVALENT UPPERCASE ALPHA.

ON RETURN: REGISTER A = ASCII CODE FOR KEY PRESSED;

X AND Y PRESERVED.

= $1700 ;KIM PORT A DATA REGISTER ON 6530
PADD - $1701 ;KIM PORT A DATA DIRECTION REGISTER
;
¥ $1780 ;PROGRAM ORIGIN
;
INCH LDA #3$00
STA PADD :SET PORT DIRECTION = INPUTS
INCH1 LDA PAD ; TEST PORT
BMI INCH1 sWAIT FOR STROBE PULSE
INCH2 BIT PAD
BPL INCH2 sWAIT FOR END OF STROBE
;
; IF ALPHA-LOCK FLAG IS SET, FOLD ANY LOWERCASE LETTERS TO
; EQUIVALENT UPPERCASE LETTERS.
:
FOLD PHA :SAVE CHARACTER TEMPORARILY
LDA ALFALK ; RECALL "ALPHA LOCK" FLAG
BEQ FOLD2 ;BRANCH IF NO FOLDING DESIRED
PLA :ELSE RECALL CHARACTER
CMP #$7B ;LOWER CASE "Z" + 1
BCS FOLD1 ;BRANCH IF PUNCTUATION
CMP #$61 ;LOWER CASE A"
BCC FOLD1 :BRANCH IF NOT LOWER CASE ALPHA
SBC #$20 ;ELSE FOLD TO EQUIVALENT UPPERCASE
FOLD1 RTS
;
FOLD2 PLA ;RECALL CHARACTER
RTS
;
; ALPHA LOCK FLAG (DEFAULT = ALLOW LOWER CASE)...
1
ALFALK .BYTE O :"ALPHA LOCK" FLAG; NON-0=UPPERCASE ONLY.

Hl

.END
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Program 4: Block-Move Memory Routine

GENERAL BLOCK-MOVE SUBROUTINE

0002
0003

0oou

0005
0006
007

0008
0009
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
0020
0021

0022
0023
0024
0025
0026
027
0028
0029
0030
0031

0032
0033
0034
0035
0036
0037
0038
0039
0040
0041
oou2
0043
oouly
0045
0046

0047
0048
0049
0050
0051

0000
0000
0000
0002
0004
0006

0006
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2002
2004
2006
2006
2006
2006
2008
2004
200B
200D
200F
2011

2012
2014
2014
2014
2014
2016
2018
201A
201C
201D
201E
2020
2020
2021

2021

A000
Ab0O5
FOOE

B100
9102
c8

DOF9
E601
E603
CA

DOF2

A6O4
F008
B100
9102
c8

CA

DOF8

60

FROM

LKMOV

)
PAGMOV

.
]

)
?
FRCMOV

FRLOOP

)
DONEMV

0 ERRORS IN PASS 2

MTU 6502 ASSEMBLER 1.0

.PAGE 'GENERAL BLOCK-MOVE SUBROUTINE'

%= 0 ; ZERO PAGE ORIGIN

Eoy 2 ; STARTING ADDRESS OF BLOCK TO BE COPIED
LEL S 2 ; STARTING ADDRESS OF DESTINATION

LELES 2 ;NUMBER OF BYTES TO BE MOVED

LE $2000 ;ORIGIN FOR PROGRAM

THIS ROUTINE COPIES A BLOCK OF ANY SIZE FROM ONE
LOCATION TO ANOTHER.

ON ENTRY: FROM (2 BYTES) IS THE STARTING ADDRESS OF
THE BLOCK TO BE COPIED; TO (2 BYTES) IS THE DESIRED
STARTING DESTINATION ADDRESS FOR THE COPY; COUNT

(2 BYTES) IS THE NUMBER OF BYTES TO COPY.

ON RETURN: NO REGISTERS PRESERVED; FROM, TO AND COUNT
ARE CLOBBERED.

NOTE: THE DESTINATION BLOCK MAY OVERLAP THE SOURCE
BLOCK ONLY IF "TO" IS AT A LOWER ADDRESS THAN "FROM".

LDY #0 ;INITIAL INDEX WITHIN A PAGE
LDX COUNT+1 ;NUMBER OF PAGES TO BE MOVED
BEQ FRCMOV  ;BRANCH IF ONLY A FRACTIONAL PAGE

THIS LOOP COPIES ENTIRE PAGES...

LDA (FROM),Y ;FETCH A BYTE FROM SOURCE

STA (TO),Y ;COPY TO DESTINATION

INY ;BUMP POINTER

BNE PAGMOV ;REPEAT TILL ENTIRE PAGE MOVED

INC FROM+1 ;BUMP HI BYTE OF POINTERS

INC TO+1

DEX ;DECREMENT COUNT OF PAGES TO COPY
BNE PAGMOV ;REPEAT TILL ALL WHOLE PAGES COPIED

THIS LOOP COPIES THE FINAL FRACTION OF A PAGE...

LDX COUNT ;RECALL NUMBER OF BYTES LEFT TO COPY
BEQ DONEMV  ;BRANCH IF COUNT IS EXACT PAGE MULTIPLE
LDA (FROM),Y ;FETCH A BYTE FROM SOURCE

STA (TO),Y ;COPY TO DESTINATION

INY ; BUMP INDEX

DEX ; DECREMENT COUNT OF BYTES LEFT

BNE FRLOOP ;REPEAT UNTIL DONE

RTS

.END
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eral principle of loop optimization:

Rule #12. To optimize loop execution speed,
try to remove unnecessary compares from within
the loop.

About the only way we can remove more com-
pares from Program 4 is to “unwind” part of the
loop and, instead, write some of the loop code “in-
line.” Since we know the first loop will always move
exactly 256 bytes, we can move two bytes at a time
instead of one before checking for a page crossing:

PAGMOV LDA (FROM),Y ;;FETCHABYTEFROMSOURCE
STA (TO),Y ;COPY TO DESTINATION
INY ;BUMP POINTER
LDA (FROM),Y ;FETCHABYTEFROMSOURCE
STA (TO),Y ;COPY TO DESTINATION

INY ;BUMP POINTER
BNE PAGMOV ;REPEATTILLENTIREPAGE
MOVED

This loop now takes 14.5 cycles per byte moved
versus 16 cycles for the equivalent loop of Program
4, because the three cycle BNE instruction is only
executed for every other byte moved. The loop can
be unwound still further to move four, eight or
more bytes per pass, but the speed improvement
gained drops off rapidly as more code is written
inline.

In the next installment I will explore some
techniques for optimizing jumps and subroutine

calls. (¢}

EPROM
PROGRAMMER
KITS

Shown assembled. EPROM not included

TEsEIREREE

For single supply 2516, 2716 & 2758 EPROMS. Verify erased.
Program - entire or partial. Auto verify after programming.
Transfer contents to RAM for modifying or duplicating.

Select Documentation for: Use with:
6502 6820 PIA or 6522 VIA

6800 6820 PIA

6809 6820 PIA

8080/8085/280 8255 PPI

check-out and use, and software listing for specified MPU.
Complete kit of parts (includes

Welcon 24 pin ZIF socket) . .................. $ 39.95

Bare PC board and Documentation...............5 15.00
Software listings for additional MPUs

(with purchase of Kit or PC board). .. ... o .§ 5.00

Ordering. Specily MPU. Add $1 for postage & handling. Overseas add $2. Ariz

residents add 5% sales tax. Check or Money Orders for $US. Phone arders

ship C.0.D. 602-839-8902

Micro Technical Products
814 W. Keating Ave., Dept. M + Mesa, Arizona 85202

Documentation includes schematic, instructions for construction,

EHS  sPECIAL-This month oniyt

(Please mention this ad when ordering.)

EHS SOFTWARE

A S T T S e i S e i Sy e b $169.95
(Read the rave reviews about this Disk-based Macro Assembler
Text Editor.)

Graphics Drawing Compiler with purchase of MAE. . . $ 10.00

— APPLEAnd ATARIMAE ... :iimnnsoaams s $169.95
Similar features as PET MAE. (Free — either 10 diskettes or
Mini-Flex diskette file case.)

— PET Macro Assembler/Editor and Graphics Drawing Compiler. -
BOtllor cin s vaaln s aaloms & mdinreis B s e $ 55.00

— Cassette Rabbit for 3.0 Rom PET Computers, Highspeed cassette
I/0. Load and save an 8K program from your cassette deck in
approximately 30 seconds versus almost 3 minutes without -
Rabbit. Specifymemory. . . . ... ........... $ 19.95

Rom version of Rabbit for 3.0,400r 8032. . . .. .. $ 4995

— TRAP 65 — Use this device to intercept unimplimented opcodes
and even expand the 6502’s instruction set, For practically any
6502 microcomputer. Super Special . . . .. ... ... $112.50

— EPROM Board for ATARI Computers. Plugs into slot A or B and

- ATARI 800 16K memary

EHS HARDWARE

PEDISK (by CGRS) diskdrive . ... .......... $550.00
For COMMODORE computers. The most cost effective way to
add a disk, MAE will be available for PEDISK Soon.

VIE ColorCoOMBUEr.coc » « s o oo % # a4580% 4 $265.00
ATARI400 16K memory . . ... .. v v v i e v w .. $345.00
................. $779.00

EPROM programmer for PET Computers

(The Branding lron) . . ... ... ............ $ 75.00
Includes Hardware and Software for programming 2716 and 2532
EPROMS.

2532 EPRON L a8ty o o il sne bl suneie sanseia $ 1B.00
4K byte EPROM. Use them in PET/APPLE/ATARI/SYM

Starwriter 25 cps printer with tractors. CBM = $1690.00.
APPLE = $1645.00 (parallel), $1700.00 (RS232)

Universal Data System Modem direct connect 300 baud ORG/

Pl A BT er o R TR LY Y ISR S S $169.C0
withautoanswer . . . ... .. ...t onnn. . $199.00
T200-b8Ud:. ol do v ¢ sndiusis 5 5 ssiensys s cmnes $259.00

can accept 2716, 2516, 2532, 2732 type EPROMS. Half the
price that ATARI gets for theirs . . . .......... $ 19.95
RIBBONS — Ribbon Cartridges for Starwriter, Diablo, etc,

MR 5 et s SRD0 Cloth . cam s o ssGars $6.00.

Send mailing label and two 18¢ stamps for free EHS Gazette.
Write for our catalog and spec sheets on our products.

ACCESSORIES

Syncom or Memorex

B-1/4"" diskettes. « . .« o v w0 s . ... 10for 82750
Mini-Flex diskette file case
holds 50 —5-1/4"" diskettes . . . . .. .. ......... $24.85

3239 Linda Drive

Call for prices on Zenith and Super Brain Computers and whatever else you need.

EASTERN HOUSE SOFTWARE PHONE ORDERS

Winston-Salem, N.C. 27106 U.S.A. (919) 748-8446

(Please add sufficient Funds for Postage.)

(919) 924-2889
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COMPUTE!
Back Issue
Collection

Our back issues, normally $3.00 each
(including shipping and handling) are a
valuable addition to your library.

To celebrate our second birthday,
we're offering the following special to
COMPUTE! readers.

COMPUTE!s
Birthday Special

JANUARY-JULY, 1981
ALL SEVEN ISSUES $15.00, AND
WE'LL PAY SHIPPING

Credit Card Orders Only
Call TOLL FREE 800-345-8112
IN PA CALL 800-662-2444

Please allow three weeks for delivery. Offer
expires December 15, 1981. Offer good for these
seven issues only and may not be prorated for
partial orders. Orders accepted subject to
availability. You must include a street address for
shipping. Offer good in Continental U.S. and
Canada only.

| CLTEL TR T PR TP PP E R LR LR DL PP L PP L L L P DL Ll

Please send me the COMPUTE! BIRTHDAY SPECIAL,
January—July 1981 Issues for $15.00.

NAME

STREET ADDRESS

ciry STATE ZIP

SEND TO: COMPUTE! Birthday Special, P.O. Box 5406,
Greensboro, NC 27403, USA. Please enclose check or
money order.

TENEssssEIEGSSSESNSSSEESEE uEws L L

i’ﬁ"ﬁﬁa uctionTo
Binary Numbers

Charles Brannon
Greensboro, NC

To use machine language, or even to be truly com-
puter literate, requires an understanding of binary
numbers. The reason is simplicity — a computer
can only understand two states, whether itis +5 or
-5 volts, yes or no, or on or off. These simple rela-
tionships are expressed in a computer’s world as
merely a one or a zero. Because such a number has
only two elements, one and zero, it is called binary.
Mathematically, binary numbers are called base
two numbers. We shall attempt to understand the
computer more fully in this mathematical way.
The numbers we commonly use, whether we
call them integers, counting numbers, or real
numbers, are understood to be in base ten. Some-
times base ten is called decimal from the Latin word
decem, meaning ten. We can look at any number on
a digit-by-digit basis:
5 3 2
1000 | 100 10 1

10° 10* 10’ 10°

So the number 5,327 can be expressed as 5x10°+
3x10*+ 2x10'+ 7x10°. Remember that any number
raised to the zero power is one, so that we have
5x1000 +3x100+2x10+7x1 = 5000+ 300+ 20
+ 7, which totals 5,327. It is simply a matter of
multiplying each digit by a power of ten. For other
number bases, only two things change — the base
itself, and the number of digits used. Let’s say we
have 4302, but in base five. It can be shown as
being equal to 4x5°+ 3x5°+ Ox5'+ 2x5° = 4x125
+ 3x25+ 0x5 + 2, which, when totaled, is equal to
581 in base ten. It can be seen that 10 (pronounced
ONE-ZERO) is equal to five. In fact, 10 is always
equal to the base itself. Therefore, 10 in base two
must be equal to two. Hey! There went our first
binary number. In base five, the only digits are
(0,1,2,3,4). The digit 5 is not present because it is
represented by 10 (remember?). When we jump all
the way down to base two, the only digits we’ll have
are zero and one. That’s just what a computer
needs. Any number can be converted to decimal in
the same way we did for that base five number.
Let’s take the binary number 1101. It can be ex-
pressed as 1x2% 4+ 1x22 + 0x2' +0x2' + 1x2° =8 + 4
+ 0+ 1=13. Because we are always multiplying by
either a zero or a one, we really only have to “sum
up” the ones to get the value. For example:

0 0 1002 B nnlan sl

128 64 32 16 8 4 2 1
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This would give us 32+8+4+ 1, or 45. Remember,
we skip the zeros. The numbers at the bottom
could be extended as far left as necessary. Just
multiply the current value by two to get the next
one.

On most micr()computer‘; the numbers have
only eight digits. Each digit is called a bit, which is
short for Binary digI'T. Eight bits lc)gethel comprise
a byte. Since numbers are stored in “little boxes”
called memory locations, the memory size of your
computer now means something. If you have a
16K computer, that means it has roughly 16,000 of
these boxes. Each box can store one byte. Since any
character (the letter “a” or the number *9”) can be
stored as a number from zero to 255 (the highest
number that can fit in eight bits), memory is often
referred to as “characters” of storage. Therefore,
if your computer can display 25 lines of 40 charac-
ters for a total of 1000 characters, it would take
1000 bytes to store one screen of information.

You should now be able to convert binary
numbers to decimal. Now we’'ll work on going the
other way. Basically, the trick is to break the number
down into the powers of two. 61 probably has a 32
in it, but not 64 or 128. If it also has 16, then we
have 32 + 16 =48. Subtracting 48 from 61 gives us

13. Of the last possibilities (8,4,2,1), we choose
8+4+ 1=13. Therefore, we can now total
32+16+8+4+1toget61. Now we “fill in” the
bits to form the binary number.

BITS 0 0 1 ) L L el |

POWERSOFTWO 128 64 32 16 8 4 2 1
We put a one above the powers of two we used,
and a zero above the rest. So now we know that
61,,=00111101,.

The previously mentioned method will give
you a feeling for how binary numbers work, but it
is sometimes easier to use the “division method” to
convert a decimal number to binary.

The Division Method
Number Remainder
1. Writedown your number. 37
2. Divideitbytwo. 18
3. Write down the remainder. 1
4, Continue... 9 0
4 1
2 0
5. When you get to one, two 1 0
can go into one zero times,
with a remainder of one. 0 1

6. Read the remainders from the bottom up. We have: 100101
7. You can check the number:
[ P O (SR R S | RS |
128 64 32 16 8 4 2
32+4+1=37.

This method takes the gue k;'-;ing out of conversion.
However, the easiest way of all is to use your com-
puter o do the conversion. A short program is
included at the end of this ar ll(lL which will convert

a decimal number to binary. Because it is written to
run on any BASIC-speaking computer, you may
want to modify it and add any special features
unique to your computer.

To reinforce your knowledge, I strongly sug-
gest that you do the exercises included at the end
of this article. (Without your computer!) Next
month, we'll get into working with these binary
numbers — adding and subtracting them.
Exercises

1. Convert to decimal:

a) 10101 b) 110011

c) 0111100 d) 11111111
2. Convert to binary

a) 52 b) 234

c) 66 d) 15

3. Extend the chart to 16 bits:

______ — 128 64 32 16 8 4 2 1

19 REM TO CONVERT A DECIMAL NUMBER
119 REM TO BINARY

129 REM

139 PRINT "ENTER THE DECIMAL NUMBER:"
14p INPUT D

15¢ FOR I=7 TO § STEP -1

160 P=2%I

179 IF INT(D/P)=1 THEN PRINT "1";
180 PRINT "g";

199 NEXT I

2pf PRINT

21¢ END (o}

: D=D-P: GOTO 199

TELECOMMUNICATIONS
PACKAGE FOR THE

APPLE II" FOR
UNDER $300!

Package
includes
MICROCONNECTION™

with autodial/autoanswer module,
stand-alone serial communica-
tions card with serial printer port
and a terminal program. For more
information, write or phone:

the microperipheral corporation

2643A - 151st PI. N.E.
Redmond, WA 98052 m
(206) 881-7544 e
VISA




November, 1981. Issue 18

COMPUTE! n

Editor’s Note: In February of this year we ran the following
Reader’s Feedback plea:

I am a high school science teacher. I am a
novice Apple Computer programmer. I would
appreciate COMPUTE! articles designed to
enhance the programming ability of novice
Apple programmers... In-depth articles of
Apple POKEing, PEEKing, and CALLS would
be very helpful....
In response, we recetved the following from Gary who
Kathleen and I had the pleasure of meeting at this year’s
West Coast Computer Faire. Gary, 11, gave us permission
to run the response as an article. We think it’s an excellent
piece for beginners. — RCL

An Apple
Primer

Gary Lin
San Jose, CA

Having trouble with PEEK’s, POKE’s, and CALL'’s?
Here’s a rough explanation:

1. Imagine the memory of an Apple is divided up
to a bunch of boxes.

/7S AN APPLE 2

i "" D
spp

I fﬂ © E

A B e

The Apple stores numbers in those boxes. Each
box can have only one number assigned to it. Each
box has its own personal address.

55

(A 2 0
BOX BOX BOX
28 29 30

The Apple, like a mailman,
gets a number and delivers it
to the box. In this example,

To: BOX 29 Box 29 gets the number 5.

The Apple stores numbers in the boxes of its me-
mory. Okay, suppose the Apple sends a 9 to Box
A. Box A holds the number 7.

X Q

Then it putsa 9into
the 7 and throws it Box A.
away. Now Box Ais

clear.

The Apple takes out D

In reality, there are no boxes. Instead there are
addresses. Addresses, like boxes, can be assigned a
number. For example, address 2 may hold the
number 15. The Apple’s addresses are numbered
in hex, a complicated numbering scheme*. Only
the Apple understands HEX, and humans need to
know the decimal equivalent.

Don’t worry about hex, most beginners say,
“What? hex, are you kidding?”

*Base 16
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Okay, each address holds a number. If the Apple
didn’t assign a number to an address, the address
automatically holds a 0.

Suppose you type, in BASIC, “COW™:
The Apple does a
long process and
sticks “COW” into
its memory. It
converts “COW”
(or whatever you
type in) into little
numbers and as-
signs the numbers
to some address. Somewhere, in an address,
is “COW.”

Well, you can do it a different way!

The Secret

cowv O

Introducing the
amazingly, one and
only,

@RE!

Okay, POKE is a command that tells the computer
to stick a number into an address.

Let’s type in POKE
135,6. Here's what
the computer does: It
converts 6 into hex
and runs over to the
address. Then 6 is
placed in.

POKE 135,6 O

POKE A, B

A is the address (decimal) where you're going to
stick a number. B is the number. Try it yourself!

You tell me. What do I do with some number
in some address. Here’s the next biggie:

BEERN

Suppose ten is stored someplace, maybe address A.
We want to know what is in address A. So we type
“PEEK (100)” (100 is the ad-
dress for A). The computer
figures out what 100 is in hex
and goes to that address and
picks out the number stored
there.

It runs back and converts the number to decimal.
To show what i1s at 100, we PRINT PEEK (100)
and it'll print it.

PRINT PEEK (A)

/

need to show
the number at
address.

A is the address where you want to know what's
there.

You can assign to a
variable (another
address, actually) the
number which is at
location 22 (decimal).

PRINT PEEK (22)
>§= PEEK (22)

PRINT X
6

The last, but not least: @AL[L, g

No, the Apple doesn’t

call them, but /

B
=T
CoNTROL [FE2 5
A
C

it goes to an ad-
(h'CSS, where s50me-
thing lies, (usually

a program) and

starts RUNning itself.




A BRIGHT NEW STAR FROM

RO

NEW ROM BOARD FOR THE APPLE I1*
$125.00 WITH UTILITY ROM.

With Andromeda’s new ROM Board, you can plug many Now with One Year Warranty.
useful utility programs into your Apple Il. Because ROM
memory never forgets, you can access these utilities
Instantly without having to load them from disk.

The ROM Board comes with the utility ROM, which
gives you five powerful options to apply to your
Applesoft™ programs. With the Utlity ROM, you can do OM
automatic ine numbering, contral a program list with a
page mode, restore a crashed Applesoft* program in
memory, alphabetize a disk catalogue and create a disk INCORPORATED
without DOS, giving you an exlr. 18Kum, our disk. Any of P.O. Box 19144
Soft Control Systems’ other ROMS can be used. such as Greensboro, NC. 27410
the Dual DOS in ROM, and Your'ple ROM 919 852-1482

You can install 2K PROMS, 4K PROMS, or even 2K Distributed F

RAM chips in each of the two memory i mrmues e

Lir\:iwr:?:\,a:'n 'R’: -.[Mt \:’vln.; ( ‘1[:4 srs ) J|\~ (K.I ;E\*\\S’\ji L\(:) g compPuTER | P.O. Box 696
-7‘<'v<'iu'= PROM Programs yoursel f. or Jm‘l'r ve an extra € L=l s Amherst, NH. 03031
5 : g ‘ i e SERVICES: | 403 673-7375

ZK RAM for your machine - Lan ;u ige programs. Two
2732 PROMS allow a total of 8K of memory on the Board

Don't forget the Andromeda 16K RAM
Expansion Board $§195.00

1 Apple irk
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You say, “that’s nice, but what’s so big about it?”

The Blg irick

PEEKs, POKEs, and CALLs

Certain addresses in the Apple do nice things,
depending on what's stored there.

Like POKE 50,127 (Type itin!)

The computer sees 127 is in location 50 and
the built-in command tells it to do something,.
What it does depends on the value stored. Try
POKE 50,63 and POKE 50,255. You see, address
50 tells the computer to do something. PEEK does
the same, but PEEK doesn't stick a value in — it
just activates whatever is at that location.

Like PEEK (-16336)
(Listen carefully!)

CLICR

S

CALLs also do stuff like CALL -936 clears the
screen. CALL -151 enters Monitor. There are
hundreds of POKEs, PEEKs, and CALLs that do
special things. That's why people love them.

To find out more, look in these books:

ln{@er and
Basic
Tutorigl

I hope this helps you understand it better, although
i's not much of a primer. If you have any questions
write me:

Gary Lin

1598 Lock Lomond

San Jose, CA 95129 (@)

Page Flipper:

Five Hires And
Four Lores Pages For

The Apple

Richard Cornelius
Department of Chemistry
Wichita State University

Five high resolution pages? Four pages of text or
low resolution? The facility to copy, overlay or
xcopy from one page to another? Yes, all of these
and more are available on the (48K) Apple II Plus,
and here is the program, PAGE FLIPPER, which
demonstrates their use.

Simple arithmetic tells us that space is available
on the 48K Apple for more than two high resolution
pages. Each hires page occupies 8K (8192 bytes) of
memory. Let’s digress for a moment to see why
that much space is required. The resolution on the
Apple is 280 dots across by 192 dots high, which
means that the Apple must store information
regarding 53760 dots. Each dot is controlled by
one bit, so we need 53760 + 8 =6720 bytes to record
all of the on/off information for all of the dots on
the screen. In addition, we need to record infor-
mation about the color of the dot.

On the Apple screen, the colors in a horizontal
series of seven dots are controlled by a single color
control bit. If the color bit is off, then the colors in
the seven dots can be any of those given by
HCOLOR values of 0 to 3, depending upon the
locations of the dots. When HCOLORs 4 to 7 are
selected, the color bit is on. The on/off control bits
for the seven dots plus the color bit make up one
byte. Since each byte controls only seven dots, we
need 53760 +7=7680 bytes. Some space in the 8K
reserved for each page is not used, but there is
simply no way to store all of the necessary informa-
tion in, say, 6K. Even the space on each hires page
that is not used to store graphics information cannot
readily be used for other purposes because it is
fragmented. After every set of 120 bytes that is
used for information storage, there follows a set of
eight bytes that is not used. Thus 512 bytes of
unused space on each high resolution memory
page is divided into 64 pieces of eight bytes each.

If we use 8K of memory to store the informa-
tion on a single hires page, then an Apple with 48K
could store enough information for six pages.
Since we need to leave some room for a program,
we must limit ourselves to five pages. Hires page
one is located beginning at 8K and continuing up
to 16K, and hires page two occupies memory from
16K to 24K. These two pages are the ones that are
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readily accessible through the Applesoft commands
HGR and HGR2. Pages three, four, and five can
be defined to begin at 24, 32, and 40K.

The area in memory to which the HPLOT and
DRAW commands write is controlled by a POKE
to position 230. POKEing a 32 specifies page one,
64 says page two, and 96, 128, and 160 are used to
direct writing to pages three, four, and five. To see
that this works, first scroll to the bottom of the
Apple screen and then enter the HGR command.
Now tell the computer HCOLOR =1 and HPLOT
0,0 to 279, 191 to put a line on the screen. Next
POKE 230,64 to direct plotting to hires page two
set HCOLOR=2 and PLOT 279,0 to 0,191. No
line appears on the screen because you are viewing
page one and the plotting appear ed on page two.

If you POKE —16299,0 you will switch the Apple to
(llbpld) page two and presto, you see the second
line that you plotted.

The Flipper
Unfortunately, we cannot so simply switch to see
the other hires pages. Instead we must actually
move the information on these pages down to page
one or two so that it can be displayed. To accomplish
this, we use a short machine language program for
speed. This machine language routine is given in
Program 1. You don’t need to understand any
machine language in order to use this little program
because it is entered into memory by POKE state-
ments in PAGE FLIPPER, it is executed by a CALL
768, and its function is controlled by POKE state-
ments. Depending upon the POKEd values the
routine can a) erase a page, b) copy information
from one page to another, discarding the informa-
tion originally on the destination page, c) overlay a
page onto a different one so that the images from
the two pages are superimposed, or d) “xcopy” the
contents of one page onto another. “Xcopy” is
most easily described as being analogous to the
XDRAW routine which handles shapes in Apple-
soft. If you XDRAW ashape on top of some existing
image, you get a composite of both the first image
and the shape. If you XDRAW again, the shape
disappears and you are left with onl\ the ongmal
image. In PAGE FLIPPER, if you “xcopy” the
contents of one page onto another and then xcopy
it again, you are left with the original image also.
For Lhuse interested in the machine language,
“xcopy” uses an exclusive or (EOR) while overlay
uses an inclusive or (ORA).

PAGE FLIPPER can also manipulate the pages
of memory which store text or low resolution (lores)
graphics. Just as the Apple has two hires pages, it
also has two text/lores pages which begin at 1K and
2K. Much less information is required to store the
letters that appear on the screen than is needed to
store a screenful of hires graphics, so each text/hires
page occupies only 1K of memory. Since the text
screen offers 40 characters across and 24 down,

there are 960 “boxes” where characters can be
displayed. The contents of each little box is con-
trolled by one byte of memory, so 960 bytes are all
that is needed.

As is the case for the hires screens, the unused
memory within the 1K allocated for a text/lores
page is fragmented into many 8-byte pieces. The
image on the lores screen corresponds to the same
information as the text screen, but the image dis-
played is different when the Apple is in lores mode.
Each byte which specifies a character on the text
screen determines the colors (COLOR 0 to 15) of
two blocks on the lores screen which occupy the
same screen location as the corresponding charac-
ter. Four bits (a nibble) determine the color of the
upper block, and four bits determine the color of
the lower block. In PAGE FLIPPER page three of
text/lores is at 3K and page four is at 4K. Page four
is used only to save the instructions. A schematic
map of memory usage in the program is given in
Figure 1. When the machine language routine is
used to move any of the text/lores pages, it has less
to move than when it operates on any of the hires
pages, so another POKE statement is used to specify
the size of the page that is being moved.

In addition to the POKEs used to adapt the
machine language routine to different purposes,
POKE statements are also used to control the dis-
play mode of the Apple. These POKEs are outlined
in the Apple manuals. All of the POKE positions
used in PAGE FLIPPER are listed in Table 1.

Easily Moved Pages

Now that the memory layout and details have been
explained, let’s look at the PAGE FLIPPER pro-
gram itself. The first thing to notice is that the
program is divided into two parts. The initial part
completes a few tasks and then loads the second
part. This division is necessary for two reasons.
One reason is that the division leaves that part of
the program which does most of the work (the
second part) small enough that room is left for
three pages of text/lores memory plus a fourth
page for the directions. The other, more critical,
reason is that the first program POKEs certain
values into the correct positions so that the second
program loads above text/lores page four. Normally
an Applesoft program loads starting at 2K, but we
want to be able to copy images into that area without
overwriting our program.

The first executable statements in the initial
part of the program POKE into memory the ma-
chine language transfer routine so that it will be
there when it is needed. Beginning in line 2000,
the instructions are printed, but they are printed
on text page one while hires graphics page two is
displayed so the user doesn’t see them yet. In line
2190, these instructions are moved into the memory
area for hires page one for safekeeping while the
second half of the program is loaded later. After
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Table 1. POKE Positions and Functions

Valuesto

Positions be POKEd Function

103,104 1,20 sets spot for beginning of pro-

gram to above text/lores page 4

230 32,64,96,128, or makes HPLOT write on hires
160 pagel,2,3,4,0r5

768 to 804 values in state- puts machine language transfer
ment number 1040 routine into memory

773 32 x hires page determines page from which
no.or4x lores image will be taken
page no.

781 32 x hires page determines page to which
no.or4x lores image will be written
page no.

785 32forhires,4for  setssize of pagetobe
text/lores transferred

790,791 169,0 erase page [LDA #$00]
177,6 copy a page [LDA ($06),Y]
17,8 overlay [ORA ($08),Y]
81,8 xcopy [EOR ($08),Y]

5120,5121,5122 0,0,0 allows execution of program

loaded above text/lores page 4

-16297 0 display hiresif in graphics
mode

-16298 0 display lores ifin graphics
mode

-16299 0 display page 1 (hires or text/
lores)

-16300 0 display page 2 (hires or text/
lores)

-16301 0 mix text and graphicsifin
graphics mode

-16302 0 full screen graphicsifin
graphics mode

-16303 0 text mode

-16304 0 graphics mode

Figure 1. Schematic RAM Memory Map

48K
72
Hires page 5 o '
pag %
40K
Hires page 4
32K
Hires page 3
24K
Hires page 2 [
16K
Hires page 1
8K
Program PAGE FLIPPER
5K
4K Text/lores page 4; instructions
3K Text/lores page 3
2K Text/lores page 2
1K Text/lores page 1
Reserved by computer

this information is moved, text page one is cleared
and the introductory screen image is prmted The
next to last action in the initial part is moving the
pointers which specify where Applesoft programs
begin so that when the last statement runs the
second part of the program, it will load above text/
lores page four.

For convenience in reference, the statements
in the second part of the program are numbered
higher than those in the first part, but this num-
bering scheme is not required for its operation. As
part of the initialization routine, HIMEM is set to
8192 in order to prevent string variables from
being written onto one of the hires pages. The
commands IN#0 and PR#0 disconnect DOS so
that DOS can be erased by using the machine lan-
guage transfer routine. Until DOS is disabled hires
pages four and five cannot be used. The remainder
of the initialization routine plots random lines on
the hires pages two through five in different colors,
copies the instructions from hires page one to text
page one, and then clears and plots random lines

on hires page one.

When the program reaches the input routines,
we can see the power of being able to readily move
pages in memory. The directions that are displayed
on the screen are given in Figure 3 except that the
inverse characters on the screen are represented
only by underlines in the figure. All of the input is
controlled by GET statements so that the user
never needs to hit return. At any time, an I will
move the instructions to text page one and (lispluy
them. A “T" puts the displuv into text mode, “L”
gives lores graphics, and an “H” ch: anges to hn es
graphics. The commands “M” and “F” specify
mixed and full screen graphics. “Q" is used to quit
the program. The “Q” reboots DOS which was
cleared to make room for hires pages four and
five. The command “D” followed by a one or two
shows page one or two which may be text, lores, or
hires rlcpcnqu on which keys have been pressed
previously. An “E” followed h\ a number can erase
any one of the hues pages 1-5 or text/lores pages 1-
3 (lcpcndmg upon the current mode of display
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Figure 2. Xcopying with Page Flipper
A) Random lines on page 2.
B) Page 3 xcopied onto page 2.

C) Page 3 xcopied onto page 2 again.

A)

B)

Figure 3. Instruction Page

Options: Instructions

TEXT, LOW — OR HIGH-RES GRAPHICS

MIXED OR FULL SCREEN GRAPHICS

QUIT AND REBOOT
The following commands must be followed by one or
two page numbers (represented by X and Y). Accessible
pages are Hires 1-5 (1-2 for display) and Text/Lores 1-3
(1-2 for display).

DISPLAY X

ERASE X

COPY X ONTO Y

XCOPY X ONTO Y

OVERLAY X ONTO Y

i

The “Everything” I/O Board
for the Apple II & II+

OMNI is a multi-function input/output board for the Apple Il or
I+ computer. It provides, on a single board, most of the “missing”
features needed to make the Apple a complete computer. With

OMNI your Apple can have: o216 1/0 with handshaking

« R$232 Level serial I/O (software
driven)

+ 24 Hr. Real Time Clock with Alarm

- 2K EPROM with graphics, I/O
driver, and screen editor firmware

- 256 Byte PROM supervisory
firmware

- Six 2K PROM/EPROM expansion
sockets spftware selectable (one
socket used for Eclectic firmware,
5 available for user)

INPUT:

- Generate full ASCII character set
from keyboard

+ Optional shift key detection

- User-definable “soft” keys with
screen legends

+ Integrated text line editor full
cursor movement, insertion/
deletion modes

+ Key legend stickers included

- Demonstration Diskette with pro-
gramming examples and a Soft
Character Editor

OUTPUT:

« Full 96 character ASCII display

+ Concurrent 64 user-definable
“soft” characters

+ Optional character overstrike and
EOR on background

+ Optional double-width color
characters

- Character rotation in 90° steps

Never before have so many functions been available on a singie board.

OMNI was designed with one major goal in mind, flexibility. The
OMNII system consists of some extremely simple but very sophisticated
hardware, a large amount of powerful firmware (programs
permanently residing in Read Only Memory chips), and an equally
extensive amount of software (programs residing on diskette that
are loaded into RAM as needed). In addition, OMNI comes with
extensive documentation.

=[]
DRFPUK L @
To order TOLL FREE: 1-800- 527-3135

or Order by Mail Below

Eclectic Systems Corporation, P.O. Box 1166, Addison, TX 75001

Here's my order for OMNI at $268 plus $3 for shipping and handling
(UPS surface, unless specified), $5 overseas.

0O My check is enclosed.
O Please charge my VISA _ Mastercard
Account # Expires

Name

Address

City/State Zip

Signature




78 COMPUTE! November, 1981. Issue 18

(hires or text/lores). The commands “C”, “X”, and lishment will come when you make use of the con-
“O" each need to be followed by two numbers. The cepts pulled together here and put them in your
first number gives the source page and the second own programs to improve them. Imagine the
number the destination page for the transfer enhanced graphics capabilities that you will have
routine. with five hires pages. Get to work!

As an example of what PAGE FLIPPER can
demonstrate, press the following sequence of let-
ters, observing what (if anything) happens after
eachentry; L, H, D, 2,X, 3,2, X, 3, 2. This sequence Location Value Operation
changes the display first to lores page one, then the

Program 1: Machine Language Transfer Routine

white random lines of hires page one, and then to h:1;’L.':"_ ?3 IL:“.“ ,I:L”j #5909
the green random lines of hires page two (Figure t‘::?;: 'fe',‘_' G STH 5?’,‘:
3a). The X command xcopies the violet lines of Li'.:.'L'::R_ ?3 EE I;?':' ?é‘:g
hires page three onto two to give a result like in T :‘4;; e ‘I"DE #%llﬁﬁ
Figure 3b and then again xcopies three onto two. ﬁiﬁé_ 25 Fe ;TFI £HD
The result is exactly the image that was first on H3B0— rqé 26 LDa  #50@
page two. Next try to xcopy first the green lines of L—:‘iaé_ ==. E;‘ =TA w;'
page two, then the violet lines of page three, the a3id- A2 29 LD¥ #5253
orange lines of page four, and the blue lines of H312- 08 B LD:T: #$EF1
page five onto pageone: D, 1,X,2,1,X, 3, 1, X, 4, 314- BL 95 LDA ._;éé 3,
I, X, 5, 1. Now that all of these lines are on page 3216- A9 6@ LDE #3060
one, xdraw pages two through five onto page one A312- 31 a3 ST ©£335,Y
once again. Color by color, all of the lines disappear AZ1R- =t =
except the white ones that were originally on page H31B- 08 F7 EME #8314
one. Now try your hand with the lores screens in A310- EE &7 IMC  #&87
the same manner. Remember that at any time you BElF= - E5- 83 IMC #8353
can press “I” to return to the instruction page. B321- T DE:

This program by itself is fun to play with, but H322- 0a Fa EHE ¥H314
does not actually accomplish much. The accomp- B324- 58 RTs
Program 2: “Page Flipper”
183 REM «#% PABE FLIPPER #¥*
118 REM IMITIRL PRRT
129 REM BY DICK CORMELIUS
148 REM CHEMISTRY DEFT.
138 REM HICHITRA STRTE UMIU.
158 REM WICHITH, K5 E7Z88
179  REM ©3187 B833-3129
138 REM POKES USED BY THE MACHIME LAMSUASE TRAMSFER ROUTIME:
18RS REMS S deass "SRECIRIES “THESYEROMYSERGE
289 REM 22,54,365,123, OR 158 FOR HIRES PRASE 1,2,3,4, OR 35

218 REM 4,8.12, OR 18 FOR TEXT-LORES PHGE 1,2.3, OF 4
228 REM  ¥31: SPECIFIES THE "TO" PRSE ¢ SEE VALUES ABOUE >

238 REM” " #83: - SIZE OF PHBE: 4-TExTZL ORES, 8-HIRES

249 REM  ¥39: DETERMIMES C(WITH 731) THE MRATURE OF THE TRANSFER
258 REM 77=COPY, 81-XCOPY., 17-0UVERLAY., 189-EFASE

2889 REM  ¥31: ©9-ERRASE, 5-COPY., S-0UERLRY OR XCOPY

1898 REM
*+INITIALIZAT IOMN*#*

{818 REM THE MEXT THD STATEMENTS POKE IMTOD MEMORY THE MACHIME
1828 REM LANGUARGE MEMORY TRANSFER ROUTIME
1838 FOR SPOT = ¥h3 TO S8W4: RERD CODE: POKE SPOT.CODE: MEXT
1848 DATA 169.,8,133,6,169,32,133,7,169,0,133,8,169,E4,133,3,162,32,
1589,8,177,5,31,3,145,8,136,283,247,230.,7,238,3,282,208,249,936
2088 REH
**PRINT IMSTRUCTIDMS*+
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HIMEM: 21852

HOME : HiSRZ2

HOME

PRINT "OPTIONS:";

HTAB 1@: IMUERSE : PRIMT "I";: MORMAL : PRIMT "MSTRUCTIDOMS"

2866 PRINT : HTRB 1@: INUERSE : PRIMT "T";: MORMAL : PRIMT "EXT, "::

IMUERSE : PRIMT "L";: MORMAL : PRIMT "OW-— OR ";: INUERSE : PRINT

"H";: NORMAL : PRINT "IGH-RES GRAFHICZ";

ZETH PRIMT @ HTAB 18: IMUERSE : PRIMT "M":: MORMAL : PRINT "IXED DR
";: INUERSE : PRIMT "F";: NORMAL : PRIMT "IULL SCREEM GRAFHICS"

238 PRIMT : HTAB 18: IMUERSE : PRIMT "2";: MORMAL : PRINT "UIT RMD
REBCCOT™

2339 PRIMT : PRINT "THE FOLLOMWIMG COMMAMDS MUST BE FOLLOWED™

2188 PRIMT "BY ONE 0OF THO PAGE NUMBERS <REFPREZENTED

21189 PRINT "Bv % AMD Y?». ACCESSIBLE PASES ARE HIRES®

2126 PRINMT "1- -1—? FOR DISPLAY» AMD TEXT-LORES 1-32";

2138 PRIMT "'1 2 FOR DISPLRAY>.

2149  PRINT : HTHB 19: IMUERSE : PRINT "D";: NORMAL : PRINT "ISPLAY "
;¢ INUERSE : PRIMT "x": HORMAL

2158 PRIMT : HTAB 19: IHWUERSE : PRIMT "E":: MORMAL : PRINT "RASE "::

INUERSE : FRIMT "=": MORMAL
2158 PRIMT : HTAB 1@: IMWERSE : PRIMT "C":: HORMAL : PRIMT "OPY "i: IMUERS
E : PRINMT "¥";: NORMAL : PRIMT " OMTO ";: IMUERSE : FRIMT "Y": MORMAL

2173 PRIMT : HTAB 19: IMUERSE : PRIMT "X"i: MORMAL : PRIMT "COPY ";:
INVERSE : PRIMT "¥"j3;: MORMAL : PRINT " ONTO "5: INUERSE : FRINT
Yt MORMAL

2128 PRIMT : HTRB 18: IMUERSE : PRINT "O";: MORMAL : PRIMT "UERLRY "
;¢ IMUERSE : PRIMT "¥";: NORMAL : PRINMT " ONTOQ "3;: INUERSE : PRINT
Pty MORMAL

2138 POKE 773,4: POKE 721,32: POKE 735,4: POKE 798,177: POKE 731,E8: CALL

5= S S

AR AU A
P Gl O

[\x(]
[9)]
=

ra oD oo

7E8: REM MOUES PAGE 1 TO HIRES PRGE 1

IEE8 REM 1 2.0.0.2.90.0.20.2.0.0.2.0.8.0.8.¢
**PRIMT FIRST SCREEM IMASE®* Bugs in your Apple?
2818 TEWT : HOME : UTAE 2: HTRB 13: DDT
FRINT "“FAGE FLIFFER- Disco-Tech’s Disc Drive Timer program
2829 PRINT : PRIMT : PRINT "THIS PRD zaps disc drive problems!
5RAM ALLOWS THE ERSY DISPLAY OF" COReeT i
3938 PRINT “THE JARIOUS TEXT AMD e me me f we wme nw
GRAPHICS PAGES AMD" _ IIIIIIIIIIIIIIIIIIII'IIItIIIIIlI
39489 PRINT "DEMONSTRATES THE “#PLOT” Q=g ey
UFILITY." ] Analyze disc drive motor speed on a routine basis with
3858 PRINT : PRINMT "WRITTEM BY DICK an adjustable real-time speedometer. Accurate to one-
CORNELIUS tenth of one r.p.m. out of 300 r.p.m.
2968 PRINT " WICHITR STATE UMIVERSITY" ﬁgggfm“dmgmmNSﬁﬁfﬂgfijﬂxgnwd
3078 PRINT “ WICHITA, KS &72a8" ple e te o © R
2629  PRIMT : PRINT : PRINT : PRINT $2995 Architecture  Utilities
"PLERSE WRIT R FEW SECDOMDS..." ikl e mml;ynﬂ iEveing
:’5_”';“;1 UTHE =1 Also available for TRS-80 Model I.,
4938 REM
++L0AD SECOMD HALF == To order or fo‘r more ilrlﬂormation.
write or ca
4918 POKE 184,20: POKE 193,1: REM MOUES d i Sc
STARTIMG POSITIOM FOR APPLESOFT Inknmompuwr
PF‘:DE‘F:F!NE' C produc[s
4828 POKE 9129.8: PDKE 5121.4: POKE by a division of
5122,9: REM PUTS ZEROS INTO Morton Technologies, Inc.
STRRTING POSITIONE 600 B Street
4928 0 = CHR$ ©13) + CHR$ <45 P.O. Box 11129 * Santa Rosa, CA 95406

707 523 1600

4047 PRINT D$"RUN PRGE FLIPPER.FINAL
PART™ ****************
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TEER REM +++PAGE FLIPPER**+
5818 REM FINAL PHART
5928 REM IJPDATED B-r22-31

5838 REM BY DICK CORNELIUS

948  REM CHEMISTRY DEPT.
5858 REM WICHITA STRTE UNIWV.
2959 REM HICHITR, K5 857283
56876 REM (31682 6893120
F9P8  REM

¥+ INITIALIZATION**

EA1B HIMEM: 3132: REM KEEPS ALL URRIRBLES STORED BELOW HIRES PRGE 1
£020 BELL$ = CHR# (7 »:MODE$ = "T-L"

58389 IM# 9: REM THESE THO COMMANDS

6848 PR# B: REM DISCONNECT DOS

E9589 REM THE FOLLOWING STATEMENTS CLEAR THE VARIOUS PRGES

EoE@ POKE 79@.,183: POKE 791.8

E373 POKE 735.128: POKE 773,32: POKE 731.,54: CALL 7?53: REM CLEARS HIRE

S PRGES 2-5
@39 REM DOS HAS MOW BEEN ERASED
E993  REM

*+DRAHWIMG LIMES ON DIFFERENT PAGES#*#

Eigd FOR PRGE = 2 TO 5

E1189 HCOLOR= PRGE - 1: IF PASGE » 3 THEN HCOLOR= PRGE + 1

£120 GOSUB 8A@A: REM LINES PLOTTED OM HIRES PRGES 2-3 HERE

138 MEXT

E148 POKE 773,32: POKE 7381.,4: POKE 735,4: POKE v38,177: POKE 791.,5: CALL
7E8: REM MOUES IMSTRUCTIOHS OMTO PAGE 1

4 POKE 731,18: CRLL 763: REM MOVES IMSTRUCTIONS ONTD PAGE 4

@ POKE 781,32: POKE 785,32: POKE 798.,169: POKE 791,8: CALL v68: REM
CLEARS HIRES PHEL

€179 PASE = 1: HCOLOR= 3: 505SUB 39¥9@: REM LINES PLOTTED ON HIRES PRSE 1

rapd  REM

#*INPUT ROUTINES#*#

r818  GET GF

828 IF 6% = "I" THEN PRINT BELL$;: GOSUB 7988

7836 IF G$ = “T" THEN PRINT BELL#$;: FOKE - 163083,8:MODE$ = "T-L"

48 IF G$ = “L" THEN PRINT BELL$5: POKE - 16298,8: POKE - 163064.,0:
MOOE$® = "T-L"

va58 IF G$ = "H" THEM PRINT BELL$s;: POKE - 16297,89: POKE - 15364.,8:
MODE® = "H"

raeEd  IF G# "M" THEM. PRIMT BELL$;: POKE - 153081.8

787a  IF G$ = "F" THEN PRINT BELL#:;: POKE - 18302,

""" THEN 99006

“0" THEN PRINT BELL#$:;: GOSUB 740

"E" THEN PRINT BELL$:;: 50SUB 7508

"C" OR G$ = "X" OR G$ = "0" THEM PRINT BELL%;: SOSUB 7E4

=
[uy]
0
=
-
Tn
Q)
*
L A L A [

5}
7126 GOTO 7818
7408 FEM
*+DISPLAY+*#*

7410 GET G#¥

r42 IF G¢ = "1" THEN POKE - 163680,8: PRINT BELL#%:;: RETURN
7438 IF G$ "2 THEN = POKE - 182899,8: PRINT BELl $5: RETLRN
744 POP : GOTO VB30

7566 FREM
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7510

7928 POKE 781,PLOC
7538 POKE 790,169:POKE 7

7048
08

**COPY., XCOPY, OR OUERLAY¥*

#*ERASE**
GOSUB 7g@8

SIZE = 32

IF MODE$ = “T-L"

SIZE = 4

=
DIGITAL STORAGE OSCILLOSCOPE INTERFACES

Combine an Apple Il or
5100 based computer
system with our interface
circuitboards to createa
digital storage oscillo-
scope at a fraction of the
cost of other storage
scopes

The S100 interface pro-

?58@ PGKE ?BSJSIEE vides an additional 1024
a7 CHLL V&8 bytes of buffermemoryin
75868 RETURM place of the PROM. The
- ; ; TIOT0 user must supply the
f=tals REM ,aggl graphics display and
- &£ = COMHAND « driving software. Price of
7re1a SIZE = 32 thesingle board is $495.
TBZ8 IC'F_‘HCIDE:F = “T~L" APPLESCOPE Tnle_.‘:‘:COi?ED'HiVEFhsakn
SIZE Interface for the Apple || Computer BAYANCERAINE B RREE

7638 POKE 785.SIZE A kP

The APPLESCOPE system combines two high speed analog

system. It provides ex-

?843 F]l = 1?? RE = b to digital converters and a digital control board with the high panded waveform man-
7858 IF G = "X" THEM Al = resolution graphics capabilities of the Apple || computer to ipulation and digital
ei:q2 = = creale a digital storage oscilloscope. Signal trace parameters signal conditioning. The
- . = “'_ i . are entered through the keyboard lo operational software SCOPEDRIVER is avail-
! bBE’ IF 5% = L THEH Al = provided in PROM on the DI control board ableon 5'%" floppydisks
ViRA2 = 8 for $49
767G G'E}“ cLIE 70;_‘":1 e DC 1o 3.5 Mhz sample rate with 1024 byte buffer memory 2
. et ® Pretrigger Viewing up to 1020 Samples Far=firthier it ti
7B8A PIOKE 772,PLOC e Programmable Scale Select g;talj:rr' CRNIoNPation
7694 GOSUBR 7804 ° gommuouDs ar‘ldcfmgle ‘STweep Modes ;C 5 At i
- - - ® Single or Dua annel Trace ectronics Inc.
_;%?g ggig '?gé ’EIIDL' e Grealer that or less than trigger threshold detection 7265 Tuolumne Street
S
Ly S Price for the two board Applescope system $595 (’(;"‘_E:I"",_C’c'~ BaLT
r728  POKE v91.R2 (805) 968-6614

*Dealer Inquiries Invited

7738 CHLL 7eg

rr48  RETURM

786G REM
#+PAGE SELECTOR**

7818 GET G¥$
7320 PAGE = HSC (G$» - 48
7836 MAX = S5:MULT = &
7348 IF MODE$ = "“T" OR MODE# = "T-L" THEN MAX = 3:MULT = 4
7856 IF PAGE < 1 OR PAGE » MAX THEN PCOP : POP : GOTO 7@3@
7868 PLOC = PAGE # MULT: REM PLOC IS PRGE LOCATION
7378 PRINT BELL#;: RETURM
7988 REM
#*GET INSTRUCTIONS#**

7918 MODESE = "TAL"
7328 POKE 773,16: POKE 781,4: POKE 785.4: POKE 79@,177: POKE 791.,6: CALL
FL=:
7938 POKE - 16383.,8: POKE - 16300.0
7948 RETURH
=088 REM
#+PLOT RANDOM LINES**

8918 POKE 238.PAGE * 32
@20 HPLOT 280 * RND (12,192 # RHND (1)
ge3a FOR LINE =1 TO 15
=848 X = 288 # RND (1>¥Y =
2858 HPLOT TO =.Y%
2068 HNEXT
8876 RETURN
3908 REM

*+REBOOT+**

981@ PR# 6

192 # RND. €10
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Atari Data
Management/
Database

Sysiem

An Atari Database
With Application
Generation Features

[Ronald Marcuse
Freehold, NJ

My initial excursion into the world of microcompu-
ters began several months ago, timed to coincide
with the arrival of the carton containing my Atari
800. It took perhaps a month for my data processing
(meaning file processing) backgr ound to emer ge
from the myraid of games that I was coding and
playing on the Atari, but this was inevitable. Don’t
misunderstand me, the games are fun, but I per-
sonally wanted more from the computer than just
zapping Zylon Raiders or hitting a quarter-inch
baseball across a 25 inch screen.

Luckily, a second carton arrived during this
transition period — the 810 Disk Drive, complete
with enough blank disks to store anything that my
imagination conjured up. The cassette recorder,
which had satisfied the storage needs of my embry-
onic stage, was too limited in I/0 abilities for a
confirmed file-processor.

In the ensuing month, information processing
systems materialized in all shapes and sizes, covering
such important data as telephone/addresses, ap-
pointments, and the “Star Wars” figure collection
of my offspring (which turned out to be the largest
of my numerous files)! When I saw myself coding a
catalog system to keep track of all the other catalog/
information systems, I vowed to find a better way.

This leads us to the subject of the article — an
Atari Data Management/Database system. There is
a great deal of similarity between different systems

that are designed to track different data; in fact,
the similarities usually far outweigh the differences.
The variance in file/record attributes does not
require a markedly different approach in getting
to and from the storage medium. If one were to
store these file/record attributes in, say, a Data
Dictionary, one could use the Dictionary to supply
the parameters to drive generalized file/screen/
printer 10 routines. One need only specify the
attributes to generate the application. An informa-
tion system needed to track paper clips could be
implemented in minutes. That, in a nutshell, is the
concept.

Converting To Microsoft BASIC

Before we get into a discussion of the software
itself, a word about converting this program to the
“other” forms of BASIC (e.g. MICROSOFT). Atari
Basic has an intrinsic weakness in its handling of
string variables as compared to Microsoft and
others of that ilk. The inability to dimension a
string array as well as the lack of the concatenation
flexibility of LEFT$, MID$, and RIGHTS has, if
anything, caused additional complexity in the
software. Sub-stringing on the Atari is of the form
A$(B,C) where B and C are the starting and ending
points of the stated (and DIMensioned) string A$.
There are also numerous GOSUB NNNN +I's in
the programming to allow retrieval of a particular
string where A$(I) would have been much simpler.

The selection of file names would depend on
the environment at which the conversion 1s aimed.
Atart’s requirement is of the form “Dn:FILE-
NAME.EXT” where n is the drive number (1-4),
FILENAME is a maximum of eight characters and
the optional EXTender is limited to three. Within
this particular effort, the Database files are generi-
cally formed as “D:filename.DB”. The DOS func-
tions represented by the various X1O commands
are reproduced in Table 3. The Atari's TRAP
statements are a mechanism to redirect program
control during an error that would otherwise cause
an abnormal termination.

The discussion of the Data Management/
Database software can best be handled by neatly
dividing it up into its three main functions: 1. Data
Dictionary; 2. File Management; and 3. Soft Utility.
You flowc lmt ters out there may find the diagram
in Figure 1 interesting. A primary option menu,
located in lines 100-220 of the program listing,
controls the flow into and out of the three main
functions. Note that the sort utility is not a resident



IF YOU OWN ATARI

TAKE A CLOSER LOOK.

Introducing CYBERSOFT™ custom ATARI® programs. The Grand Masters of programming at a mail order price.

Now that vou own ATARI®, the finest, most versatile, most
powerful home computer on the market, you should have the
software to make yvour ATARI sit up and really function.

We have the “best of the best”™ programs from the Grand
Masters of micro-computer software: Automated Simulations,
Crvstal, Swifty Software, Adventure International, Datasoft,
Personal Software, and Dynacomp. All sold by mail. And, with the
CYBERSOFT ironclad guarantee®.

Space Chase (Swifty Software) 16K Nifty eve-hand
coordination tests. .. If vou clear one galaxy of “planets™ and avoid
destruction at the hands of an alien stlip vou are rewarded by an
attack by two aliens and then three. Game keeps score and -~
displays high score. Colorful graphics and good playing.

Cassefte 514.95 ]

Fastgammon™ (Quality Software) 8K The best of the
computer backgammon games. You can repeat games with the
same dice rolls'to try different strategies. You roll dice or let
computer roll for you. This machine language program challenges
experienced and beginners alike.

Star Trek 3.5 (Adventure International) 24K Lots of color,
lots of action as you hyperwarp through tha'(‘nndr;n]ts
in your search for Klingons. ’I'Plis_pmgmm will satisfy the
“trekkie” in us all. Cassette $14.95 H

Text Wizard™ (Datasoft) 32K ATARI owners have waited a
long time for a high ql{mlit\: full blown word processor. Text
Wizard was well worth the wait. This easy-to-use and com-
paratively inexpensive program has received raves from user
groups across the country. This program fully utilizes the unique
ATARI kevboard and ease of cursor movement. Justifies right, left
and centér. Pagination. Word search and substitute. Diskefte and
ATARI 825, Céntronics 737 or Epson MX-80 printer. $99.95

Adventureland (Adventure }nternariorml) 24K Designed for
the novice at adventuring and a great way to get hooked on the
world of adventure. As you make your way through an enchanted
world you will encounter wild animals, spell-ridden critters and
more. Your task is to avoid the perils as you try to collect the 13 lost
treasures. Cassette $14.95 :

Mission Impossible (Adventure International) 24K Another
adventure from the great Scott Adams.

Underutilizes ATART® graphics but
laying quality more than makes up.
assette $19.95

Invasion Orion™ (Automated

Simulations) 32K You are the fleet

commander pitted against the Klaatu

somewhere in space. You play the
leading role in a number of carefully
crafted scenarios. This game takes more
skill than luck in order to be successful.

The documentation is superb. Create

vour own senarios. Excellent graphics,

good sound. Cassette $24.95

" Rescue at Rigel (Automated

Simulations) 32K Ten people from the

Orion colony at Ultima Thule (including

vour favorite female) have been

captured. Your mother ship must leave
in ](il] minutes. As “Sudden” Smith, vou

must find and release them, but it won't
be easy in the maze of corridors, rooms

and levels. Oh, by the way, the place is a

crawling with bad guvs. Cassefte $29.95

Sands of Mars Crystal) 40K This is

Include

5 Copy
03 1

5,

*CYBERSOFT Ironclad Guarantee.
We fully guarantee the software we sell. If
for any reason, you are not satisfied with
your purchase, return the program within
30 days in its original packaging. We'll
refund your money, no questions asked.
Our order system is as accurate and fast as
our software. Just dial

1-800-247-2000 EXT. 505

(In Iowa 1-800-362-2133, extension 505).
Or, vou can write to CYBERSOFT at PO. Box
505 Bellevue, Washington 98009. VISA and
MasterCard gladly accepted.

$2.00 handling charge per order.
Washington residents add 5.4% sales tax.

ght 1981 Cvbersoft Inc.,
2nd Place N.E. Bellevue, WA 98005
*Atari is a registered trademark of ATARI Inc.

Beginning “Good morning, your
mission 1s..." vour task is to save
a nuclear reactor from destruction.
No magic help in this one. Addiction
is possible. Cassette $14.95

Bridge 2.0 (Dynacomp) 24K Now
vou can practice vour bridge at home_
before you have to embarrass vourself at
the neighbors. Bridge 2.0 bids (Goren)
and plays both contract and duplicate
bridge. It even doubles if vou get carried
away with vour bidding. No graphics,
but clearly arranged format makes
playing easy. Cassette $17.95

Visicale™ (Personal Software) 32K
If vou use your ATARI for anv business
purpose or for your personal finances,
vou will want Visicalc. It probably sold
more computers than any program
other than Star Raiders. Visicalc creates
a very large accountants ledger pad
upon which vou write with vour ATARL.
The fundamental differencé is, if vou
change any figure(s) the balance of the

206-382-7366

the one gamesters are all talking about.
A two diskette game, with diskette

one putting vou in command of the
“Starship Hérman”. You must stock her,
select her crew, command the launch
and negotiate vour way through the
hazards of thé Universe. Diskette two
holds your adventures on the Sands of
Mars. The game is saveable. Two
Diskettes $39.95

figures are automatically adjusted.
Extensive documentation outlines the
full features of this fantastic business
tool. Diskette $199.95

Nominoes Jigsaw (Dyvnacomp) 24K
A 60 piece jigsaw puzzle vou complete
on vour screen. Three levels of difticulty
to confound vou. Scoring is a function
of how many tries and how difficult
the puzzle. Cassette $17.95
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module and is called in by executing a RUN
“D:DMSSORT?” statement. This was done pur-
posely to allow the package to run on an Atari
configured with 24K RAM and a single disk drive.
Those lucky (or rich?) enough to own 32K + can
easily incorporate the sort into the main program
by following the procedures at the end of the article.
Generally speaking, the File Management routines
occupy lines 500-4600 while the Data Dictionary
runs from 6000-9320, though several subroutines
are shared by both.

The Dictionary

The Data Dictionary function, as the front-seat
driver of the entire vehicle, deserves clarification
first. Its primary function is to create and monitor
the individual dictionary records containing the
attributes of the database on that particular disk.
Within this scheme, the ADD logic resides in lines
8000-8630, the INDEX in 6500-6600, the IN-
QUIRY or LIST in 7000-7080, and the DELETE
from 7500-7640. Subroutines shared by one or
more of these modules are: PAUSE 6300; CREATE
FILESPEC 6310-6320; PRINT DIC RECORD
8750-8870; LOAD VARIABLES FROM DIC
RECORD 9000-9050; and READ DIC RECORD
9200-9320. Additionally, located from 9801-9846
are short subroutines of the variety GOSUB
NNNN +1I utilized in moving headers and data
elements to and from larger strings. The format of
the dictionary record (RECS$) and other variables
used are listed in Tables 1 and 2.

In operation, when creating a new application/
database, one would specify a title (25 char. max),
data set name (8 char. max) and the number of
data elements (6 max) within the proposed record.
A loop (lines 8110-8200) would step you through
the entering of the heading (12 char.); size (30
max); and editing requirements of each data ele-
ment. Editing criteria of N-Numeric; D-Date; and
$—Dollar may be requested. A nominal limit of six
data elements with 30 characters maximum for any
one element and a total record length of 120 bytes
has been imposed for no other reason than I hap-
pened to have liked those numbers on that day. If
the Data Dictionary has not been initialized on the
disk, you will be prompted during the add routine
for permission to create it (lines 8610-8630).

There is a conspicuous absence of any UP-
DATE functions on the data dictionary menu.
This was intentional. Changing the attributes of a
given data base after it has been created and fed
huge mounds of raw data may be detrimental to
your health. (Picture the File Manager going after
a 40 byte record that it now believes is 80 bytes
long). If anyone out there adds an update here,
please call me after the smoke clears.

The Manager
The File Management system, with its menu resid-

ing in lines (500-670), requires that the operator
first select one of the databases on that disk (lines
750-892), with an index available by entering a
single character of “I”. The selection process reads
the data dictionary file and, upon finding your
request (file name is the key), moves the dictionary
record into the applicable variables. Once loaded,
these variables control the execution of the other
File management modules. These are: ADD
RECORD (lines 1000-1200); LIST RECORD/
INQUIRY (2000-2440); UPDATE RECORD
(3000-3310). Note that typing an “E” on any func-
tion menu will return program control to the mo-
dule one step higher in the network. The variables
used in these procedures are listed in Tables 1 and 2.
There is a SEARCH procedure generated in lines
4000-4210 that can be utilized by both the
INQUIRY/LIST and UPDATE functions. One
need only specify the field number and then enter
the value of the characters to be used. By entering
fewer characters than the size of the field, one can
perform a generic search, extracting, in turn, all
records that satisfy those requirements.

The previously mentioned input editing is
performed in lines 4400-4590. The selection of
output medium (screen or printer) is done in lines
680-740. ASCII control characters (for an EPSON
printer), based on the attributes of the resident
Database, are generated and sent to the device
thereby setting character size and tabs. The EPSON
MX-80 has software selectable print lines of from
40 to 132 positions. Other printers without this
feature may require a modified approach or a
limitation in your record size.

The Sort

The SORT routine (Program 2) is an example of
the “selection and exchange”™ variety. Logic similar
to that contained in the database manager allows
you to select the file to sort or list the index of that
particular disk (lines 4000-4340). The choice of
sort key and whether “ascending” or “descending”
occurs in lines 5000-5070. The file is input and
stored in the DIMensioned string X$ in lines 5100-
5160. The variables I, J, and K are used as pointers
during the loops through X§ as follows: I represents
the sorted/not sorted boundary of X§, | is the
current comparison to the previously selected
lowest or highest value (DS$) and K is the location
of this previous value.

An exchange between X$(K,K + L) and
X$(I,1+ L) occurs if an unsorted condition is de-
tected on any loop. The sort terminates when the
sorted boundary is equal to the size of X$. X$ is
then written to the disk, the original file is deleted
and the new file is renamed.

OK, at this point it would probably be beneficial
for us to single-step through the code, but I think
that we have neither the time nor the space to



November, 1981. Issue 18

COMPUTE! 85

accomplish this feat. But we can and will examine
at least one aspect of the structure, notably: the
interaction of the subroutines that perform the
input and handling of an existing Data Dictionary
record. Entry to the READ DICTIONARY routine
(9200-9310) is from several possible locations:
LIST INDEX, both FMS and DIC (via line 6500);
DICTIONARY INQUIRY/LIST (line 7080); and
SELECT DATABASE (line 800). Two variables
(loaded by the calling module) enable this one
subroutine to perform several functions. “T™ rep-
resents the “type” of request (0-index, 1-loop
through to find and load data dic. record with key
equal to value in FILD$,2-list single data dic. record
with key FILD$, 9-browse through all data dic.
records. The variable “R” is utilized to return
control back to a specific line number in the event
of a DISK I/O error being TRAPped to line 9500.

As the program executes each line within the
routine, program control is modified based on the
value of “T” during that call. Options include
loading the full record into all of the Dictionary
variables (9000-9050), listing the Dictionary record
to the screen (8750-8870), chatting with the opera-
tor (9280-9290) and a “quickie” index. The sub-
routines mentioned above, as well as the balance of
the program, work in a similar manner.

Does It All Work?
How well does this all work? Not too bad (would
you believe me if I said that it was perfect)? There
is one “bug” in Atari’s DOS I that has forced me to
process updates in a less efficient style. This prob-
lem centers around the inability to “rewrite” a
record using the NOTE and POINT comands.
(These are software pointers that allow random
access to a disk file.) The optimum procedure for
updating a disk record would be inputting the
record, updating the data, and then returning the
record to the same location in the file.

Unfortunately, an error in the DOS close
routine causes a bad link on the file with a resultant
file number mismatch and the loss of all sectors
located after the rewritten data. This has been
fixed in DOS I1. The way around this problem
involves rewriting the entire file as a “temporary”
data set, stopping when you come to the record to
be updated to post the changes, and then deleting
the original and renaming the temporary. A little
on the slow side, but it does work. Another en-
hancement planned is the inclusion of a sort routine
in machine language. The “selection/exchange”
sort is fairly quick, but one written in machine
language (probably a bubble type) would run like a
jackrabbit. Oh well, is a program ever really
finished?

For those 32 + K’s out there who must have
the sort routine within the main program, move
the sort call (lines 150 and 200) to 585 and 655,

changing the RUN to a GOTO 5000. Add SORT
lines 5000-5360 to the main program, changing
line 5360 to GOTO 500. Also, DIMension variable
X$ with a size of 8000, or as much as you can spare.
The rest of the code can be put into the round file
(and I don’t mean a floppy). Keeping the sort
separate gives you the ability to work with larger
files, so think first before you merge the two
together.

Typing The Programs In

Both program listings contain unprintable ASCII
characters used for screen and printer control. I
have taken the liberty of substituting other charac-
ters (enclosed by [ ]) in their place. A glance at
Table 4 before you start keying may save you much
aggravation later. Additionally, the lower case
phrases in the programs should be typed as upper
case inverse video. One final note: because the two

programs call each other by name, you must SAVE
the two as “D:DMSDB” and “D:DMSSORT™.

Table 1. Data Dictionary Record (REC$)

Variable Pos.Within Description
Name RECS$
FILD$ 1-8 Application File Name
APP$ 9-33 Application Title
DL(1)
: 34-45 Lengths of 6 (max) Data Elements
: Within Record (2 charea.)
DL(6)
HD1$
: 46-117 Heading Titles (12 char)
HD6$
DE(1) Editing Criteria for Elements
E 118-123 0=Alphanumeric 1=Numeric(N)
: 2=Date (D) 3=Dollar ($)
DE(6)
124 Delimiter (*“*’)

Table 2. Other DMS/DB Variables

Name Size  Description
RL (var) Application Data Set Record Length
NE (var) Number of Data Elements
DM$ 8 DMS/DB Filespec (D:DMS.DB)
FIL$ 14 Application Filespec (D:filename.DB)
1$ 1 Operator Response to Questions
IN$ 31 General Input of Data and Temp Stor
SF
SL
SS (var) Usedby Search Function
SE
SV$
FD1$

: (var) Application Data Elements
FD6$
T — Tran Type Passed to I/O Routines
EOF — End of File Counter
LJ,K,L,N —_ Temp Stor for Looping, Length, etc.
ERR — Input Data Error Flag
R — Error Message Return Line #
P — Printer/Screen Indicator (1 =Print)
S$,X$,P$,N$ — Messages, Prompts
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Table 3. Atari DOS I XIO Commmands

Command # Description
XIO 32 Rename (XI10 32,#n,0,0,“D:oldname,
newname”’)
33 Delete
35 Lock File
36 Unlock File

Note: The General Format is XIO nn,#n,0,0, “D:filename”
where nn=XIO cmnd no. and n =10 control block

Table 4. Control Characters
(Atari and EPSON MX-80 Printer)

Symbol ASCIIVal. KeySequence Description
(Dec) (Atari)

[A] 0 CON;,(comma) Null; End of Tab Set Seq

[B] 9 CON;1 Horizontal Tab

[C] 11 CON;K Vertical Tab

[D] 12 CON;L Form Feed

[E] 14 CON; N Print Double Width
Characters

[F] 15 CON; 0 Print Condensed
Characters

[G] 18 CON;R Cancel Condensed Mode

[H] 20 CON;T Cancel Double Width
Mode

[1] 27,68 ESC;D Set Tab (followed by Tab
Positions and NULL Char)

Jl 27,253 ESC;CON;2 Console Bell

[K] 27,125 ESC;CON;CLR ClearScreen

[L] 27,29 ESC;CON; = Move Cursor Down

[M] 27,158 ESC;CON;TAB Clear Tab (screen)
[N] 27,159 ESC;SHFT;TAB SetTab (screen)
[0] 27,127 ESC;TAB Tab (screen)

Figure 1. Data Management/Database System

Data
Management
.:z-su:m
enu V1.2
s —— 3
Y
Data File DMS
Dictionary Management Sort
Menu Menu Utility V L1
.
Delete -
Afid. Dictionary Ll.“ 2
Dictionary § Dictionary
R i HEqos Record
SCul (And Data Set) 5
Data ) Select
Dicti , Data Base -
O —— Autributes
Add ot List/
Record Record Inquiry
Application
Data —_—
Bases

Program 1.

18 REM % DMS - DATEBASE FROTOTYFE VEF
: RS

28 BEM % B2-19-81  RONGLD MARCUSE. FREEH
oD HJ %

43 FOKE 82,93:POKE 83,39:7 "1{=31":GOTO
(55]

58 DIM AFP$C20 L FILSC 140, FILDE S0 HD1 (L
20, HDE$C12 0, HOGSH 120, HO4$C 12 0 HDSH 12
68 DIM HOSHC 120, I$C1 3 RECH( 1320, THFC 31 5,
DHEFC 20, DLCE 3, DECE

€5 DIN SE 15 RS PE 24 HEC 1B - HE=" IR
ECORD HMOT FOUND!™-OM$="0-0OMS . OB

79 P4$="PRESS RETURN TD COWMTIHUE®™:-S#="{00
WHY SELECT OFTION:":X$="|ERROR!"

75 FOR I=1 TO €:DL<I0=0:0EC I =0:HEAT 1
88 FOR I=1 TO 132:RECHI.1:=" “:HEXMT I:R
ETLIEH

188 GRAFHICS &:7 “{0OWH> DaTA MAHGGEMEN
188 CRAFHICS 8:7 "{00VH: DATA MANAGEMEM
T SYSTEM = UER 1. 2% :CLR :DIN 181>

118 7 "{DOWNT FRIMARY OPTION HEMJ“:F
OKE 16,64:POKE S3774.584

126 7 “{O0WN> D - DATR DICTIOHGRY FURNCTI

QH5":7 °  CDEFINE MNEW APPLICATION & DA
Ta"

139 7 "(DOMHD R - EYEC FILE MAMAGEMENT S
YSTEM":7 *  (ACCESS EXISTIMG DATA BASE
)I.I.

158 v "{DOWH: S - CALL OMS SORT UTILITY®
Y "i.DLIUH} E — EMD CTERMIMATE OS5 H"

168 7 7 "SELECT OPTION:";:INFUT I$:1F I
$“"F“ THEM S

188 IF 1$="0" THEH AB59

208 IF I$="35" THEWM RUM "D:OMSSORT®

218 IF I$="E" THEM GRAPHICS 9:EHD

228 7 U THUALIDI - GOTD 168

490 v " {DOWMXSELECT DATA SET 15T :GISUE
6286

S v “{CLEARD COGWHY  DMS FILE MAMAGEME
HT MENLI™

2@ IF ME<>8 THEM ¥ 7 ,APP$: IF P=1 THEM
¢ S UIPRIMTER SELECTEDI®

48 T “DOMHY 5 - SELECT DATa BARSE":7 ¢
p{ 5 ‘:ﬂ[l”

S50 7 U L - LIST » INGUIRY™:7 * U - UFDA
TE"

598 T " P - PRINTER ¢SCREEM CEFALLT":7
"E - END CRETURH TO DN HEHL "

6B T 17 YSELECT CRTION:"::INPUT 1$:0F I
$="E" THEW 198

28 IF I$="S" THEM 753
623 IF I$="g" THEM {&8@3
64 IF I#="L" THEM 2804
ES0 IF I$="10" THEM 2085
o IF I$="P" THEM €38
Brd ¥ U IMUELIGT Y G0TO E8a
e IF ME=8 THEH 438
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LETTER PERFECT ...

ATARI 400/800 APPLE Il & I+

EASY TO USE — Letter Perfect is a single load easy to use program. It is a menu driven, character orientated processor
with the user in mind. FAST machine language operation, ability to send control codes within the body of the program,
mnemonics that make sense, and a full printed page of buffer space for text editing are but a few features. Screen Format
allows you to preview printed text. Indented margins are allowed. Data Base Merge with DATA PERFECT by LJK, form
letters, accounting files and mailing labels only with MAIL MERGE/UTILITY by LJK. FEATURES — Proportional/
Incremental spacing * Right Justification * File Merging * Block movement * Headers * Footers * Print Multiple Copies *
Auto Page Numbering * Scroll forward/backward * Search and Replaces * Full cursor control * Underlining * Boldface *
Superscripts * Subscripts * Auto page numbering * Insert character/line * Delete character/line * Centering * Horizontal
tabs/changeable * Multifunction format line (line spacing — left margin — page width — lines/page — change fonts — top/
bot margin adjust) MUCH MORE! $149.95

ATARI VERSION 2.0 #2001

Compatible with Atari DOS. Uses proportional font, right justified with Atari 825/Centronics® 737, 739 printers. Uses
EPSON MX* Series + Graftrax /italicized font. Can mix type fonts on same page, mix boldface and enhanced font in same
line with justification. Can be used with 16K Atari/400.

“Compared to the price of many other word processors, this package is a steal. It does everything the advertisement
claims and more. On top of this the software is very easy to use.”” A.N.A.L.0.G. MAGAZINE

APPLE VERSION 5.0 #1001

DOS 3.3 compatible — Use 40 or 80 column interchangeably {Smarterm — ALS; Videoterm-Videx; Full View 80 — Bit 3
Inc.; Vision 80 — Vista; Sup-R-Term — M&R Ent.) Reconfigurable at any time for different video, printer, or interface.
USE HAYES MICROMODEM |1* LCA necessary if no 80 column board, need at least 24 K of memory. Files saved as
either Text or Binary. Shift key modification allowed. Data Base Merge compatible with DATA PERFECT* by LJK.

“For $150, Letter Perfect offers the type of software that can provide quality word processing on inexpensive micro-
computer systems at a competitive price.” INFOWORLD

X APPLE & ATARI
DATA PERFECT DATA BASE MANAGEMENT $99.95

Complete Data Base System. User orientated for easy and fast operation. 100% Assembly language. Easy to use. You may
create your own screen mask for your needs. Searches and Sorts allowed, Configurable to use with any of the 80 column
boards of Letter Perfect word processing, or use 40 column Apple video. Lower case supported in 40 column video.
Utility enables user to convert standard files to Data Perfect format. Complete report generation capability. Much More!

EDIT 6502 T.M. LJK $29.95

This is a coresident — two pass ASSEMBLER, DIS- MAIL MERGE/UTILITY APPLE & ATARI

ASSEMBLER. TEXT EDITOR. and MACHINE LANGU- This menu driven program combined with LETTER
AGE MONITOR. Editing is 'both dharacier andiiiag PERFECT allows user to generate form letters and print
oriented. Disassemblies create editable source files with Ln.?.'ka% Istgaés. W'ths the G‘.t?”’ V?u may CONVE?T
ability to use predefined labels. Complete control with 41 0 . FILES, or Visicale 'Ie.sA compatible for
commands, 5 disassembly modes, 24 monitor commands editing with LETTER PERFECT. Utility creates Data

including step, trace, and read/write disk. Twenty pseudo Base files for Letter Perfect.
opcodes, allows linked assemblies, software stacking
(single and multiple page) plus complete printer control,
i.e. paganation, titles and tab setting. User can move

LOWER CASE CHARACTER

source, object and symbol table anywhere in memory. GENERATOR $34'95

Feel as if you never left the environment of BASIC, Use

any of the 80 column boards as supported by LETTER 1F ) 232 d D799 oL el

PERFECT, Lower Case optional with LCG. T a8 ;
SNy

LJK DISK UTILITY APPLE $29.95

Lower Case Character Generator for the Rev. 7, Apple Il

This menu driven program allows the user to manipulate a
variety of different file types. Binary, Text, and Source
files may be easily converted into each other. The pro-
gram may be used with APPLESOFT*, VISCALC*, and
other programs. These program files may be readily
adapted for multiple use including editing with LETTER
PERFECT word processings.

COMPUTER BASED SOFTWARE ENTERPRISES

e

N[ (314) 846-6124

*Trademarks of: Apple Computer — Atari Computer — Epson America — Hayes Microcomputers — Personal
Software — Videx — Bit 3 Inc. — M&R Ent. — Advanced Logic Systems — Vista Computers

or |1+ computers. When installed, this Eprom will generate
lower case characters to the video screen. Lower case
characters set has two dot true descenders. Installation
instruction included. Manual includes listing of software
for full support and complete instructions for shift key
modification. Compatible with LETTER PERFECT.

LJK ENTERPRISES INC.
P.0. Box 10827
St. Louis, MO 63129

DEALER
INQUIRES
INVITED
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98 7 :7 "TYPE: P- PRIMTER S- SCREEN":INM
UT I8:IF I8¢ “F“ THEM P=8: GﬁTH it
7 P=1c INg=" RS LESCD Lo 24 AIFEREBGS
OR ME>4 THEM IM${1,1x="{03"
78 L=1:FOF I=2 TO HE: =OLCI-10IF K1Z
THEMH J=12
728 L=+ 42 THFC T+2, T+20=CHRE$( L 3 HERT 1
738 R=0DE:TRAF S518:LPRINT IN$:TRAF do68
H GOSUB &8 L07T0 S8e

ol T U LCLEART CD0WH
IUH“ (CLR :GOSUE S56:R=7E8
cel v " IDOWHREMTER DATA SET HAME <1 FOR
I%[!E 2t e igh g st CEIED
78 IMPUT FILOS: IF LEWCFILDE =8 THEM S8

e )

OATA BASE SELECT

A IF LEMCFILDE =1 &HD FILOFE="I" THEM G
ﬁHE SE0E - Z0TO 7Ea
geB T=1:G0SUB 2204: IF EOF=R THEH SB@
S v "IDDMRLDATS SET LOADEDT (GIEUR £7B0

228 Rl=1:FOR H=1 TO ME:-GOSUE S86+H:REL=RL
HOLCH G HEAT H

858 DIM DS$CRL Y, SUS(38::FOR I=1 TO REL:0S
$CI,1=" ":HEXT 1:GOTO Sa&

851 DIM FOL$C DL M - FETURM

o8z DIM FO2EC DL M - RETURH

582 DIM FOZHCDLOM 32 :-RETURH

ood DIM FO4$C DLOH 2 3 :-RETURH

ooo DIM FOS#CDLEM I :-RETURH

886 DI FOE$C DLCH 3 :-RETURN

1868 IF ME=8 THEM 456

1805 R=500:TRGF 2598510 36, 4#2.8,8.FILS:
OPEH #2,2.68.FILE: TREF 48000

181a v "{CLEAR: <OGWH:  ":aPP$:T " LDOMH:
TO ADD RECORD. EMTER:®

i8di FOR H=1 TO HE

1958 GOSUE 9gza+H: IF DECH <2 THEM 7 " (
iDLE Mo " CHAR Mas " umt 1;?"{

1{1»:'521 T s CHaR - HRDDY

1678 THPUT IHF:L=LEMC IH$ ';n IF M=t a&HD L=#
THEH 1188

1675 GOUSUE 4483: IF ERRC -0 THEM 1675

{558 UJT.U: 1B+ HERT H: GOEUE 4860

itva 7 §2:05%:7 "0 :*iH TEAMSAECTION SCCER
TED"

1188 7 "{DOIMZTYPE E FOR FHS MEHUY:7 P§$

1198 IHPUT I$:IF I#-"E" THEM 18ig

1288 CLOSE #2:410 35, 82,0, 8, FIL$- 0070 56
5}

2oEE IF ME=B THEM 456

2828 7 "CLEART COOMHY " APRE: T " LD0MH:

IHERITRY o« LIST":IF P=1 THEM ¥ .. "UPTIP
RIMTEF SELECTED]®

2828 7 “i00WHr 6 - LIST ALL RECORDS™:7 @
S — SEARCH OM EEY™

2858 ¥ " BE - EMD (RETURM TO MEMI:"-T
2868 ¥ 5% IHPUT I$:IF I$="E" THEH S
2028 IF I$="@" THEH 2388

I

=3
a9

VT,
D

*,

2896 IF I$="5" THEM T=1:
B 412 GOTO 2360
2188 7 B%:00T0 296
2aaB l-b EOF=G: \E.
4,8, FIL%

2318 TREP 2420 INFUT #2.05%: TRAP 48085 1
F Tx8 THEHW i

T OWCLEART T G0EY

5
BEE: T

23208 IF S »05% 55, 5E THEH 2318
2338 ELf"—E\JF"'l II’“ !‘- -1 THEH 2488

2348 L=1:J=1:IF 130 THEM 2378

2350 R=2440: TRAF 9518 LFRINT (13 00" 4P
P T3 K0

2360 LERINT HOLE, (10 Had £
(D309 © (135 HOSE; 1 (D0 s
2376 FOR Hel TO HE-K=DLH
k=12

2375 RECSE J, #OLOHI-11=0980 L, L+OLOHO-1 0
L=L+OLCH e J= o2 HERT H

Z350 TRF S510-LPRINT REC& 1, J3: I=1+1 < IF
K55 THEM 2318

2398 1=6:LPRINT "{L3" :GOTO £319

2408 GOSUB 430@:7 :7 F4;" (E TO STOPY
2418 INPUT 18:IF I$C>"E° THEM 2316

2428 IF EOF=9 THEM 7 M3

2438 IF EOF»@ THEM 7 "REC COUNT- “;EOF
2435 IF P=1 THEN LPRINT "4L)"

2448 CLOSE #2:GOSUB 6306:GOTO 2620

308 IF HE=9 THEN 490

3020 7 "(CLEARY (OOWRD  "5AFFS: 7
VPOHTE ~ DELETE"; :GOSUE 4188
3045 R=500: TRAP 5508 :0PEN #2,4,8,FIL:OF
EN #3,5,8, "D: TENP" :EOF =@

3BEH TRAP 3250 INFUT #2,05%: TRAP 40060
e IF SUSCPDSHCSS,5E) THEM 7 #3;056:G0
10 3868

3166 GISUB 4306

3128 7 "{DOWMZENTER: FIELD % TO UPDATE;
D TO CELETE":F "FRESS RETURM TO MRITE RE
L"ll

3136 EOF=EOF+1:INFUT 1#:1F LEM1$)=3 THE
N 7 #3;D5¢:GOT0_ 3068

3135 IF I$="D" THEM 3668

3146 TRAF 3120 NEUALCT# 3: TREF 46665: IF N
{1 DR HHE THEH 3125

3156 7 "{DOMDENTER HEM ") :GOSUB 9828+N:

".’il. n

DOV

3178 IHPUT IM$:L=LEMC IH$:GISUE 449a: IF
ERF< -8 THEM 215@

3188 GOSUB 38i@+h:GOSUE d4ue@: GOTO 316a
3208 FOR I=1 TO LEMCIM$:-IM$CI,I0=" ":ME
AT T:IM$C 1, 70="0:TEMP. "

3268 IN$C3, P+LEMCFILE -2 0=FIL$( 3%

327e CLOSE #2:CLOSE #3:310 36,%2.8.0.FIL
§:A10 33,#2.8,0,FIL%

322 ¥10 32,%#3,9,98, IN$-X10 35, %3.9.8,FIL
$

3238 IF BEOF=8 THEM 7 H#

Z3an ¥ " {DOMEHORE UPDATESY oY OR MOY:IM
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PUT I$:IF I$="%" THEMN 3800

3318 GOTO S8

4pa@ FOR I=1 TO LEMCDS$::DS$CI,IH=" ":ME
AT 1

4818 L=1:FOR H=1 TO HE:GOSUB 9548+H: D34
L.L+OLC Ho-1=1H%

4023 L=L+0LCH - HERT N:DS$(RL»="%" : RETURN
4168 7 * SELECT EEY:":7 :FOR I=1 7O HE:7
it "}.I}“ llj

4118 GOSUE 2528+1:7 " ":MEsT I:7 :IF SF=
B THEM 4148

4128 ¥ "PRESS RETURM FOR KEY:":% " 15T "
#8L0 " POUS OF ™

4128 GOSUB ZE20+SF: 7 " OUpsig; mney o
TR,

4146 T "EMTER KEY FIELD %"

4168 TRAP 4206 IHPUT SF: TRAP 4B8000: IF SF
£1 OR SF-HE THEM ¥ X$:GOTO 4148

T L= DOLOSF

41860 INPUT St sSL=LEMC S IF SL41 OR S0
OLCSF3 THEM 7 24" LEM":G3TQ 4178

4126 S5=1:1F SF-1 THEM FOR I=2 TO SF:S5=

SSHOLC I-1 3:MEXT 1

4288 IF SF=0 THEM 7 #%:C0OTD 4168

4218 SE=55+50L-1:RETURH

4768 L=1:FOF H=1 TO HE: TH$=0S$ L, L+DLIND
-1

4318 GOSUR S3104H: L=L+0LOH 2 MEXT M

4328 7 “ICLEART SDORHY  M:EPPE:T FOR M=l
T0 HE

43268 7 M Ui GOSUR 982a+H:GOSUR S3484M:
TN IMEHERT H:RETURM

4408 ERR=G:1F L<i OR L>DLOM THEM ERR=1
4416 O DECHD GOSUBR 4560, 4528, 4564 IF ER
Peoxd THEH 7 %%

4425 RETURY

4560 FOR I=t TO L:J=8SC0IMC T, I0a:IF J<4
& OrR 1357 THEM EFP=1

4518 MEXT T:RETURM

4528 COSUE 458a: IF L8 THEM ERR=1

4538 IF IM$C 1,2 "l OR IM$CL,20emi2" T
HEH ERF=1

4545 IF IN$C3.43"81" OR IM$C3, 405310 T
HEH ERR=1

4556 RETLRM

4568 IF IM$CL-2,L-23{>" " THEM ERR=1
4378 TRAF 4998 T=UALT INFC 1. Lo TRAF 4880
3]

4580 RETURN

4598 ERR=1:GOTO 4588

6600 7 "{CLEAR: {DOWN> OS5 DATA DICTIO
MARY MEMUM:CLR :GOSUE 54

€858 7 “{DOWM> A - ADD MEW APPLICATION -~
DATA BASE™

gged v * 1 - LIST DICTIONARY IMDER":% ™
L — LIST CURREMT OB DESCRIF®

€888 7 " D - DELETE DATA BASE":? " E - E

MD CRETURN TO DMS MENUO™

6188 7 :T S5F; : INPUT I$

6128 IF I$="A" THEM 5860

6138 IF I$="1" THEM R=6B@@:GOSUB 6568:7

27 PE; - INPUT 1$:G0TO 6666

6148 IF Is$="L" THEM 7000

6158 IF I$="0" THEM 7580

6168 IF I$="E" THEM 188

e17e ¥ #$:G0TO 6160

6308 FOR I=1 TO 158:MEAT I:RETURM

6318 FOR L=1 TO LEMCFILD$3:IF FILDSCL.LD

3" " THEM MEXT L

6328 L=L-1:FIL$(1,25="0:":FIL$( T, 2+4L >=F1

LO$C 1, Lo FIL$C3+L »="D0B" : RETURN

e5al 7 "CLEART CDOMHY  DATA SET IMDER":7
:T=: GOSUB 5280 : RETURM

o v "{CLEAR: {OOWM:  DATE DICTIOMARY

IMGUIRY" % "O0WHY A - ALL FILES":T=0

72 -7 " 5 — SINGUE-BILEY: v Sk = BN GR

ETURM TO MEHUM"

7938 T S¥i:INPUT I$:IF I$="E" THEM ooi@e

ridd IF I$="f" THEW 76E0

7@58 IF I$="S" THEM 7 "EMTER FILE HAME":
=2:L0TO 7ere

cBeR v ¥E:GO0TO 793

Eg?ﬁ IMFUT FILO$: IF LENCFILD$ =8 THEM 70

THeE R=7EBE: GOSUE 5286:C0T0 7600

7ol v "{CLEARY {DOWM: TO DELETE DICTIONA

RY ELEMEMT AMD":7 " RELATED FILE, TYPE F

ILE HAfE:"

791@ T P4 " CCANCEL »": IMPUT FILD$: IF LEM

(FILDS =8 THEM oabl

ol R=7SU5: TRAF 5566 :0PEM #2.4.9.01:0F

EM #3.35,8,"D: TEMF" :EOF=08

7038 TRAF 76BE: INFUT $#2,RECH: TRAF 4B88GE

7048 IF FILD$CRECHFCL, LEMCFILDS S THEM 7
#2; RECS: GOTO 7538

‘oo EOF=EOF+1:GOSUB 2806 : COSUE 8758

7o68 v "TYPE D TO DELETE"; :IMNPUT I$:1F 1

$CRU0" THEM 7 "SAUED" 7 #3;RECE:GOTO V353

Y

racd T "DELETED" :XI0 3Je.#4.8,8,FIL$: K10
33, 8#4,8,8,FIL$:G0TOD 7530

76EE IF EOF=0 THEM 7 M

fell CLOSE #2:CLOSE #3:X10 36, #2.8.8.0M

RI0 23,#2,08,8,0M%

7628 X100 32,#43.8,8, "0:TEMP. OMS . DB - K10 3

5.42,8,0.0n%

TE4E GOTO 883

gaRR v "CLEART SDOMH: &S00 TO DATA DICTI

OMARY "7 " O0MHT ENTER APPLICATION HAME

(1 70 25 CHaR»"

e818 INFUT APP$:L=LEM&PPE3:IF LSt OR L»

25 THEM 7 ¥$:507T0 2218

gEz2E T “EMTER FILE M&ME <1 TO 5 CHaR "7
" FILESPEC WILL BE ‘D3 OB'
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B938 INFUT FILDE:L=LEMCFILDES:-IF L1 OR
L»2 THEM 7 W&:G07 5! 5928

R L] IF FILOHC L, 14"a" OR FILOEHCL, 1002
THEM 7 #&:00T0 JU-h

P ] Lu_HE Fiil

sasE v "LDOWED CMIM REC LEM=18, HMaH=1283
oy WDOMHFENTER # OF DeTa BELEMENTS IH R

EC €2-6)"

BA20 TRAF 2858 INPUT HE: TRGF 48805

Bl IF HE<Z OF HME:>E THEM 7 ¥%:GOTD o828

8118 RL=0:FOR I=1 TO HME:7 "“{CLEARY DOMMY
FOF: DATH ELEMEMT # "1, OF “";ME:". EM

TER: "%

glzld v "HEADIMG C1-123": THPUT IH$: L=LEHC

IM$ - IF Lt OR Lxl2 THEM 7 #3:GOTO 2128

8125 GISUE 2588+1

8138 ¥ “ELEMEMT LE.;TH Gl eyt ¥

TOT FEC LEM IS "iRL;

Sl4a TRaF 2134: IHﬁHT L TRAF diaae: IF L

B OOR L»38 THEM ¥ H$:COTC 2138

2156 DOLC T x=L: F:L=F.:L+L

gicl v "EDITIMGY CH:MMERIC, T:0ATE. $:0

CLLAR Y 7 "55*H" TO SEIRY

2178 IHPUT I#:DECI »=8:IF I#="H" THEM DE

[=1

Q0 0 Y
RN el
I A0

]

IF I%="D" THEM DEC I =z
IF I$-"$' THEM DECT =32

HEST 1

B2ol IF FL<1G OF RL>128 THEM 7 "FEC LEM=
"iRL:t  ";X$:0GDTO 2838

£388 RECH 1.3 =FILD$: FEL$=d,?3%~HFF$
iz FOR I 1 TO E:RECES T34 152, 33+ T420=CT
¥ DL D50

£346 RECH {1741, 11741 s=5TRE(DES [ 50 :HEST
1

8368 REC#C 46,57 )»=HD13%:REC#$( 58, 82 =HD2%:F
EC#({ 78, &1 »=HDZ%

8308 REC#( 52, 23 =HO43 :RECH( 34, 183 =HIS%:
REC$( 186, 117 :=HDE$ : RECS. 124 ="%"

£3%6 GOSUB =75&:7 "{DoMH:TYPE % TO CREAT
E DATA BASE™

Bdie INFUT I%: IF T$50" THEH £80a3

g4z TRAF 260@: 210 gb,#hJuJ ,OME:OPEH #2
2.8, 01

8438 T $Z;RECH:CLOSE #2:%I0 35, #2.9.8.0H
$: TRAF 4@805

8458 ¥ "DATA BASE CREATED®

B840 OPEM #3.5,8,FILE:CLOSE #3:4#10 35,43
8,8, FIL$:COTO &80

BehE STATUS #2.5T:IF ST<-178 THEM R=03%@
GOTO S58a

gel@ 7 OMEF: "™ MOT ON DISE™:¥ “TYPE ¥ TO I
HITIALIZE®

AR AR A

528 INFUT 1#:IF If{:"y" THEH £888
Be3E OFEH #2.:2.0,00M%: hUTH 428
8708 v "ICLEART <CLR TaEX CTaB: LCLE TRB: 4T

AED LR TAEY CTAED CCLR TAED CTHED {CLR THED

L{TRES CCLR TaET {OOWHT  DATH DICTIOMAEY RE

corD"

gred 7 "DOMH: FILE MAME - ";FILD#F:T " @

PPLICATION - ";&FP%

roE v "{DOMMT EL{SET TaeEM & {SET TAE

JHEADIHG LE{SET TEEXHGTH {SET TAE:
EDIT?“=?

g2an FOR Tﬂ ME:T "{TABY"; ;" {TAB:";:

GOSUE 36;8+* 7 “'THE‘“:ULiIF;“iTﬁB}“;

gsza IF DEC Is-u THEH 7 ® v

8838 IF DECI =1 THEM ? "HUMERICY

gadn IF DECI =2 THEM 7 "DATE"

ga5@ IF DECI»=2 THEM 7 "DOLL&R"

8578 MEXT I:7 :¢ % FEEGRD LENGTH = ":RL:

RETLIRHN

=5 515 FILDI-FEIIvl,J‘ HFF$= REC$(3,33)
9318 FL=0:HE=H:FOR I=1{ TO &

S2E DL-I‘-“HL=FEL$-UH+I;2J3?+I{»~| GEC T
=URLCRECEC 117+, 117+ 23

StEB IF DL T =5 TFtH IE5H

A40 HESHE+1 - RU=RLA0L I 0 TH$=RECH 344141

2,45+ 1812 7 COSLE 2500+ 1

J L

SESE MERT 1:GOSUB £318:RETURH

S20E TRAF 9589 0PEM #2.4.8.0M$:EOF=0
G218 TRRFP 9365 IHPUT #2,RECH: TROP 46560
IF T>8 THEM =254

S2zi IF T=8 THEW T " ";REC#(1,8%" ";REC

$(9,335:G0TO 5¢1u

9:?& IF FILDS$ »RECES 1, LEMCFILDS x>y THEH 2
218

Q258 EOF=EOF+1:GOSUE 980G: IF T:1 THEM GO

SUE &7o@

228 IF T>1 THEM 7 7 P$:IF T
TYFE E TO EHG"

4“9@ IF T3>l THEW INPUT I#:1F T:8 AHD I8¢
SUE" THEM 9218

q3tu CLOSE #2

1 IF T=B @bl EOF=0 THEM 7

5 THEM 7

LY Y
\.d
falis
=

¢ ME:GOSUR £3

3
2328 RETURH
G5B STATUS #2.k:7 "1{=3CHECK DISK DRIUVE
& =$ b P :CLOSE #2: IMPUT I$:POF -GOT
o

H;n-.

2510 STATUS &7.4:7 "1 {=3CHECK FRIMTERI™,
AFi KT P INFLT I$:030T0 R
92831 HDL#=THF:RETURH

9802 HDZF=1M$:FETLRN

Q5RZ HOSE=T1HS: PETURY

Qo84 HDdg= TﬂiriiTWF

SEE5 HISE=THE:FETURH

S20E MIEE=THE: PET

11 FOi$=1:H$:FE

9312 FO2$=IH$:F

9513 FUZs=1HE - FET

Q314 Fu4$~‘¥r:PEJ..

9815 FOS$=1H$:FETUR

Qaie Dri IME:FETLR

9521 7 HOi%; :RETURH
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o2z 7 HD2%; :RETURH
8223 7 HDZE: (RETLRH
2224 T HD4A%; (RETLRY
9522 T HOSH: :RETURH
Sgze T HOEE: (RETURKH
9341 IME=FLI$:RETURH
98 2 IHE=FO2%: RETURN

. IM$E=FDZ%: RETURH
4 IN$=FD4%:RETURM
G545 IN$=FDS$: RETURH
984H TH$=FOEF : FETLRY

Eﬂtﬁ
n

Program 2.

i1 REM =% DS SORT UTILITY b4 4
12 REM %% RM @2-22/81 VR 1.2 4
2B T "=V GRAPHICS B:POKE 82,8:POKE 1
€.,64:POKE 53774,64:G0T0 480G
o8 DIN G$( 55808 1, DS$( 1243',F$‘P$( 250 FIL$(1
40, FILD$ S L HDI$( 120, HD2$( 12
68 DIM HOZ$C ;!;HD4$'1_ﬁ HOS#: 120, HOe$C 1
201801 0, THE ':U.(b}
78 FOR I=1 TO 6=DLiI)=B=HEHT I
o8 RETURN
488 CLE -7 “OCLEART SDOMH:  DMs DAaTa BAS
E SORT":-GOSUR 58
481 v v % SELECT DaTea SET:":7 " (1 - 1
MOE®, D - DS, E - ENDO™
4028 INFUT FILDS:L=LEMCFILDE 5: IF L=1 aMD
FILDE="D" THEM RUM "0:0OHS0EY
4848 T=1:1F L=8 THEM 4a1d
650 IF L=1 &0 FILO#E="E" THEM GREAFHICS
#:ErD
dicd IF L=1 AMD FILD$="I" THEM 7 “{CLEAR
2 {DO0LHY DATA SET IHDEX™:7 :T=8
4200 F=4ind: TRAP S586: 0PEM #2.4,8, "0:0HS
BT - EOF=0
4218 TRAF 4380 THRUT #2.05%: TRAF 48864
d220 IF T=8 THEM T " ";DS$C 1,800 ;058
9,33 G0TO 4218
4250 IF FILD®S >0 1, LEMNCFILDE 2 THEM 42
18
4248 FILDF=0%C 1, 80 OPP$=05%( 3,333
208 EOF=EOF+1:Rl=1:HE=0:FOF I=1 TO &
4268 DLO T w=URle Dol 324 152, 234 1352 0 IF OL
¢1=8 THEM 429G
4228 ME=HE+1:RL=FL+DLC T2 IH3=05$ 24+ 1512
A5+ TELZ P GOSUE SEEE+T
4221 MHEXT I
4388 CLOSE #2:1F T=8 THEM d@ig
4218 IF BEOF=8 THEW ¥ "IHOT FOUHDI®-GOTO
4415
4?TU FioR L=1 TO LEMCFILOE - IF FILD#CL.LY
2 THEM HEXT L
‘34@ L=l-1:FIL$ 1, 2="D:":FIL${ 3, 24L »=F1
LOFC 1,0 2-FILSC 3+L =" OB"

SaEE IF HE=8 THEM 430

S8ie v " {CLEARD COOWM:  “;AFPE: 7 " (DOWHS
SELECT SORET KEY:":7 :FOR I= 1 TO ME

Sgz@ 7 I:" Y5 oGOSUE 9528+1:7 GMEWT 1:% °
PRESS RETURH TO CARMCEL®:

SHEE TRAP 4886 INPUT SF:TRAP 4e@0a: IF SF
{1 OR SF>HE THEM ¥ "IIMURLIDI™:GOTO 5838

SR4E T=2:7 "HSCEMDING OR UESEEHDIHG? A
OR O - INPUT I$:IF I3="D" THEM
SHTE SL=0OLCSF -7 "LOADING “JFILI ¥ ”'DFT
oM “;SL;" CHaR OF ", :GOSUB :;:B+J e
SHER S5=1:1F SF>i TrEH FoR I=2 TO SF:55=
SSHDLCT-1 :HEWT 1
S587E SE=SS+Sl-1:R=5008:EOF=0:H=1 :L=FL-1
5188 TRAP 9500:0PEM #2,4.8.FIL#
5118 TRGF 5150 IHPUT #2,05%: TRAF 48660
5128 EOF=EOF+1:¥$CH, L =05% - H=M+RL - G0TO
Sitg
5158 CLOSE #2-7 "{DOMMYREC LORDED= ";EOF
3", RAM CBYTES )= "“;H-1:7 "BEGIM SORT®
1 B I=1:H=H-FL
B k=8:05%= $'I}I+L3=J=E+EL
BT EBTB 5228, 5248
W OIF H$0 455-1, HSE-1000S$C 55, 5E THE
ed=usl 1, HL k=l
S8 G010 52508
5249 IF =% M55-1, J45E-1 DS 55,55 THE
H OS¥=430 J, 4L :K=]
S2oH J‘1+FL IF J<=H THEH 1
SEE IF B w THEH #8CE, k4L p=H4
t I -H_ l=L.
529 I=I+PL:
ﬁ:ﬁﬁ T “ii*

| =4
J
T
B
i
e
D

=
S0
2
f

H

I, I+l 5%

IF 144 THEM S2RE
1;T||ﬂthlEE
h:D ?E.#'.E.: IL$:OPEM #

s

‘:_‘_E“ l‘“ F'-. i=i ll. H 'Tti' f'L S T R E
CEFE=EOR+1 i HEST I
SadE CLOSE #2410 35,428, 8.FIL%:7 "REC
COUT= ";EOF
SISE T YSORT THIS FILE AGHIMT ¥ OR M
IHPUT I§:TF I$="%" THEH 5818
__l:‘_'i |_;|! ;H 4!-"#1
SORE STOTUS #H2.K: T U 1I=RCHED
|‘ “IERRORT MiE:CLOSE #2:7
THPLT 1% 1_~(!|T!| F
HO g=THE FETURH
* HOZF=THE:FETURH
L HUZ$=THF  FETURH
A HOdE=THE  FETURH
B HISE=1HEFETLRH
A HL*I—‘Hi FETLURM

e R

T HD1%: (RETURH

13K_IRIUE

kO
'FRESS EMTER®

Ei

= ?’HD_,5=«clJFn
E2E Y HUEE; cRETURNM
2524 T HDSE: RETURN
FE2D T HDSE: (RETLIRH
H52 T OHODEF: RETURH
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A Program For
Writing
Programs On
The Atari

400/800
Computers

David D. Thornburg
INNovision
Los Altos, CA 94022

If you write a lot of programs for your computer,
you may have developed a few building blocks
which you like to use over again in different appli-
cations. While it is a pretty easy task to bring these
building blocks into a new program unchanged,
you probably need to personalize these program
segments for most applications.

Have you ever wished that there were a simple
way to get the computer to write customized pro-
gram segments for you?

Depending on how fancy you want to get, a
“Program Writing Program” (PWP) can be made
to construct a fairly detailed set of BASIC state-
ments on the basis of your answers to a series of
questions. To illustrate how such programs work, I
will describe a simple PWP for the Atari computers.

PWP1 — A BASIC Example
This program creates a series of DATA statements
which incorporate a word or data list entered from
the keyboard. This is a very handy utility, since the
user only types the raw data to be used (word lists,
numbers, etc.), and the computer generates the
proper BASIC program lines with line numbers,
the word DATA, and all the field separators.
As the DATA statements are composed, they
are written to a file on a disk or cassette for retrie-
val later.

As you can see from the listing below, this
program is quite simple.

10 DIM A$(40)

20 PRINT “PWP1 — A DATA STATEMENT
WRITER"”

30 PRINT “ENTER YOUR DATA AND PRESS
RETURN”

40 PRINT “ENTER *** WHEN DONE”

50 OPEN #1,8,0,“D1:WORDS.LST”

60 C=30000

70 PRINT #1;C;*“DATA”;

80 FORI=1TO 8

90 INPUT A$

100 IF A$=<“**+" THEN GOTO 170
110 PRINT #1;A$;

120 IF I<>8 THEN PRINT #1;“,”;
130 NEXT I

140 PRINT #1

150 C=C+10

160 GOTO 70

170 PRINT #1;A$

180 CLOSE #1

190 END

In line 10 we define a string variable which
will receive text from the keyboard. After printing
the instructions (lines 20-40), the computer opens
the file WORDS.LST on disk drive 1. (If you use
the cassette recorder instead, you must modify the
program as shown below.) Line 60 sets the starting

..a ‘Program Writing Program’ (PWP)
can be made to construct a
fairly detailed set of BASIC
statements on the basis of your
answers to a series of questions.

line number to 30000. The beginning of the DATA
statement is printed to the file by line 70. This
consists of the line number (stored in variable C)
followed by the word DATA. Next, a loop using
lines 80-130 accepts data from the keyboard and
appends up to eight entries after the word DATA,
placing commas (,) between them. In line 100 the
program checks to see if you are done entering
data, at which time the program prints the three
asterisks (line 170) and closes the data file (line
180). Otherwise, if there is more data to be entered,
the new data is printed to the file and a comma is
placed after the entry (line 120) unless it is the last
entry in the line. Once eight entries have been
made, the DATA statement is completed with a
carriage return (by using the PRINT statement

in line 140). The line number is increased by 10
(line 150) and the next DATA statement is started
(line 160).

If you are using a cassette instead of a disk
drive to store the new program, you must make the
following changes:

50 OPEN #1,8,0,“C:”

52 FORI=1TO 64: PRINT #1;“R.”;: NEXT I

54 PRINT #1

In line 50, the file for the new program is opened
on the cassette recorder. Lines 52 and 54 print 128
characters to this file to make sure that there is no
gap between the tape header and the first 128 byte
block of data. By printing the characters “R.” 64
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times, we generate a meaningless REM statement
which will be ignored automatically when the new
program is loaded back into the computer.

Running PWP1
When you RUN this program, you will hear the

disk drive turn on and off as the data file is created.

If you use the cassette recorder, be sure a blank
tape is inserted and press the PLAY and RECORD
buttons when you hear the two “buzzes” from the
computer. Once you have done this, press the
RETURN key and notice that the tape is starting
to move.

Once the program is ready to accept data, you
will see a question mark on the screen. At this
point, start entering your data, pressing RETURN
after each entry. Entries of a list of words might
look like this:

*THIS

IS

FA

?LIST

?OF

.

?COMPUTER

?***
Once the three asterisks are entered, the data file
will be closed, and the program is finished.

Be sure to save PWP1 on disk or tape because
we need to erase it is order to look at the new
program.

Loading The New Program
If you try to load your new program using LOAD
“D:WORDS.LST”, or CLOAD (from tape), you
will have a most unpleasant surprise. BASIC pro-
grams which are SAVE'd or CSAVE’d are stored in
a compact “tokenized” format. The program writ-
ten by PWP1 is saved in the form of text strings,
just as if it had been entered from the keyboard.
To bring this program into the computer, we need
to use the ENTER command. Be sure to type NEW
and press RETURN before typing ENTER, other-
wise the new program will be added to the program
already resident in the computer. You should
either type ENTER “D:WORDS.LST” or ENTER
“C:”, depending on whether you used a disk or a
cassette. If you used a disk, the program will load
automatically. If you used the cassette, you should
press the PLAY button when you hear the “buzz”
and press RETURN again on the computer. The
cassette version will print READY twice before it is
done (the first READY shows up when the dummy
REM statement has been received). If you now
type LIST you should see something like this:

30000 DATA THIS,IS,A,LIST,OF, WORDS,WHICH,

WILL
30010 DATA BE,PLACED,INTO,A,SERIES,OF,

DATA,STATEMENTS
30020 DATA BY,THE,COMPUTER,***

Obviously, the word list will be made up of whatever
words you used when you run PWPI.

Next, you should write the rest of the program
which uses these DATA statements. The following
short program is an example which prints words
from this list randomly.

10 DIM A$(40)

20 N=0

30 READ A$:N=N+ 1:IF A$ >¢***” THEN 30

40 RESTORE

50 C=INT(N*RND(1)+1)

60 FORI=1TOC

70 READ A$

80 NEXTI

90 PRINT A$

100 GOTO 40

Once you have finished this program (which
includes all the DATA statements written by the
computer), you should save it using CSAVE or
SAVE, and you are all done.

Using the concepts shown in PWP1, you should
now be able to write your own Program Writing
Programs. You can use PWP’s to create all kinds of
program segments. If you are really industrious,
you might even want to make a PWP to write com-
plete BASIC programs. If you do the job well
enough, it just may be the last program you ever
need to write! (@)
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Insight: Atari

Bill Wilkinson
Cupertino, CA

In my September column, I mentioned that the
subject of graphics and I/0O would make a nice
series of columns. I wondered if there would be
enough interest in the topic to justify the writing
effort. Since that time, I have (in the course of
talking to our customers) discovered that not only
is there interest in the topic, but there is also a
woeful lack of information and an abundance of
misinformation regarding Atari’s OS. So, with this
column, we start a three or four part series on
assembly language 1/0.

Also, this month’s column includes a list of
major, known bugs in Atari BASIC and how to get
around them.

Atari /O, Part One: Interfacing To OS

Before I get started with the hairy details, I would
like to state that Atari has the best operating system in
the low-end microcomputer market. There is a
simple reason for this: Atari has the only operating
system on the market! Now, admmedly [ am being
a purist when I make this contention, but the truth
is that the Atari is the only machine I know of that
has a true operating system in ROM. And, no,
neither my company (Optimized Systems Software)
nor I were involved in the creation of that operating
system; the credit must go straight to Atari.

The operating system is contained in ROM
and is identical on both the Atari 400 and Atari
800. The 10K bytes of ROM you may have noticed
contain not only the operating system, but also the
upper/lower case character set, the floating point
mathematical operations, the power-on and car-
tridge select logic, and the device drivers. Device
drivers? Aren’t those part of the operating system?
No! An emphatic “no.” And that’s what enables me
to say that Atari has the only true operating system.

Believe it or not, the operating system on the
Atari occupies less than 700 bytes. And yet it is as
complete in its own way as UNIX is on a large time
sharing machine. How many times have you read a
magazine and seen lists of addresses of 1/0O subrou-
tines for XYZ computer? You must use this address
to output a character to the screen, another to get a
character from the keyboard, yet another to talk to
the line printer, and disk I/O? A nightmare! Not so
Atari. One and only one address need be remem-
bered: Hex E456, Decimal 58454. (Yes, I know,
why not E400 or FO00 or some such. Well, I didn’t
say Atari was perfect, only good.)

With only one address that matters, you can
imagine that it should be easy for Atari to come out
with new versions of the OS without affecting any

other programs. They have, and they are, and only
programs that have “cheated” (gone outside the
OS rules) are in trouble. So, don’t get yourself in
trouble; follow the OS rules.

Finally, to avoid duplication of effort, I would
refer you to the massive program listing for
“SHOOT” in COMPUTE! #16: the first two pages
and first column of the next two pages constitute
most of the useful equates when using the Atari

..the operating system
on the Atari occupies
less than 700 bytes.

from assembly language. We are concerned with
the “Operating System Equates” (first column,
second page) and “Page three RAM assignments”
(third column, first page). I will use the mnemonics
given in that listing throughout this series of articles.
(Those of you who own our “OS/A + " system will
find these equates, with some mnemonics altered
slightly for consistency, in the file “SYSEQU.ASM”.
You may use the EASMD pseudo-op “.INCLUDE
#D:SYSEQU.ASM" to include them in any as-
sembly programs. This will save you some typing.)

The Structure Of The IOCB’s

When a program calls the OS through location
$E456, OS expects to be given the address of a
properly formatted IOCB (Input Output Control
Block). For simplicity, Atari has predefined eight
IOCB's, each 16 bytes long, and the program spec-
ifies which one to use by passing the IOCB number
times 16 in the 6502’s X-register. Thus, to access
IOCB number four, the X-register should contain
$40 on entry to OS. Notice that the IOCB number
corresponds directly to the file number in BASIC
(asin PRINT #6, etc.). Actually, the [OCB's are
located from $0340 to $03BF (refer to the
“SHOOT” listing).

When OS gets control, it uses the X-register to
inspect the appropriate IOCB and determine just
what it was that the user wanted done. Table 1
gives the Atari standard names for each field in the
IOCB along with a short description of the purpose
of the field. Study the Table before proceeding.

The user program should never touch fields
ICHID,ICDNO, ICSTA and ICPTL/ICPTH. In
addition, unless the particular device and /O
request requires it, the program should not change
ICAXI through ICAX6. The most important field
is the one-byte command code, ICCOM, which
tells the operating system what function is desired.

The OS itself only understands a few fun-
damental commands, but Atari wisely provided
for extended commands necessary to some de-
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* Textwizard will perform on a 32K system with one or more disc drives. It is compatible with the Atari*825, Centronics*737 and Epson® MX-80 printers.
** Atari is a registered trademark of Atari Computers Inc.
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vices (XIO in BASIC). In any case, each one of
these fundamental commands deserves a short
description.

OPEN Open a device (synonyms: file, IOCB,
channel) for read and/or write access. OS
expects ICAXI to contain a byte that specifies

..the drivers account for over 5K
bytes of the ROM code. The screen
handler, with all its associated
editing and Graphics modes,
occupies about 3K bytes of that.

the mode of access: ICAX1 =4 for read access,
8 for write access, and 12 for both read and
write access. (Note: the disk file manager and
the screen device handler allow other modes,
and they will be discussed in a later section.)
The name of the device (and, for the disk, the
file) must be given to OS; this is accomplished
by placing the ADDRESS of a string containing
the name in ICBAL/ICBAH.

CLOSE Terminate access to a device/file.
Only the command must be given.

STATUS Request the status of a device/file.
The device can interpret this request as it
wishes, and pass back a (hopefully) meaningful
status. As with OPEN, the ADDRESS of a
filename must be placed in ICBAL/ICBAH.
GET TEXT A powerful command, this causes
the OS to retrieve (“GET") bytes one at a time
from a device/file already OPENed until either
the buffer space provided by the user is ex-
hausted or an Atari RETURN character (Hex
9B, Decimal 155) is encountered. The user
specifies the buffer to use by placing its AD-
DRESS in ICBAL/ICBAH and its size (length)
in ICBLL/ICBLH.

PUT TEXT The analog of GET TEXT,OS
outputs characters one at a time until a RE-
TURN is encountered or the buffer is empty.
Requires ICBAL/ICBAH and ICBLL/ICBLH
to be specified.

GET DATA Extremely flexible command,
this causes OS to retrieve, from the device/file
previously OPENed, the number of bytes
specified by ICBLL/ICBLH into the buffer
specified by ICBAL/ICBAH. No checks what-
soever are performed on the contents of the transferred
data.

PUT DATA Similar to GET DATA, except
that OS will output ICBLL/ICBLH bytes from
the buffer specified by ICBAL/ICBAH. Again,

no data checks are performed.

Table 2 provides the OS commands and their
usage of the various fields of the IOCB’s. For
convenience, the disk file manager extended com-
mands are also shown, but I must withhold discus-
sion of them until next month.

Device names on the Atari computers are very
simplistic; they consist of a single letter (optionally
followed by a single numeral). Traditionally (and,
in the case of disk files, of necessity) the device
name is followed by a colon. You have probably
seen these device names in your various Atari
manuals, but a quick summary might be convenient:

E: Thekeyboard/screen editor device. The
normal console output.

: Thekeyboard alone. Use this device to by-

pass editing of user input.

The screen alone. Can be either characters

(alaE:) or graphics.

The printer. The standard device driver

allows only one printer.

The cassette recorder.

: The disk file manager, which also usually
requires a file name.

oo v © K

Other device names are possible (e.g., for RS-
232 interfaces) and, in fact, the ease with which
other devices may be added is another reason for
my claim that Atari has a true operating system.
The structure of device drivers is material for a
later article, but I should like to point out that the
OS ROM includes drivers for all the above except
the disk. In fact, the drivers account for over 5K
bytes of the ROM code. The screen handler, with
all its associated editing and Graphics modes, occu-
pies about 3K bytes of that.

Actually, the next column will begin to delve
deeper into the ways of using OS, but for those of
you anxious and brave enough to get started now
we present a very simple example program:
PUTMSG ; AROUTINE TO PRINT A

MESSAGE

; WEUSE IOCB NUMBER 0, THE
CONSOLE (E:)

LDX #$00

LDA #PUTREC

STA ICCOM,X ; THECOMMANDIS ‘PUT TEXT

RECORD’

LDA #MSGE&255

STA ICBAL,X ; LOWER BYTE OF ADDRESS
OF ‘MSG’

LDA #MSG/256

STA ICBAH,X s UPPERBYTE OF ADDRESS

LDA #255

STA ICBLL,X ;LOWER BYTE OF LENGTH OF
MSG

;UPPERBYTE, LENGTH IS ALL
OFMEMORY

;BUT ‘PUTREC’ WILLSTOP

WITH THE ‘RETURN’CHAR

STA ICBLH,X

JSR CIOV ;CALLTHEOS TO DO THE
WORK

TYA ;s MOVES RETURNED ERROR
CODETO A-REGISTER

BMI ERROR ;ANY NEGATIVE VALUEIS
SOMESORT OF ERROR
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SPECIALS

For the Atari™™ Computer

JAWBREAKER On-Line Systems

Cat No. 3217 Atari, 24K, disk $28.95

STAR BASE HYPERION Quality Software
Cat No. 3224 Atari, 24K, cass $19.95

Cat No. 3225 Atari, 32K, disk $21.95
SURVIVAL/ADVENTURE - USA Software

Cat No. 3218 Atari, 32K, cass $24.95
Cat No. 3219 Atari, 32K, disk $24.95

Axlon
32K RAMCRAM

Memory expansion for your Atari
computer. Assembled & tested, gold
contacts and hi-impact plastic case.
Order now and save $$. (reg. $189)

Cat No. 3003 Special $164.95

FILEMANAGER 800

A truly versatile database manager for
your Atari 800 computer. Store and
retrieve information exactly the way you

want it. $93.50

Cat No. 3192 Atari 800, 32K, disk

SOFTWARE
for the ATARI 800*

and ATARI 400*
from QUALITY SOFTWARE

STARBASE
HYPERION™
By Don Ursem

Become absorbed in this intri-
guing, original space simulation
of war in the far future. Use
strategy to defend a front line
Star Fortress against invasion
forces of an alien empire. You
create, deploy, and command a
fleet of various classes of space
ships, while managing limited
resources including  power
generators, shields and probes.
Real time responses are
sometimes required to take
advantage of special tactical
opportunities. Use of color,
sound, and special graphics
add to the enjoyment of this program. At least 24K of RAM is required.
On Cassette — $19.95 On Diskette — $22.95

SEND FOR OUR FREE
CATALOGUE!!

Page after page of hardware and
software products for your Apple®

Atari® or TRS-80® . Hundreds of
products offered at low, low SALE

prices. Write or phone today and
SAVE!

HOW TO ORDER

Mention this ad and WE PAY SHIPPING &
HANDLING (UPS ground, USA only). Write or
phone. Pay by Check, M/C, Visa, or COD. (Add
$1.40 addl. for COD) Offer expires
Dec. 1, 1981.

H V vELECTRDNMS

19511 Business Center Dr., Dept G11
Northridge, CA 91324
(800) 423-5387 (Outside Calif.)
(213) 886-9200 (In Calif.)

NAME THAT SONG
By Jerry White

Here is great entertainment for everyone!
Two players listen while the Atari starts
playing a tune. As soon as a player thinks
he knows the name of the song, he
presses his assigned key or joystick
button. There are two ways to play. The o |
first way requires you to type in the name !
of the song. Optionally, you can play
multiple choice, where the computer
asks you to select the title from four possibilities. The standard version requires 24K of
RAM (32K on diskette) and has over 150 songs on it. You also get a 16K version that has
more than 85 songs. The instructions explain how you can add songs to the program, if
you wish. Written in BASIC.

On Cassette — $14.95

On Diskette — $17.95

QS FORTH
By James Albanese

Want to go beyond BASIC? The remarkably efficient FORTH programming language may
be just for you. We have taken the popular fig-FORTH model from the FORTH Interest
Group and expanded it for use with the Atari Personal Computer. Best of all we have
written substantial documentation, packaged in a three ring binder, that includes a
tutorial introduction to FORTH and numerous examples. QS FORTH is a disk based
system that requires at least 24K of RAM and at least one disk drive. Five modules that
may be loaded separately from disk are the fig-FORTH kernel, extensions to standard
fig-FORTH, an on-screen editor, an /0 module that accesses Atari's operating system,
and a FORTH assembler.

Diskette and Manual — $79.95

Manual Only — $39.95

FOR OUR COMPLETE LINE OF ATARI SOFTWARE
PLEASE WRITE FOR OUR CATALOG

QUALITY SOFTWARE

6660 Reseda Blvd.. Suite 105, Reseda. CA 91336
(213) 344-6599

ASK FOR QUALITY SOFTWARE products at your favorite computer store. If necessary
you may order directly from us. MasterCard and Visa cardholders may place orders by
calling us at (213) 344-6599. Or mail your check or bankcard number to the address
above. California residents add 6% sales tax. Shipping Charges: Within North America
orders must include $1.50 for shipping and handling. Qutside North America the
charge for airmail shipping and handling is $5.00. Pay in US. currency

*Indicates trademarks of Atan
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; CONTINUE WITH MORE
CODE
Table 1.
MSG .BYTE ‘THIS IS A MESSAGE’,$9B
Just a very few notes on this routine: (1) If the
command had been “GETREC,” the OS would
ET:;":_‘ vovf;fﬁi have gotten a line from the keyboard and put it
I0CB FIELD PURPOSE OFFIELD into the “buffer” at MSG (2? If the X-regis.ter had
(BYTES) been set to $20 and if the printer had previously
ICHID 0 SET BY OS. Index into device been OPENed at IOCB number 2, then thi:f same
name table for currently code would have sent the message to the printer. (3)
OPEN file, set to $§FF if no file If the buffer length had been given as less than 18,
openon this1OCE. the message would have been truncated to the
ICDNO 1 SET ]ﬁ Oi'DDl‘f"“:e,’,‘““;b;" specified length. That's all on I/O for this month. 1
e s "or 2. for hope you will hound your mailbox until your next
o issue of COMPUTE! arrives
ICCOM 2 The COMMAND request y '
from user program. Defines Bugs In BASIC
how restof IOCBis formatted.  Geyeral people have requested a list of all known
ICSTA 3 SETBY OS. Last status re- bugs in Atari BASIC. The following list may not be
frnesihpaleyice: Notmeres: complete, but it certainly enumerates all the bugs
sarily the status returned via hs b idered “kill -
STATUS command request. that may be considere Hiers.
ICBAL 4 BUFFER ADDRESS. A two 1. In the course of editing a BASIC program,
ICBAH byte address in normal 6502 sometimes the system loses all or part of the
low/high order. Specifies program and/or simply hangs. Often, turning
address ot bufferfoxdats power off and back on is the only solution.
transfer or address of file- G . e beliet:ihis condition is
name for OPEN, STATUS, etc. Onlldry to pOPu ar beliet, t l'S (,()nf ion 1s
ICPTL 6 SET BY OS. Address minus related to nothing except the size of the pro-
ICPTH one of device’s put-one-byte gram that is being moved by a delete operation
routine. Possibly useful when (not the size of the deleted line). FIX: NONE.
high speed single byte trans- Sorry about that. Just be sure and SAVE your
fersare needed. programs often, especially if you are doing
ICBLL 8 BUFFER LENGTH. Specifies heavy C(lilil]g.
ICBLH maximum number of bytes to S s hat I
transfer for PUT/GET opera- 2. String assignments that involve the move-
tions. Note: this length is ment of multiples of 256 bytes do not move
decremented by one for each the first 256 bytes. FIX: don’t move multiples
byte transferred. of 256 bytes. An easy way to accomplish this is
ICAX1 10 Auxiliary byte number one. to always move an ODD number of bytes.
Used in OPEN to specify kind Usually, moving one extra byte is fairly easy to
of fileaccess needed. Some handle
drivers can make additional ;
use of this byte. 3. The cassette handler doesn’t always properly
ICAX?2 11 Auxilliary byte number two. ipitializc its hard\vfnf interface. Symptoms:
Some serial port functions ERROR 138 and ERROR 143. FIX: use an
may use this byte. This and all LPRINT before doing a CSAVE, etc. (This
following AUX bytes are for isn’t a BASIC bug, but BASIC can be used to
special use by each device fix it.)
= 4. Taking the unary minus of a zero number
ICAX3 12 For disk files only: where the ((; PRf]DNT -0) (.azl e |i ¥ T l i 1 Teiis o
ICAX4 disk sector number is passed g’ 2 C plL D Al ge. Usualy
by NOTE and POINT. (These thls garbage will not affect subsequent calcula-
bytes could be used separately tions, but it does print strangely. FIX: don't
by other drivers.) use the unary minus in cases where there may
ICAX5 14 For disk files only: the byte- be a doubt (e.g., use PRINT 0-x if ‘x’ might
within-sector number passed be zero). :
NGB EOINT 5. Strange things can happen if you type in :
ICAX6 15 A spare auxilliary byte. i ang 8 BP Y P 4

program line longer than three screen lines
long. Reason: the system editor device (E:)
cuts off your input at three lines and gives it to
BASIC, which processes it as is, and then E:
gives the rest of your input to BASIC as the
next line! FIX: don't try to put in program



ATARI 400/800 OWNERS:
THERE'S A
MICROCONNECTION™
FOR YOU! —

Now you can direct-connect to the
telephone with or with
the 850™ g
interface, ’_‘,,m”
there’s also a
serial port to
drive a printer,
optional autodial and autoanswer,
and smart terminal software!
Prices start at $199.50 For more
details write or phone:

the microperipheral corporation

2643A - 151st PI. N.E. @
Redmond, WA 98052
(206) 881-7544
VISA

Software for
Personal Computers

Fantasy for your ATARI

Ali Baba

and the forty thieves

By Stuart Smith

Guide your alter ego, Ali Baba, through the thieves mountain
den in an attempt to rescue the beautiful princess. Treasure,
magic, and great danger await you! One or more human players
can guide up to seventeen friendly characters through the many
rooms. halls. and caves. Some characters wander around
randomly. making each adventure a little different.

ALI BABA AND THE FORTY THIEVES is written in high
resolution color graphics and includes music and sound effects.
Adventures can be saved to disk and resumed at a later time.
Reuires 32K.

On Diskette Only — $32.95

A collection of 10 challenging programs created to provide a unique
entertainment value — and 2 personal/business programs with brood
functional velue. In disk ard/or cassette as indicated.

GAMES ® HELICOPTER BATTLE Req. — 16K RAM/Cassette $ 9.95
— 16K RAM/Disk 14.95

HORSE RACING Req. — 16K RAM/Cassette 9.95
— 16K RAM/Disk 14.95

KENO Req. — 8K RAM/Cassette 9.95
— 16K RAM, Disk 14.95

LIGHTNING BOLTS Req. — 16K RAM/Cassette 9.95
and REACTION — 24K RAM/Disk 14.95
THE MAD MARBLE Req. — 8K RAM/Cassette 9.95
— 16K RAM/Disk 14.95

MUSIGAME (2 Games) Req. — 16K RAM/Cassette 9.95
— 24K RAM/Disk 14.95

SUPERMASTER Req. — BK RAM/Cassette .95
— 16K RAM/Disk 14.95

TAG Req. — 16K RAM/Cassette 9.95
— 16K RAM/Disk 14.95

TRACTOR BEAM Req. — 8K RAM/Caossette 9.95
— 16K RAM/Disk 14.95

WAR AT SEA Req. — 16K RAM 'Cassette 14.95
— 24K RAM/Disk 19.95

BUSINESS CCA Data
Maonagement System Req. — 48K RAM 'Disk 99.95
LETTER WRITER Req. — 24K RAM /Disk 19.95
Mastercard & VISA Accepted

DIVISION OF CUSTOM ELECTRONICS, INC.

SOFTWARE

Graphics for your ATARI

Character Magice

By Chris Hull

It's easy to create your own character sets and save them to
diskette or cassette with CHARACTER MAGIC. But this is not just
another character editor. CHARACTER MAGIC helps you use all the
character types that the Atari is capable of, including descending
characters (8 x 10 dots) and two types of five-color character
graphics not supported by Atari’s Operating System. Documenta-
tion includes examples of display lists that let you use these “"secret”
graphics modes. Requires 32K.

Cassette or Diskette - §29.95

238 Exchange St., Chicopee, Massachusetts 01013
(413) 592-4761
® Dealer And Distributar Inquiries Invited
® Closed Mondays — Open Daily ‘Til 5.30 — Fridays ‘Til 8

FOR OUR COMPLETE LINE OF ATARI SOFTWARE
PLEASE WRITE FOR OUR CATALOG

ASK FOR QUALITY SOFTWARE products at your favorite computer store. |f neces-
sary you may order directly from us. MasterCard and Visa cardholders may place
orders by calling us at (213) 344-6599. Or mail your check or bankcard number to the
address above. California residents add 6% sales tax. Shipping Charges: Within
North America orders must include $1.50 for shipping and handling. Outside North
America the charge for airmail shipping and handling is $5.00. Pay in U.S. currency.

QUALITY
SOFTWARE

6660 Reseda Bivd., Suite 105, Reseda, Ca. 91335 213) 344-6599

*Indicates trademarks of Atari
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lines bigger than three screen lines.

6. Using an INPUT statement without a vari-
able (i.e., just ‘10 INPUT") does not cause a
syntax error (it should) and may cause program
lock-up when RUN. FIX: don’t do it. (What
did you expect? BASIC is in ROM, so it can’t
be fixed.)

7. Most keywords can be used as variable
names. (Try this sometime: LET LET =5 :
LET PRINT=3 : PRINT PRINT : PRINT
LET ... it works!) Some cannot, and BASIC
will tell you about them. But ‘NOT” cannot be
the first three letters of any variable name.
Example:

10 LET NOTE=5 : PRINT NOTE

If you enter that line and then LIST it, you
will get
10 LET NOTE=5: PRINT NOTE

because in an expression NOT is a unary
operator that is never seen as part of a variable
name. (In the LET, only a variable name is
expected, so NOT is never seen.) This is the
only “poison” keyword in Atari BASIC. (Note
the use of ‘LET in several instances above.
Generally, assignment to a variable name
which starts with a keyword requires the use of
LET to avoid confusing the syntaxer.)

8. LOCATE and GET do not reinitialize their
buffer pointer, so they can do nasty things to

memory if used directly after some statements
(e.g., they can change the line number of a
DATA statement if used after a READ). FIX:
reinitialize the pointer by using a STR$ func-
tion call (e.g., XX=STR$(0) works fine).
Clumsy, but it works. PRINTing a numeric
value works also (since PRINT calls STR$
internally). This fix is probably one you can
ignore until it happens to you.

9. An INPUT of more than 128 bytes (from
disk, cassette, etc.) will write into the lower half
of page six RAM ($0600-$0657F). This is not a
bug, it was designed that way. The lower half
of page six was supposed to be available to
BASIC, but someone at Atari forgot to tell
someone else at Atari (and even two different
memory maps in the Atari BASIC Reference
Manual don’t agree). As a consequence, both
Atari and user programmers have come to
regard all of page six as their own and have
put small assembly language programs there.
FIX: don’t use the programs from $0600-
$067F or don’t INPUT such long strings.

There are a few other minor bugs (e.g., you
can say DIM A(32766,32766) without getting an
error message), but, by and large, they won't affect
most programs. If anyone thinks they know of any
other major bugs, let me know and I will try to
provide a fix. Please let us know what topics you
want covered.

10CB field 1 PR3

3 ! o 10 1

0 2 3 : Bty 12 1 13 14 15
offset & s v '
o BUFFER PUT-ABYTE BUFFER H
i % ADDRESS ADDRESS LENGTH H
o) ' | h - i 3
E E 8 Iﬁ E E E E i E aj H E 5 % % H E E % Mnemonic label
e : .
Type of 3] 3] 5] 8 Eh s BT &y iees g 3] e I 3] By |t by Atard
command = - - - Gt S ] - - - - - "M = L - for this field
OPEN . . 3 . FILENAME oo S H SEE : OPEN
CLOSE . 12 . ; : i : CLOSE
DYNAMIC H : ' :
STATUS . 13 * FILENAME : : : STATIS
GETTEXT : : i i
RECORD 5 . BUFFER : LENGTH : GETREC
: .
PUT TEXT : : H :
RECORD 9 . BUFFER : LENGTH : PUTREC
GETBINARY : : ! :
RECORD 7 . BUFFER x LENGTH ! GETCHR
PUTBINARY : : : :
RECORD 11 . BUFFER : LENGTH : = " PUTCHR
EXTENDED COMMANDS: DISK FILE MANAGER ONLY ! : :
RENAME - 32 . FILENAME i : RENAME
[ ¥ .
ERASE . 33 . FILENAME ; : : DELETE
v i : :
PROTECT . 35 . FILENAME : i ] LOCKFL
UNPROTECT . 36 . FILENAME : | : UNLOCK |
; H : SECTOR
. \ ' | N A BYTE NOTE
NOTE 38 1 : NUMBER | | |
] 1 ! SECTOR
POINT 37 . ' H | NUMBER BYTE POINT
—LEGEND—

* — Set by OS when this comand is used.
BUFFER — 16-bit address of a data buffer.
FILENAME — 16-bit address of a filename.
LENGTH — length (in bytes) of a data buffer.
SECTOR NUMBER and BYTE — see text. @
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Santa Cruz Educational Software * Tricky Tutorials * Santa Cruz Educational Software * Tricky Tutorials * Santa Cruz Educational Software * Tricky Tutorials

ATARImGRAPHICS MADE EASY? YES?

FINALLY — SOMEONE HAS WRITTEN A SERIES OF PROGRAMS THAT DO ALL THE DIFFICULT CALCULATIONS FOR YOU WHILE DEMONSTRATING
THE SPECIAL “*TRICKS'' THAT THE ATARI IS CAPABLE OF . . . .

Cruz Educational Software * Tricky Tutorials * Santa Cruz Educational Software * Tricky Tutorials *

TRICKY TUTORIALS(tm)

#1: DISPLAY LISTS — This program teaches you how to
alter the program in the ATARI that controls the format of
the screen. For example: when you say graphics 8 the
machine responds with a large graphics 8 area at the top
of the screen and a small text area at the bottom. Now.
you will be able to mix the various modes on the screen at
the same time. Just think how nice your programs could
1ook with a mix of large and small text. and both high and
low resolution graphics. This program has many ex-
amples plus does all of the difficult calculations!

#2: HORIZONTAL/VERTICAL SCROLLING — The informa-
tion you put on the screen, either graphics or text, can be
moved up. down or sideways. This can make for some
nice effects. You could move only the text on the botlom
hall of the screen or perhaps create a map and then move
smoothly over it by using the joystick

#3: PAGE FLIPPING — Normally you have to redraw the
screen every time you change the picture or text. Now
you can learn how to have the computer draw the next
page you want to see while you are still looking at the
previous page, then flip to it instantly. You won't see it
being drawn, so a complicated picture can seem to just
appear. Depending on your memory size and how com-
plicated the picture, you could flip between many pages.
thus allowing animation or other special etfects with your
text.

#4: BASICS OF ANIMATION — Shows you how 10
animate simple shapes using the PRINT and PLOT com-
mands, and also has a nice little PLAYER/MISSILE
Graphics demo to learn. This would be an excellent way to
start making your programs come alive on the screen

#5: PLAYER MISSILE GRAPHICS — This complex subject
will be demonstrated by starting with simple examples,
and building up to a complete game and also an animated
business chart on multiple pages' As always. the com-
puter does most of the calculations. Ready Nov. 1981
Requires 32 k disk or tape and costs 29 95 (extensive
manual included)

Tricky Tutorials (except #5) require 16k memory for
cassette orders and 24k for disk. The price is $14.95
each. You may order 1,2,3, & 4 for §49.95!

MASTER MEMORY MAP(tm) — is really the key to using
the ATARI's capabilities. We start out by explaining how
lo PEEK and POKE values into memory so that even new
programmers can use this. Then, we give you over 15
pages of the memory locations that are the most useful
The information is condensed from both the ATARI's
Operating System Manual and various articles and pro-
grams. It is. of course, useful even for experienced pro-
grammers as a reference. Also. we highly suggest that
dealers offer this Memory Map to customers who request
1o be told how to use the power of the machine. We
guarantee it will answer many of the questions you have
about the machine. $5.95

THE GRAPHICS MACHINE!! — Turn your compuler into
an incredible graphics tool with advanced comands like
circle. box, fill. polygon, line. help. etc. 3 colors in
graphics 8 with instant text!'! Create colorful business
charts or beautiful drawings and then save or relrieve
them from disk in 5 SECONDS. YES. it's that fast! Needs
all 48k, disk. and costs $19.95

MINI-WORD PROCESSOR — This is for those of you who
have a printer. but don’t need to spend $100 or more for a

fancy word processor. |1 is suitable for simple editing of
text, accepts most control characters for your printer, and
text is stored on disk for easy retrival. The amount of text
held depends on memary. Requires disk and 32k for
$14.95

BOB'S BUSINESS — 14 small business type programs
for home of office. all chosen from a nice menu. Supports
printed outpul. 169 sectors of programs require 32k, tape
or disk. $14.95.

KID's #1 — Includes the following: 1) TREASURE —
search for the lost treasure while trying to keep from fall-
ing into the sea. Nice graphics it you find it'; 2)
DIALOGUE — talk back to the computer about four sub-
jects; 3) MATH QUIZ — Nice musical and graphical
rewards for good scores. Parents input the level of dif-
ficulty

KID'S #2 — A spelling quiz. a "'scrabble’’ type game.
and a version of Touch with the computer giving all the
directions' Both Kid's programs require 16k or 24k disk
and cost $14.95 each

% ook e ok ok ok ok ok ok ok ok ok k
See your local Dealer, or send check to:

SANTA CRUZ EDUCATIONAL SOFTWARE
5425 Jigger Dr., Soquel, CA 95073
C.0.D. orders call (408) 476-4901

*Include $2.00 postage ($0.75 for Memory Map)
*In Calif. include 6% tax
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Santa Cruz Educational Software * Tricky Tutorials * Santa Cruz Educational Software * Tricky Tutorials * Santa Cruz Educational Software * Tricky Tutor

SYNCRO, INC.

SOFTWARE DIVISION
31332 VIA COLINAS SUITE 107
WESTLAKE VILLAGE, CALIF. 91361

ATARI™ oo

SOFTWARE FOR

MHRMESORTIRSPS

A NEW TYPE OF ADVENTURE. SIT BACK
WITH YOUR JOYSTICK AND DIVE THE DEEP
BLUE SEA. RENT RIG AND CREW TO PLUNDER
THE STRANGE TREASURES THAT AWAIT YOU.

JOYSTICK REQUIRED
24K Tape $16.95

32K Disk $21.95

e allows

pense

II'HE n’ B!A'\‘I ® 1981

e stores
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“*—._._.\
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SUNRISE SOFTWARE"

BUDGETMASTER™
e takes you, the first time budgeter, step by step
through the task of setting up a home budget.

for quick and easy manipulation of

budget catagories, names, budget amounts, ex-

items, etc., always displaying all

catagory names while making changes.

e allows for manipulation of figures for a whole
year at a time without the need to save to tape or
diskette.

e includes option for hard copy printout of the 39
different displays.

information either on cassette or

ARE YOU A SUPERAGENT? A FAST ACTION,
ALL GRAPHIC GAME WITH PLENTY OF SPECIAL
EFFECTSIN A MAZE LIKE UNDERGROUND COM-
PLEX. FIVE LEVELS OF PLAY IN REAL TIME.

JOYSTICK REQUIRED
16K Tape $12.95 24K Disk $17.95

RRAGIS BACK o 1o::

A NON-SCROLLING ADVENTURE TYPE GAME.

SILVER BULLETS, WOODEN STAKES, CROSS.
YOU'LL NEED THESE AND MORE TO DEFEAT
THE GUEST IN DRAC'S CASTLE AND ESCAPE
WITH HIS GOLD.

24K Tape $14.95 32K Disk $19.95

VISA AND MASTERCARD ACCEPTED.
CALIF. RES. PLEASE ADD 6% SALES TAX
PLEASE INCLUDE $1.50 SHIPPING
DEALER INQUIRIES WELCOME

diskette.
e analyzes your budget and spending patterns to
assist you with setting future budget amounts.
e requires 24K ram (32K ram with disk drive)

BUDGETMASTER
= Home Buggeting Program
=2 for Atari® 00 or 800

$29.95 (cassette) @ $34.95 (disk) + $1.50 shipping
Ohio Residents Add Sales Tax
(DEALER INQUIRIES WELCOME)
SUNRISE SOFTWARE® + P.0. Box 25621 + Garfield Hts., Ohio 44125
(216) 581-9359

“Atari is a Trademark of Atari, Inc.
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Atari Timing
Delays

Editor’s Note: Timer #4 will not work correctly due to an
error in the Atari operating system. — RTM

Jim Clark
Seaftle, WA

Timing delays are frequently needed in programs,
and a common way to implement a delay in BASIC
programs is to code a FOR-NEXT loop that does
nothing other than to loop a specified number of
times. FOR-NEX'T loops are difficult to calibrate
in Atari BASIC, however, because the time required
for a loop will vary, depending on the location of
the loop in the program and the size of the program.

[ had a need for precise timing delays when 1
was writing a telephone dialer program for use
with an autodial modem. One possible solution was
to use Atari’s built-in, realtime clock (for example,
see “Real-Time Clock on the Atari” by Richard
Bills, COMPUTE! # 12, pg. 88.) (,odmg the delay
would involve setting the clock to zero with POKE
statements and then using PEEK statements in a
loop to compare the current time with the amount
of time that must pass. This procedure is awkward
and I discovered that the Atari provides a better
way.

In addition to the realtime clock, which meas-
ures time in the usual “forward” direction, the
Atari also contains several countdown timers,
which measure time “backwards” to zero from
some initial value, which you set. When a timer has
counted down to zero, the Atari “rings a bell,” so to
speak, just like a kitchen timer used for cooking.
The timers are updated 60 times per second, which
permits the coding of delays in multiples of 1/60 ot
asecond (.0167 second).

One limitation to the use of the timers is that
they can only be accessed from an assembly lan-
guage program. There is no way to set a timer by
way of POKE statements in BASIC. Program 1
shows an assembly language subroutine called
TIMER which can be used to set system timer
number three. The subroutine is POKEed into
memory and then called with a BASIC USR state-
ment. The example program asks for a value in
seconds. The program mulliplies the seconds by 60
to get the number of “ticks,” which is used to set
the timer. The TIMER subroutine sets the timer
and then waits until it counts down to zero, at
which point TIMER returns to the BASIC program.
If you run the program and enter, say, 1 second,
you will observe a one second delay, and then the

program will ask for another delay value. Enter 10
and it will wait for 10 seconds until it asks again,
and so on. You must enter a number greater than
zero, and the longest delay you can use is 65,536
“ticks,” which is 1,092 seconds, or about 18
minutes.

The listing has assembly language codes in
DATA statements interspersed with REM state-
ments in order to clearly show the assembly lan-
guage subroutine. Lines 100 to 140 POKE the
subroutine into page six, which is an area of RAM
that is reserved for applications programs and
which is not used directly by BASIC. You may have
other uses for page six, so an alternative way to
store the assembly language program is in a string
array. You can put the lines shown in Program 2
into your program as an alternative to the lines
with the same numbers in Program 1. In Program
2, the USR function is given the address of the
string (ADR(TIMERS$)) instead of the address of
page six (1536) as in Program 1.

Program 2.

110 DIM TIMERS (25)

120 FORI=1TO 25

130 READ BYTE:TIMERS (I)=CHRS$ (BYTE)
140 NEXTI

240 Z=USR(ADR(TIMERS),TICKS)

TIMER could be modified to return
immediately, with the timer ticking, by deleting
lines 650 tlnough 690. (Also change the 24 in line

120 of Program 1 to 19). In this case, your BASIC
program must PEEK location 554 to find out if the
amount of time you set has passed. [F PEEK(554)
=(0 THEN time is up, otherwise IF PEEK(544) <0
THEN time is not up yet.

The Atari has five built-in timers, which creates
the potential for control of very complex situations.
Two of the timers “ring their bells” by calling a
subroutine (which you can provide) and three
“ring their bells” by setting a memory location to 0.
Timer number three works this second way — the
TIMER subroutine in Program 1 sets the memory
location to a nonzero value at line 610, and then
just repeatedly examines the location at line 650.

When the value at the location goes to zero, the

branch at line 670 will no longer be taken, and the
subroutine returns to the BASIC program.

Timers one and two, which call a subroutine
upon reaching zero, must have the subroutine
entry address placed at a special location in memory,
as shown in the following table:

Subroutine Entry  Address
Timer  Atari Name Address
1 CDTMAI $0226
2 CDTMA2 $0228

Timers three, four, and five use flags at the memory
locations shown in the following table:



GHOST HUNTER

™

L]

L

||

B

THE ULTIMATE GAME
OF HIDE AND SEEK.

In the beginning. . . there was Star Raiders. ™
Then. . .came Missile Command. ™

Now. . . Arcade PLUS introduces Ghost Hunter, ™ the first in a new generation of software for
the Atari® 400/800™ personal computers.

Your mission in Ghost Hunter™ is simple—rid the mansion on Huckleberry Hill of ghosts. . .
before they get you!
Ghost Hunter™ begins where most computer games end!
® 5] game variations!
® One or two player game. . . you can play alone or head-to-head against another player!
e Choose from 16 different “floor plans” or let the computer randomly choose for you!
® Special features allow you to “Build-A-Hunter” and “Hide-Instantly™!
® Fast paced, 10 color action with 4-channel music and simulated sound effects!
Ghost Hunter™ is available on cassette or disk for Atari® 400/800™ computers with 16K

minimum memory from your local Atari computer dealer. Orsend $29.95 (cassette)/$34.95 (disk)
+ $2.50 postage and handling (CA residents please add 6% sales tax).

© 1981, Arcade PLUS I

Star Ratders and Missile Command | pl l 'S
are trademarks of Arari, Inc.

Ghost Hunter 1s a trademark

of Arcade PLUS 5276 Hollister Avenue Suite 208 Santa Barbara, CA 93111 (805) 683-2305




106 COMPUTE!

November, 1981. Issue 18

Flag
Timer Atari Name Address
3 CDTMF3 $022A
4 CDTMF4 $022C
5 CDTMF5 $022E

The Atari Operating System provides a special
subroutine called SETVBYV to set the timers. (The
need to use this subroutine is the reason that the
timers can not be set directly from BASIC.) To use
SETVBV, either put the address of the subroutine
you want to have executed when the time is up into
CDTMAI or CDTMAZ? (in the case of timer one or
timer two,) or set one of the flags CDTMF3,
CDTMF4, or CDTMF5 to a nonzero value (in the
case of timers three, four, or five). You must then
load the high-order byte of your countdown time in-
to index register X, load the low-order byte of the

time into index register Y, and load the number of

the umer you wish to use (one through five) into the
accumulator (register A). Finally, code a JSR
SETVBV to set the timer. The address of the
SETVBV subroutine is $E45C. Lines 430 through
640 in Program I illustrate this calling procedure.

One final note — you should probably not use
timer one. The Atari ()pualmg System itself uses
this timer in its input-output routines. If you at-
tempt to use it, you may interfere with the operation
of your system.

Program 1.

18 REM DEL&Y BAS

28 FEM DEMORMSTREATE USE OF aTeRI COUMT-O0
W TIMER FROM BRSIC

33 FEM BY JIM CLARK

188 BEM PUT &SSEMELY SUBROUTIHE “TIMER®
oM PARCGE &

11‘5‘ FF‘LE"' 1..,_

128 FOR S0DR=PAGCEE TO POGER+Z4
178 RESD BYTE:POEE sDO&,EYT

148 MERT G00DR

298 FEM DEMOMSTRETION OF Coll 70 "TIMER"
218 PRIMT "SECOHDS DELGY™

229 TMPUT SECOHDS

238 TICKS=eaxSECOHDS

248 F=USROPHCER, TICES

258 GOTC 284

380 FEM SUBROUTIME TIMER

318 REM CALLIMC SEDUEMCE FROM BRTIC:

328 REM Z=USROENTREY. TICKS

328 REM

348 REM RETURMS TO BASIC AFTER TICEZ-28
SECTHDS 2
356 REM SUBROUTIME IS COMPLETELY RELOCAT

f#BLE
258 FEM S0 ORICIH FOR ASSEMELY
Wk HERE

15 HOT SH

32 FEM SYMBOL ERUATES TO ATAERI OPERATIM
G SYSTEM:
358 REM COTHFZ=$8224
EM TIHER 43
35 FEM SETURL=$E4SC
DR SYSTEM ROUTIHE
480 REM

418 REM PLY

28 DATa 1od

431 REM PLA

oF TICES

440 0ETE 10d

458 REM Ta¥
408 DETa 178
470 REM FLA ;GET LOM-EYTE
OF TICKS
408 DETa 16d
43 BEH TaY
o8 DRTR 168

Sif REM BME TIMER
K58

S28 0GTa 2824
538 FEM TFA
W EBOLIT HIGH EYTEY
S48 DATS 138

o5 REM BHE TIMER
Sei DETO 288, 4

Sra REM RTS

;FLAG FOR SYST
SEMTEY POIMT F
TO SET TIMERS

JGET HIGH-EYTE

iMRKE SURE TIC

iLOW BYTE=8. H

FETLIEY

208 DATA Fc

o3 REM TIMER LD #3 ;UEE SYSTEM TI
MR #2

pEE DRTA 169, 3

il REM STa COTHFZ ;SET THE FLAGY
i3,

ped DATa 141.42.2

638 FER SR SETURU

EF

edd DaTa 32,92, 228

£98 FEM LOOP  LOS COTHFS
FLAC GOES TO &

pER DATa 173,422

678 FEM BME LOOF

e DATa 282, 251

£33 FEM RTS

(MAIT TILL THE

s TIMER HAas COu

HTED Dikk TO B, RETURM
7 DATA 96
233 END ©

COMPUTE!
The Resource




November, 1981, Issus 18 COMPUTE! 107

GREAT GAMES FOR ATARI

Gin Rummy 3.0
The classic computer Gin Rummy game now available for Atari,
with color graphics and sound. Plays a regulation game, and a
tough game that will hold its own against anyone. Keeps score to

game level. Disk version keeps a running score in disk file so you
can start another session where you left off. 24K Cass. IGR/C F ATARI
$19.95, Disk IGR/D $24.95. or

Casino Blackjack/Counter Get the most from your ATARI 400.
Play at a very realistic casino table — learn to beat the house at L :
its own garlne, or jusftfplayhfordfur;] following theI recor:nmelr:ded Memory expansion to a full 48K is now
bets. You play one of five hands (the computer plays the others), : :
and practice card countir;{g as tl;le éarcljs are de;(ijlt, Cl;oose u%to 6 possible with our 48K Board. Expand
decks to play against, and set the dealing speed to slow, medium :
or fast. 16K Cass. 1BJ/C $19.95, Disk IB}/D $24.95. your ATARI 800 with our 32K Board.

Concentration 48K Board $299

Excellent full-color graphics, great fun to play on the screen.
Where was that sailboat you saw two turns ago? Choose up to 15 32K Boal'd $ 199
pairs of figures—a smaller game is fascinating for children, and 15

pairs will challenge anyone. For 2 players. 16K Cass. ICO/C $14.95.
Atari 3-Game Pack, 'NTEC

These three great Atari games — Gin Rummy, Blackjack and

Concentration — on a single disk, and at less than the cost.of the SUite # 111
three separately. $49.95.
ALL PROGRAMS OPERATE WITH JOYSTICKS 3387 Del Rosa Ave. North

San Bernardino, CA 92404
MANHATTAN SOFTWARE (714) 864-5269

e RIGE CA residents add 6 percent tax
WOODLAND HILLS, CA 91365
California residents add 6% sales tax ATARI is trademark of ATARI, Inc.

24-hour Visa and MasterCard order line:

(213) 704-8495

A

educational software for the ATARI" educational software for the APPLE =

HIDDEN WORDS

A word-search program for the ATARI®.

Move your character over the letters

WQQMUSBRHUD I EWBDSCM that Spe” your WOrd Words r‘:ja‘y be reﬁd
GXIGZLF GENRPD

ropox 1 Gzermanceniro i from left, right, up, down, or diagonally.

JPZGHHUYJBJUINPDZFE e For one or two players
OYIOLIMPRFKSQDLGWYX

1QYPCVFNSXIFJCWIOKF e Four levels of play
TWALVXEYYOYSQGN I SOL

JMISRFOYNXUUJORMUIN o Comes with word base of the most
CEGAI RRAMAVRMSPTVVN

1 LOSING 2 frequently misspelled words.
— — ® Requires JOYSTICKS

24K BASIC, Grades 1-8+ ... $17.50

SPATIAL RELATIONS

Designed to help the child learn words For the ATARI*
that indicate size and placement Units

cover: big/small, tall/short, right/left, THIS IS -
high/low, over/under, in/out Requires

one joystick. Minimal reading. SIDE BIG

TWO REQUIRES NO READING - Use

with Type-'N-Talk™ speech synthesizer.

16K BASIC, Preschool-1 .... $17.50

ATARI

400'& 800"
/ Computer Software

IN 8K MACHINE LANGUAGE DISK OR TAPE

*The longest lines at the Video/Electronics show
in NLY. were people waiting to play KAYOS!

CM 1001 — HORSEWORD DERBY** ... $19.95 ; A
CM 1002 — AVOID** ... .. .. $19.95 Type-N’-Talk " speech synthesizer (VOTRAX).
CM 1003 — TRIBOMB** . ............ $19.95 Let your computer talk with one of the easiest to use speech
CM 2001 — KAYOS o ... $34.95 synthesizers on the market

Requires RS-232 interface. ........ e i LN L B $375.00

TH.E.S.LS.

P.O. Box 147 « Garden City, MI 48135

**Requires 16K of RAM
TO ORDER SEND 5§1.50 SHIPPING

COMPUTER MAGIC LTD.

eINpa _,+1 ITddV U3 10) AIBMYOS [PUOIEINPS MV LY Y] 10] JIBMYOS [EUONEINDS , 4]

@ for the ATARI" educational software for the APPLE Il+** educational software for the ATARI'educationa

40 Wakefield Ave. or call (313) 595-4722 for C.O.D. g
Port Washington, NY 11050 Some T.H.E.S.LS. software is now available for the APPLE I+ &
DEALER INQUIRIES WELCOME g

Dealer Iﬂqulrles Please add: $1.50 shipping/handling, $1.50 for C.O.D., Mich. res. add 4% sales tax ?
516-883-0094 WRITE FOR FREE CALALOG B

*ATARI s trademark of Atari, Inc. **APPLE is trademark of Apple Computer, Inc. *** Type- N Talkis R

trademark of Votrax a

-

BMJOS [BUOIIEINP? , +]] T1ddV Ul 10] 3IBM]OS [BUOIEINP3 VLY 24l
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Printing
Numbers That
Make Cents

Tina Halcomb
Carrolton, TX

In the Atari Basic Reference Manual (page 39), the
section on String \Lmlpul.mnm shows a way to
pllnt selected portions of a sllmq That is, some-
times we need to control the size of items that are
being printed due to limited space. Or maybe we
just want a prettier, more uniform format.

When dealing with numbers — complex com-
putations and so on — accuracy can be very impor-
tant. Atari gives several digits of accuracy and, in
some cases, the numbers are expressed in terms of
scientific notation.

If you were to write an accounting program
you would want to have the figures as accurate as
possible, but, in most cases, you wouldn’t need any
more than two decimal places printed. This is
especially true if you are speaking in terms of
dollars and cents. You might also want the fraction
rounded to the nearest 100th. The following for-
mula will do this for you:

A=INT((A +.005)*100)/100

It rounds the number off to the nearest 100th and
disregards anything beyond two decimal places.
This works very well, however, if you were to enter
a number such as 79.00, the Atari automatically
deletes the decimal point and trailing zeros. They
would be necessary for a consistent printout. Lines
70 and 80 of the example program check for
decimal point position and pad with zeros if
necessary.

You can also line up the decimal points for a
uniform columnar printout. Using an X and Y

cursor position statement, subtracting the length of

the string from the X (right boundary) coordinate
will line the decimal points up very nicely. And, of
course, you will increment the Y coordinate ac-
cording to the desired horizontal spacing.

To see how all of this works, type the example
program in and run it.

10 DIM BS$(20)

20 Y=6

30 GRAPHICS 0

40 INPUT A

50 A=INT((A+.005)*100)/100

60 B$="00":B$(LEN(B$)+ 1)=STRS$(A)

70 IF B$(LEN(BS)-1,LEN(B$)-1)="."" THEN B$
(LEN(B$)+ 1)=*0":REM check for 1 decimal
place

80 IF B$(LEN(B$)-2,LEN(BS)-2)<>*“.” THEN B$
(LEN(B$) + 1) =*.00":REM check for 0 decimal
places

100 GOSUB 200

110 GOTO 40

200 X=20-LEN(BS):Y=Y+1

210 POSITION X,Y:PRINT B$(3)

220 RETURN ©

1 0. 0.2.2.0.0.0.8.8.8..0.0.0.0.0.0.0.0.0.0.0.0.¢.0.0.0.9.91

ATARI 800/400
Users and Dealers

%

»*

*

Our software is available now for your computer including

Sing along with your ATARI and the Music

Composer Cartridge this Christmas with the »

help of our CHRISTMAS MUSIC files. Words In- 3

»*

i

*

¥

»*

*

X

cluded. - Specify Set 1 or Set 2. 24K Disk - $24.95, 16K Tape - *19.95
MATHFAKS helps reinforce basic math skills
with the help of the Votrax Type-N-Talk”and

ATARI 850 Interface (oth opticnal 24K Disk - *24.95
16K Tape - *19.95

Votrax Type-N Talk' for above wnh RS 232
cable -39 kg :
Computer s Voice"

2370 ELLA DR. - DEPT. C-9
FLINT, MI. 48504 - (313] 238.5585

3SR T TT RIS

2.8.2.2.0.0.0.9.9.0.2.9.0.0.0.9.¢0.9.0.¢

ATARI® X

SOFTWARE
By PMS

MULTI-PURPOSE BUSINESS
PACKAGES FOR ATARI® 800

* General Ledger
Receipts, Disbursements, Balance Sheet, Income Statements,
General Journal, and more for small to medium businesses

» Cashler - Inventory Control
Point-of-sale retail cashier with inventory control in ona powerful
package — or use Inventory Control alone!

* Accounts Payable and Recelvable
Subsidiary journals to Integrate with General Ledger

*PMS can help design a complete business
system specifically for you - call for details!

DISTRIBUTED BY

IMAGE WORKS
SOFTWARE

MC - VISA Accepted
$2.00 shipping & handling
add $1.50 for COD

3124 South Parker Road
Suite C-222
Aurora, CO 80044

* Atariis the Trademark of Atari, Inc. Dealer inquiries invited
Colorade residents add appropriate tax

(303) 690-6372
Orderline 9-7 MST
Free catalog on request

NOVEMBER SPECIALS
good thru 12/15/81
* NEW RELEASES FOR ATARI®BY 'ON-LINE'.
The Arcade Sensation...JAWBREAKER $24.95.
Wizard & the Princess ... 20% OFF List
« Continuing . .. our October Specials. 25% OFF any CRYSTALWARE in stock!
\ INTEC 32k MEMORY FOR ATARI 800 $145.00
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F orma“i ng «%_ ;LIJB'FLEI,E;B#E; FROCEDURE : ¥=FROCEOURE : RC=3

218 ¢ PROCEDURE

229 7 #3;M0; ", " CO00E: ", " PROCEDURE
npu ey

248 CLOSE #2:CLOSE #3

Kenneth J Freese 258 .E“D.. £
East Meadow, NY 588 H$=STRECH:

518 LC=RC+1-LEM x$3)
526 POSITION LC,PEEKC B4
538 FETURH
Data entry can frequently be simplified by format-
ting the screen as a table and entering the data into

the table. This is in contrast to the usual method of Erogram s,

serial prompt statements. Presented here are two ioa OPEM #3.3.8,"D: INFO"

simple routines for this technique. Both examples f1@ ok CODE FROCEDU

are for numeric input, but can easily be adapted RE"

for strings. 120 FOR #=1 TO 37:% "=";:MERT ¥:7 7
Program | utilizes the Keyboard (K:) as the 138 IMPUT HO

input device. The data is entered without prompt. i48 IF MHO=0 THEM 269

The variable RC in lines 150, 180 and 200 repre- 1568 POSITION 15,FEEKCS4-1:IHFUT CODE

sents the right margin against which the data will 168 FOSITION 28, FEEKC 843-1: INFUT FROCEDU

be placed. The subroutine beginning at line 500 RE

accomplishes the right justification (see COMPUTE! i78 7 #3;M0;", *;C0O0E; ", "; FROCEDURE

#10, pg. 84). Memory location 84 (“ROWCRS”) 188 GOTO 138

holds the value of the current cursor row so line 208 CLOSE #3 (@)

520 will position the screen output on the proper

line. One drawback is not seeing the input until the

entire is keyed in and the RETURN is pressed.

Another problem is that an inadvertently pressed

key cannot be DELETEd so that correction requires ” = |
i . N

a routine to alter the disk file. QB 1.

. 5 s ) 0[1'_
Program 2 uses the Screen Editor (E:) as the . s
. et = 2 e - { 9 :
input. This is the more familiar technique to most PROGRAMMER’S GUIDE
programmers sinc_c it is the d.c'[‘uull mode of the for the
input statement. Since a semicolon cannot be used ® ®
to “hold” the line after an input function, the ATARI 800° and ATARI 400
POSITION statements in lines 150 and 160 use a
PEEK(84)-1 to move the cursor up to maintain the INCLUDES: ® Error Codes
same line. The screen display is not as appealing as ® Basic V\{ords &
in Program 1 because question marks precede Abbreviations
£ 3 S A < °
every entry and there is no right margin justifica- \G A6 Color._ Sound &
e e e S - Graphic Commands
tion. However, this may be a small price to pay to ot :
: : 1k ® Memory Locations

see entries as they are being typed and allowing for

. : : 5 ) g ® and Much More!
changes in entries prior to hitting the RETURN key.

No More Hassles looking for

Program 1. the right page in the

166 DIM =% 18> reference manual

118 OPEM #2.4.8,"K:" Shipped rolled in a tube

120 OPEM #3,8.8,"0:INFO" ready to wall mount

%3? - NO CODE FROCED Only $|6.95

148 FOR W=l TO 37:% "=";:MEAT ®:7 7 THE COMPUTER CENTER
158 ;i-PE'T $2 N m=ND - RE=6 - GDSUE 560 P.O. Box |71

6@ ¥ M"‘:_ Old Saybrook, CT 06475
178 IF MO=09 THEM 246 203-388-1587

188 INPUT #2;CO0E:¥=CO0E:RC=12:GOSUE Sha Check, Visa & Master Charge

® Registered TM of ATARI Corp.
196 v CODE; Jf |
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Typing SHOOT

Since SHOO'I" was published in COMPUTE! # 16,
we've received numerous letters from readers who
were having problems with it. Rest assured, if you
type in the Boot Tape Maker correctly, it will make
a perfect bootable copy of SHOOT.

It is not easy to type in a long computer pro-
gram listing, especially one like SHOOT, with its
huge table of DATA statements. Here are some
tips on how to make it easier, and what to watch
out for:

1. Some beginners do not fully realize that a
program must be typed in exactly as listed.

Seemingly trivial punctuation marks like the
semicolon are absolutely necessary for proper
execution.

2. Look out for numbers, too. For example, in
line 200 of the Boot Tape Maker, were the
number 125120 mistyped, the whole effort
will be flagged as an error.

3. Remember, SHOOT must run on a 16K or
greater Atari.

4. Make sure the characters in quotes on line
300 are hhh, reverse-video asterisk, LV,
reverse-video d.

5. Before running the Boot Tape Maker, vou
might want to enter “LPRINT™ to insure that
the cassette pointers are correct.

6. We reprint the program here in larger type.

0DIMHS$(1),B$(2),AD$(4),A$(60),BUFS(1148)

1 POKOFF=4%1024-1
2 GOTO 100

10 IF H3>="0" AND H$<="9" THEN D=ASC(H$)-48:RETURN

12 D=ASC(H$)-55: RETURN

20 H5=B$(1,1):GOSUB 10:B=D:H$=B$(2,2):GOSUB 10:B=B*16+D:CHECK=CHECK+B :RETURN
30B$=ADS$(1,2):G0SUB 20:AD=B:B$=AD$(3,4):GOSUB 20:AD=AD+256+B:RETURN

100 GRAPHICS 0
110 TRAP900:LINE=1000:LSUM=0
120 READ A$ : IF A$="END" THEN 200

130 ? LINE:CHECK=0:B$=A$(1,2):GOSUB 20:NOB=B

140 AD$=A$(3,6): GOSUB 30: FAD=AD

150 FOR I=1 TO NOB:B$=A$(5+2+1,6+2%1):GOSUB 20
160 M=FAD+I-1-POKOFF :BUF$(M,M)=CHR$ (B) : NEXT I

165 SUM=CHECK-65536%INT(CHECK/65536)
170 AD$=N$ (LEN(AS$)-3,LEN(AS$)):GOSUB 30

180 IF SUM<>AD THEN 900

185 LSUM=LSUM+SUM: LINE=LINE+10:GOTO 120

200 IF LSUM<>125120 THCN ? "Too many/few lines":END

205 CLOSE #1

210 OPEN #1,8,128,"C: "
220 T0CB=832+16

230 POKE I10CB+2, 11

240 BUF=ADR (BUF$)

250 POKE IOCB+4 ,BUF-(INT(BUF/256)%256)

260 POKE IOCB+5, INT(BUF/256)
270 BUFLEN=LEN(BUFS$)

280 POKE I0CB+8,BUFLEN-(INT(BUFLEN/256)3256)

290 POKE IOCB+9, INT(BUFLEN/256)
300 DUMMY=USR(ADR("hhhzLVd"),16)
310 CLOSE #1

320 END

900 ? "ERROR IN#" ; LINE:END

1000 DATA 1810000009001008101860A93C8D02D3A916850AA910850B604C4E06A3
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You are
the sole surviving
Naval Commander
ofthe Free Space Con-
federation. The Galac-
tic Empire has overrun
the entire solar system . ..
except for your remote out-
post on a moon at the outer
limits. Exploiting the un-
matched ship SHADOW HAWK 1,
you prey on the Empire’s mer-
chant fleet to capture enemy mate-
rial, which can be bartered for better
weaponry, shielding, missiles, etc., for SHADOW HAWK I. But
the Empire’s interceptors, corvettes, lancers, destroyers, and
cruisers are probing the galaxy for you. You must evade
them and the deadly battle stations throughout.

Your skill is measured by nine rankings, up to STAR LORD.
Warning: You must be very, very good to reach STAR LORD
rank! Very good indeed!

SHADOW
HAWK I uses
THREE-AXIS rota-
tion, high resolution 3-D
graphics! On Apple II°,
DOS 3.3, or Atari 800°, 48K

\ with disk drive. Joysticks re-
quired. Specify Apple or

Atari on your order. Games

are on Dyson diskettes.

Game time: 15-30 min. $49.95 ppd.
VISA & MasterCard accepted.
DEALER INQUIRIES ARE WELCOME.

107 E. Main #2, Medford. OR 97501

(503) 779-0078
“Apple I DOS 3.3, and Atari 800 are regis-
tered trademarks. respectively. ol Apple
Computer. Inc. and Wamer Communi-
cations, Inc

SIMULANOMS

The games of tomorrow for the minds of today.

o PAY LESS.
A\

ATARI

R\ e

. GET
" MORE.

m

gg

ATARI 800 with 16K memory $739
ATARI 400 with 16K memory $329
ATARI 810 Disk Drive $439
ATARI Software 10% OFF

NEW: Pro Football 16K (Cassette) ~ $7°°

Mail Order Customers
@ |ndicate Unit(s) you want
® Shipping Address ® Mass. res. 5% sales tax
® Include check, money order, MC or VISA number
We ship by best means possible freight collect

w‘ RRE"’ COMPUTER

SYSTEMS

4 Elm St., Braintree, MA 02184 (617)843-1133

After 5:30 EST please dial 800-343-5691
SEND FOR CATALOG

NOTICE

Krell Software’s
College Boards 81/82
Preparation Series
is now available on ATARI.

See our ad elsewhere in this issue.

TOLL FREE
Subscription
Order Line
800-345-8112

In PA 800-662-2444
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1010 DATA 18101812707070460018F070F070F070F070F070F070F070F070F00DFO
1020 DATA18103070F070F07041191028432931393831204A20482050414C45076D
1030 DATA 1810485649434880508292849486968898C80818283848586878800A5A

1040 DATA 18106038380001020304050607087C7C0102030201FFFEFDFE000006156
1050 DATA 1810780102030405060708090A0B0001000100010001000101000100E9

1060 DATA 181090FF000003060C1C3C7EFF00C06030383C7EFF00181818183C077E
1070 DATA 1810A87EFF0000F820F29E90F000001F044F79090F0000010D3F7F0844
1080 DATA 1810C01800000080B0FCFE18000018247E817E000001050008FF05070D
1090 DATA 1810D80000020A0118FEOA011003190020FD190020488A48A6B0ESQ708
1100 DATA 1810F0BD4C108D0AD48D1AD0OAGBOAD08D02901F013A9009D62109D0B70
1110 DATA 1811086D10BD78101865B185B18D1EDOE886BNBD6210187D6D109DOACE
1120 DATA 18112062108D00D0BD57108D12D0BD83108D08D06BAA6840A5B1D00B40
1130 DATA 18113808A9808D03D24C901138E90185B1A98A8D03D2A205BD00180A4A
1140 DATA 18115018690109109D0018C91AD009A9109D0018CA4C4D11A5B7D00893
1150 DATA 18116827A6B5E886B5E00FD0O1EA20086B5A205BD0E1818690109900A95
1160 DATA 1811809D0E18C99A9009A9909D0E18CA4C7811AGB6EBB6BSEO3CDOOCEF
1170 DATA 18119822A20086B6A5B7D02EA205BD0OE1838E90109909D0E18C99F0A8B
1180 DATA 1811B0D009A9999D0E18CA4CA311A900A2061D0OD18CADOFA290FCI0AAS
1190 DATA 1811C800D004A90185B7A900854DAD78024A4AAABDBE1085B3CA8A0BT2
1200 DATA 1811E00AOAQAAAAQ00BD921099601AC899601AEBCBC010DOFOASB20CH5

1210 DATA 1811F81865B385B28D04D0OA5B4F026AAA3009D8019CAF011A5B1D00DD2
1220 DATA 1812101286B4A9FF9D80198E00D24C2A1286B44C2A12A2008E00D20A10
1230 DATA 18122886B4A5B7D016AD8402D011A5B4D00DAS6285B4A5B3NA0A180BED
1240 DATA 181240698485B2A9FF85B08D1ED04CD1E7A9A88D01D2A9808D03D20E26
1250 DATA 181258A5008D00D2A9308D02D2A280A9009DFF199D7F19CADOF7A90CB3
1260 DATA 18127G00A2089DFFCFCADOFAA92EE8D2F02A0188D07D4A9038D10D00C27
1270 DATA 181288A9100D6F028D6F028D1BD0OA90085B4A90185B7A9408D0ED40ATF
1280 DATA 1812A0A9108D3102A9198D3002A9108D0102A9EAED0002A211A03508B7
1290 DATA 1812B8&A906205CE4A9C08DOED4AICEEBDC402A9368DCH502A0188DC60CD2
1300 DATA 1812D002A90A8DC702A214BD3710200E1409C09DFF17CADOF2A5130AC1
1310 DATA 1812E8186903C513D0FCA214A9009DFF17CADOFAA9108D0518A9500C3C
1320 DATA 1813008D0C18A9908D1318A00185B7A9088D1FDOAD1FDOCY01D0060A1C
1330 DATA 181318202A144C4E12C906DOEFAS00A2069D0D189DFF17CADOF7A90ADB
1340 DATA 181330918D1118A9928D1218A9908D1318A9108D0518A90085B7850952
1350 DATA 181548B185B685B5A218A00020C513C8C008D0OF8A207A0D0A9038D0CO5
1360 DATA 1813602A02205CE4A9C08D0OEDAAD2A02D0034C4D13A008A900196C091D

1370 DATA 1813781088D0FAC900D00AA9321865B185B14C4D13A5B7FODCA5130C73
1380 DATA 181390186902C513D0FCA2008D0718291FDDO018F00580084CB0130969
1390 DATA 1813A8ESEQO0GDOECAC0813A206BDFFF17291F0240900618CADOF34C0OB64
1400 DATA 1813C008130000008EC2138CC313AD0OAD22907C906BOF70A0AAABDNO75
1410 DATA 1813D8D210996D10BDD310997810BDD410998310A900996210BDD50BCF
1420 DATA 1813F010AAACC213A0083DC4 13BDAA1099001AESCBCECA 13D0F3980D45
1430 DATA 181408AAACC31360008COD14ABBA48982A2A2A2A2903AAG8299F 1D0O8TA
1440 DATA 181420F6FEA868AAIBACOD1460A220A90C9D42032056E4A9149D450811
1450 DATA 18143803A9759D4403A9039D4203A9089D4A03A0809D4B032056E40900
1460 DATA 181450A9009D4403A9109D4503A9789D4803A9049D4903A90B904208D9
1470 DATA 101468032056E4A90C9D42032056E460433A9B0662

1480 DATA END ©
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Atar
Owners
Stay
Tuned
1o
COMPUTE!
N
1982
For
The
| afest
N
Sofftware
Overviews,
New Products,
Applications
Arficles,
ANd
support

TOLL FREE
Subscription
Order Line

800-345-8112

In PA 800-662-2444

The aliens have swept undefeated across the galaxy.
You are an enterprising star ship captain—the final
defender of space.

As the aliens attack, you launch a deadly barrage of
missiles. Flankers swoop down on your position.
Maneuvering to avoid the counterattack, you
disintegrate their ships with your magnetic repellers.

As your skill improves, the attackers increase their
speed. And as a last resort, the aliens use their
invisible ray to slow the speed of your missile
launcher.

GALACTIC CHASE provides Atari owners with the
most challenging one or two person game in the
galaxy.

AN .
ATARI

Atari 400/800 16k. Written in machine language. Requires joysticks.

Payment: Personal Checks—allow three weeks to clear.
American Express, Visa, & Master Charge—include all numbers on card. Please include phone
number with all orders. 24.95 for cassette or 29.95 for disk plus 2.00 shipping. Michigan
residents add 4%.

Check the dealer in your local galaxy. Dealer inquiries encouraged.
Galactic Chase © 1981 Stedek Software.

SPECTRUM 26618 Southied

COMPUTERS Lathrup Village, MI. 48076
(313) 559-5252
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TexiPlot

Charles Brannon
Editorial Assistant

TextPlot is a machine language graphics utility
that lets you mix text and graphics. It is designed
to work with the four-color graphics modes three,
five, and seven. It will place any ATASCII character
— upper/lowercase, graphics, numbers, and special
symbols in normal or reverse field — on the graph-
ics screen in any of three colors. The size of the
characters varies in proportion to the pixel size:
GRAPHICS 3 characters are four times as large as
those in GRAPHICS 7, whose characters are the
same size and proportions as those in GRAPHICS
(text) mode two. Through standard display list
modification, any of the three sizes of text can be
mixed with the other modes. TextPlot enables you
to use a total of eight text modes. (See the description
of the “bonus” text modes later.)

Text On Graphics Lines

TextPlot, unlike the text modes, can be mixed on
the same line with normal graphics. You can label
charts and graphs, or quickly draw pictures with
the graphics characters and then embellish them.
TextPlot even works with an alternate character
set, so you can design special “shapes” and move
them around the screen for high-speed animation.
The text in GRAPHICS mode three is huge, a real
eyecatcher. Unlike the other text modes, TextPlot
lets you position any character at any possible
vertical resolution (although horizontally it’s the
same). And all this was without modifying the
display list!

Luckily, TextPlot is easy to use. You load it
into memory (it goes into the reserved memory at
$600 hex) with a BASIC loader or BINARY LOAD,
via DOS. You then select the graphics mode to use
it in with the ordinary GRAPHICS command.
(TextPlot works in either full-screen or window
modes.) You then “plot” each character with the
command:

A =USR(1536,chr,color,column,row)

Don’t let this machine language call intimidate you.
It merely enables a USeR command. The other
variables for the function communicate with Text-
Plot. If you leave one out, or add an extra one,
TextPlot will ring the bell to warn you.
CHR: The ASCII value of the desired charac-
ter [like ASC(*K")].
COLOR: The color of the character (just like
the COLOR statement, 1-3).

COLUMN: The horizontal position of the
character. This depends on the mode:

Table 1
Mode Max Columns Max Rows
3 5 16
5 10 40
6 10 88
7 20 88
8 20 184

Row: The vertical position of the character.
This also depends on the mode (see Table 1),
and is the line at which you want the character
to start. Remember that each character is just
eight lines of dots, so they can start at any
pixel position vertically. The horizontal reso-
lution is limited by the internal storage of
graphics information on the screen.

So, to place a blue capital letter “A” on the
screen in GRAPHICS mode three, at the second
column and tenth row, use the command:

A=USR(1536,65,3,2,10)

65 is the ATASCII value of “A”; three is the color;
two is the column; ten is the row. Strings of text
can be placed on the screen as well:
DIM T$(20)
T$=“That’s Incredible!”
GRAPHICS 7+ 16
FOR I=1TO LEN(TS$)
A =ASC(TS$(I,I))
V=USR(1536,A,1,1,2)
NEXT I
Notice that you can use any variable with the USR
function, not just A.

Bonus Text Modes
TextPlot was designed for the four color graphics
modes. Strange things can happen if you use it in
any other mode. In modes six and eight, however,
you will indeed get text. In GRAPHICS 6, the
characters are the same size as those in GRAPHICS
5. There is a blank line between each row of dots in
each character. A character plotted in COLOR 1 or
COLOR 2 will also skip horizontally. COLOR 3 will
create characters divided into “bands.” The effect
is similar to the IBM logo (See Figure 1). This same
oddity results in “artifacting” in GRAPHICS 8.
What does that mean? You get three colors of text
in GRAPHICS 8! Depending on background and
dot colors, COLOR 1 is purple, COLOR 2 is green,
and COLOR 3 is white. The text is twice the width
of GRAPHICS 0 characters, but the same height,
just like GRAPHICS 1.

I have included a sample program that lets
you type on the screen using a flashing cursor.
It works in GRAPHICS mode seven. You can use
all the standard keys, but only a few of the editing
keys work. What can I say? It’s not supposed to
be a word processor! The lines from 20000 and
up will place TextPlot into memory at page six.
You can save them to disk or tape and merge
them with other programs using the LIST/ENTER
combination.



AND NOW BEHOLD THE ENTRANCE TO
THE PLACE KNOWN AS DEVIL DWELL!

COGRMPUTER AGE SOFTRARE

CAO0O01 “Atari Epson Screen Dump" is a screen dump program that dumps a screen image (up to GR.7) to
the Epson proportionally.

CAO003 ““Atar-Renum’’ is a general utility that will renumber any tokenized BASIC program that is co-
resident in RAM. Requires only 3565 bytes of RAM.

CAQ004 “InfoFile' is a program designed to act as an electronic file cabinet. A “’dynamic keyboard’ moves
the user quickly through this menu driven program. This is a *’fast’’ database program. Use it to create, add,
delete, edit, print, selectively search, and store your custom files. All files can be secured w/ code.

CAQ05 "Binary Load Cassette to Disk' is a utility that will take binary load cassette files like SPACE
INVADERS (TM) and allow their transfer to disk.

CAQ006 “Ork Attack' has been renamed previous to release as “DEVIL DWELL." This adventure program
is not easily beaten, has good graphics, and an excellent user dialogue.

CAO007 Our long awaited ““Smart Terminal Emulator Program’ has also had a name change. We are very
happy to announce that “DOWNLOADER" is now available. This fine piece of software allows you to
download information to: Disk, Cassette, or Printer.

SWEDE 1 is a package of four programs (3-D, LUNAR LANDER, ALIEN ATTACK, and SPACE BATTLE)
which is meant to be studied as well as enjoyed. It covers mainly the mysterious world of Player/Missile
Graphics. By studying the programs you will learn how to smoothly move an object, such as a space cap-
sule, horizontally, vertically, and diagonally. You will also learn how to make the player fire and rotate
360 degrees. Also included are sections on the Cursor, the ESCape key and conversions of other BASICs

 COMPUTER AGE SOFTRARE

9433 GEORGIA AVE.
SILVER SPRING, MD 20910
(301) 588-6565

Atari is a registered trademark of Atari, Inc.
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For Cassette For Disk DOS, enter:
Rewind cassette, press AUTORUN.SYS,0600,06FF <RETURN>
PLAY & RECORD, and
enter: Enter: instead. If you don’t do this, you'll have to go to
LIST “C:”,20000,32767 LIST “D:TXTPLT.ENT”, DOS and enter L (Load) and reply with
20000,32767 TXTPLT.OB]J to load it and B <RETURN> to exit
Press RETURN twice. and press RETURN. to BASIC.
To merge with a program
alrea-dy in memory: Figure 2.
Rewind tape, press PLAY, GRAPHICS MODES
enter: Enter: 4,6,and 8
ENTER “C:” ENTER “D:TXTPLT.ENT”
and press RETURN twice. BIT U 6 B - 2 2 1 L
Advanced readers may want to know how
TextPlot works (if you haven'’t figured it out al-
ready). You are probably familiar with how to plot
characters on the GRAPHICS 8 screen by PEEKing PIXEL 1 2 3 4 5 6 7 8
the character generator and then placing these bit
patterns directly into the screen memory for
GRAPHICS 8. It works because each byte in GRAPHICS MODES
GRAPHICS 8 (and modes four and six, too) displays 3,5,and 7
elght dots, or pixels. A one-bit ‘i‘n the byte means a o e S R 1 o
lit” pixel and a zero is a dark (“background”) dot. e NN
The four color modes have to split the load between Z lé/oé*\\l\::\l | v B
two bytes. Each byte displays four pixels. Two bits 7%&\% 01—
hold the color (binary): 01 color one, 10 color two, ///\\Q
11 color three. (See Figure 2.) TextPlot uses the PIXEL 1 9 3 4

character generator (indirectly through CHBAS,
756 decimal) to get the bit map and then “pulls”
the byte accordian-style into two color bytes. Theo-
retically, any character could be a mixture of the
three colors, but it’s hard to implement and use.
(Unless you use IR modes 4 or 5...)

Using TexiPlot as a BINARY FILE
The Atari DOS lets you store machine language
files on the disk and load them back, both by DOS
menu selections. You can even have Tuctl’lm load
in dutomdmdlly with the DOS, if you're sure you’ll
always need it. After placing TextPlot into RAM,
go to DOS with the command: DOS. If you have
DOS 2.0S, there will be a pause as the Disk Utility
Package loads. The DOS menu should be displayed.
Type K <RETURN>. After the prompt, enter:
TXTPLT.OBJ,0600,06FF <RETURN>

If you want TextPlot to automatically load with

18 REM SUPER SCREEM-TextPlot Demo

20 REM Use a1l the ATARI characters

38 PEM includins cursor ue/down

48 FEM left-risht, backseace., RETURM.

S8 REM =tc. Press CAPS-LOME to

68 FEM select weprer or lower cas

78 REM as usual. #Atari Loso ke

38 REM tosales reverse field,

53 FEH Press conscle bubions for
difterent colors

186 FEH ESC switckes wmodes (7 ws 87

118 ML=153¢6

128 IF PEEECML»=8 THEM GCOSUE 23866

138 #L=19:YL=11:DIH CHAR$C 426 5, 0450

148 CHARS$(1 =" ":CHAR$ 426 =" ":CHAR$ 23

=CHARS : C$=CHAR$

ITI

Figure 1.
GRAPHICS SIX

[
TTTTTTITTTTTd

| ] I

i ] i [=1=1w] 111
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158
155
166
ire

:RUS=CHE -

169

GRAFHICS 7+G+16:0FEH #1.4,8, "K:"

IF G=1 THEW SETCOLOR 2,8,8:701=22

L1 ==L =i 0=

THEE+ 1 CHR=AEC CHARSCPOS, POZ 2 2
CCCR P05 -3

RUS=RMS+128: IF RUSXE55 THE

PUS=4

FOKE 28,4:

N FUS=RUS-256

124
281
282
283
211
228
g% 5]
316
328

e

FEUEROMLL RUS, T30, g
IF PEERD 764 2< 7250 THEW 288

T=FEEK: 532730 [F T=£ THEM C=1

IF T=5 THEM C=2

IF T=3 THEH C=3

IF PEEKC 38315 THEM Za@d

GOTD 158

FELSR ML CHE S8, 6L 58S

GET #1,KEY:E=8:0L=E

IF EEY:31 AHD KEY123 THEW 586

IF KEY=RA5CC " {CLEART ™ » THEM CLOSE #1:

GOTO 14a

320
1-G
336
246
354
368

368
354

IF KEV=ASCC " {ESCH" ) THEM CLOSE #1:6=
:GOTO 149

IF KEY=ASCC Y EUFT" ) THEM ‘=-1:E=1

IF KEY=ASCC " D0WHD " ) THEM Y=+1:E=1
IF KEY=ASCCULEFT2" 3 THEM ¥=-1:E=1
IF KEY=ASCC{RIGHT3" 3 THEM ¥=4+1:E=t

IF KEY=135 THEM #=LM:Y=V+1:E=1
IF KEY=ASCOYBACK 53" THEM H=i-1:kE

Y=32: L1

43
416
424
430
444

IF #<LM THEM H=¥L:%=Y-1

IF AL THEM H=LM:Y=Y+1

IF YL THEM 'Y=8

IF 'v<8 THEM ‘=YL

IF E THEM 178

S8 FEUSROML, KEY, T, 5. 748D

518 POS=H+7E28+1 : CHARS! POS, POS »=CHRE$C KEY
1CHC P05, POS s=CHRE$C 21400

528 IF DL=0 THEH ¥=¥+1:1F H¥aL THEM ¥=LN
N=y+1:IF WRYL THEM =B

536 GOTO 178

26080 ML=1536:FOR I=8 TO 232:RERD A:POKE
H+1,6:MEXT T:RETURN

28918 DATA 164, 248, 18,281, 4,249

Zobze DATa 11,178, 1684, 184, 282, 268

298328 DATA 251, 169, 253,76, 164, 246

24 0aTa 184,133, 195, 164, 281, 128
2B0Se DATA 144,441,127, 198,155

28068 DATA 178, 141,238.6,224, 36

200878 DATa 176,15, 169, 64,224, 32

28026 DATA 144, 2,168,224, 24, 163

28098 DATA 258.6, 141,258, 5, 184

28166 DATA 184, 141,251.6,1084, 1684

28116 DATA 141,252,8,14, 252, 6

20120 DATA 184, 164, 141,253, 6,133

28128 DAaTA 186, 166,57, 163, 18,224

20148 DATA 3,249,8, 169,28, 224

28158 DaTa 5.249,2,169,48, 133

20160 DATA 297,133,187, 163,88, 133
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ORDERS MAY BE CHECK. VISA, MASTERCHARGE OR C.O.D

For The ATARI 400/800

This arcade game takes you to the candy store
for a wild game of tag with some of the rowdiest
playmates you'll find anywhere. If you can eat
all the sweets, the bratty kids will stop bothering
you and after a quick stop and a brushing of the
teeth, it's off to the store for another day of
sweets and tag.

* Full Color Hi-Res Graphics

e Automatically Esculated Skill Level

* Quick Moving Animation
Jaw Breaker runs on any ATARI 400/800 with
at least 24K of memory and is available now for
$29.95 on disk from your local computer store
or you may order directly from us.

DEALER INQUIRIES INVITED

ON-LINE SYSTEMS — 36575 Mudge Ranch Road — Coarsegold, CA 93614 — 209-683-6858
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20178 DATA 263, 165,329, 133, 284, 32
20126 DATA 228.6,24, 173, 252,6
28126 DATA 181, 283, 133,263,144, 2
26208 DATA 238, . ‘E!4;._4:1 o, 203, 161
28218 DATA 212,133, 263, 165, 204, 181
MZQ EIHTH "'1? 1'.?'-.”4 ) 7 -;._Ith
:‘:B DﬁTH 1In 1£f J 153;-_;4 1,_- 1:1
28248 DATA 32,228.6, 165,212,
282080 DATA 285, 1:.-,._44-u1211:..1a_-
20208 DATA 133, 286, 168, 8, 1‘-._,“
20278 DATA 169,18, 133,288, 1332, 289
2822 DATA 177,2685,69,195,72, 164
26208 0aTa 18,72, 144.8.24, 173
28388 DATA 251.6,5,282, 133,285
20218 DATA 224, 1,248.8,6, 208
2@32 DHTH 38: 283, E J._U:") 23, 269
2@33@ ng ‘-J@:J._ﬁdf :b 1"_14 1'&;:‘
28348 DATA 168.8, 165,285, 145, 263
26358 DATA 288, 165, 268, 145, 263, 184
28368 DATA 168,24, 165,263, 1681, 267
28376 DATA 133,263, 144, 2,236, 204
2838@ DﬂTﬁ .ﬂ; 192:0:-_%1 13\))3‘6
28398 DATA 169.8,133,212.162,8
20480 DATA 78, 186, 144, 3,24, 191
28416 DATA 187, 166, 162, 212, 282, 262
28428 DATA 243,133,213, 96,0, 1
28438 DATH 28 (@)

Assembler
Update

Eric Brandon

In my previous article, Assembler in BASIC, |
pILSLl][Ld a program that allowed you to enter,
edit, and assemble machine ldng_,u(l('( programs.
One feature not included in the program was llu'
ability to SAVE and LOAD your source code.

have since realized that thisis a very useful cap: 1l)|l|l\
to have, so I have written this short patch that gives
the assembler SAVE and LOAD commands.

LOAD your old version, and type in the
program lines you see below.

From now on, when in the menu, a 0 will allow
you to LOAD a file from disk, and an S will allow
vou to SAVE a file to disk. The routine is written
for DOS 1.0 disks. To use it with cassette type in:

11010 OPEN 8,1,0,FL

12010 OPEN 8,1,1,FL

()p(n last note — 8K users should not use this
routine since their memory is quite full with the
original program. If however. they can convince a
friend to run it through the COMPACTOR pro-
gram in COMPUTE! SEP/OCT 1980, p. 104, they
may end up with more bytes free than when they
started! C

PREMIUM
SOFTWARE
FOR YOUR ATARI

ARCADE GAMES 24K disk; 16K cassette; Joystick required

Add these HIGH RESOLUTION, REAL-TIME, ANIMATED games to your software arsenal. Get
FAST ACTION and FULL SOUND GRAPHICS that take advantage of the unique features of
your ATARI. Enjoy challenge that requires strategy and skill.

SPACE CHASE Fly against intelligent invader clones. Arm Yourself with Nuclear Defense
Charges and play with or without Defense Shields. Enjoy this action-packed multicolor
space odyssey. Displays top score, number of planets saved and number of galaxies
conquered. $14.95 cassette; $19.95 disk

TIMEBOMB Meet the challenge of this fast moving animated race against time, enemy
aircraft and enemy bombs as you attempt to disarm timebombs set to explode ammuni-
tion depots. Avoid aircraft of varying sizes and speeds — and their bombs. Choose one of
ten Day or Night Missions. Use from one to four Joysticks. Any number can play; top
players listed on scoreboard. $14.95 cassette; $19.95 disk

DATA MANAGEMENT

FILE-IT With this startup database system you can file and manage personal information
and data. Use this database system to create, sort, store, and manipulate information such
as appointment calendars, address or telephone data, credit or charge card records, stock
investments, medical or prescription information, hobby, coupon or other types of
collection informaton...and more. With a printer you get 1 or 2 across mailing labels, disk
jacket inventory covers and neatly written copy of all your data files. Comes with well
documented instruction manual explaining basics of computer filing. Fast and easy to
use. Holds 100+ records in 24K and over 300 in 40K. Requires minimum of 24K and one
disk drive. Pinter optional. $34.95 (Disk Only)

FILE-IT 2 An expanded database system which extends FILE-IT, provides the following
additional capabilities. User controlled data selection for creating subfiles from main data
files. Random access file updating for label and financial data files. Financial entry and
report generator programs provide data selection by code(s) and/or date(s). Monthly bar
graph program generates visual pictures of selected data on screen/printer. Requires 1
disk drive, minimum of 24K RAM, and an 80 column printer. Supports single or multiple
disk drives. Includes detailed documentation, users manual and utility programs. $49.95

EDUCATIONAL/ENTERTAINMENT

MY FIRST ALPHABET Will give your youngster an unparalleled learning experience.
Complete with melodies and thirty-six professional drawings, children see pictures and
hear tunes with letters and numbers of their own choosing or the ones you choose to
show Package includes a GRAPHICS EDITOR for creating, editing and VIEWING your own
custom drawings in real time. Use drawings with any basic program or as part of MY
FIRST ALPHABET Instruction manual included. Minimum of 24K and disk required.
$29.95

WORDGAMES This package 15 jam-packed with hours of fun and challenge. Wordgames
contains GUESSIT. WORDJUMBLE and POSSIBLE. GUESSIT, a deductive alphabetic
reasoning game for 1 or 2 players can also be used for teaching or learning dictionary
look-up skills Comes with 60 word vocabulary. WORDJUMBLE 1s a multiple word
descrambling puzzle with play-on-word hints and mystery answers. Comes with 20
puzzles Instructions show how to substitute your own words and clues. Use POSSIBLE as
a word game 1ool to assist creating or playing word or letter scrambling games by showing
all combinations of letters you supply. If you like word games you will love this package.
16K cassette $14.95, 24Kdisk $19.95

UTILITIES

PROGRAMMING AIDS PACKAGE | Is four utility programs to help increase programming
efficiency and learn more about your computer. RENUMBER handles references and even
variables. Generates Diagnostic Tables for programming error detection. PROGRAM
DECODER, DECIMAL TO BCD and BCD TO DECIMAL programs give you a practical way of
studying internal program representation and ATARI number-conversion procedures.
Comes with comprehensive users manual. 16K cassette $14.95; 24K disk $19.95

SWIFTY UTILITIES Make programming time more efficient; increase programming
productivity. Includes all of PROGRAMMING AIDS | plus has REM Remover, Variable
Lister. Diskhst, DOS Caller (access DOS Utilities with program in core), MENU/SELECTOR
(to run programs in either saved or listed format) and Custom Print (for preparing
condensed and indented program listings on either EPSON MX-80's or ATARI 825
printers). (Listings skip page perforations and title and number pages.) Minimum of 24K
disk system required. $29.95

DISKETTE INVENTORY SYSTEM Use this system to gain control of your expanding
disk/program inventory. Quickly get locations of single or multiple copies of your
programs and all your valuable files. An invaluable tool, this system is easy and
convenient to use and to update, 24K disk system required. $24.95 Printer suggested.
GRAPHICS EDITOR (refer to MY FIRST ALPHABET.)

0000000000000 000000000000000000000000R0RROD

DEDICATEDTO  ATARI®

SWIFTY DATALINK High Quality Smart Terminal Communications program. Easy to use
Multi-Option, Menu Driven. Full performance uploading/downloading. Printer dump, screen
dump and disk search optlons. Use as remote terminal. Send/receive and store programs
and data files. Save on connect time charges with commercial services.....$34.95

Requires: 24K RAM, 810 disk drive, 850 Interface or equivalent, 830 or other 300 baud
modem. (Printer Dptlona

SEND CHECK OR MONEY ORDER TO:

SWIFTY SOFTWARE, |
P.O. Box 841 Melville, New York 11?4? (518) 549-9141
N.Y. Resldents add 7' % sales tax
SEND FOR FREE CATALOGUE
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Maypole

Louis & Helen Markoya
Shelton, CN

Clyde Spencer’s article on gr dphl(“i modes 9, 10
and 11 COMPUTE! #14, pg. 120)is the first dOLu-
mentation I know of concerning these “mystery’
modes. As the programs he wrote show, these
modes offer great color versatility. For a very
attention-getting display, add the following program
to his PALETTE program with the suhlnutme TEN.

260
261
270
271

280
281

290
291

300
301

310
311

320

NEXT I

REM: DRAWS NEXT RIBBON

A=PEEK (712)

REM: LOOK AT COLOR VALUE IN
REGISTER 4

POKE 712, PEEK (710)

REM: POKE REGISTER 4 WITH LOWER
VALUE IN REGISTER 2

POKE 710, PEEK (709)

REM: POKE REGISTER 2 WITH COLOR
VALUE IN REGISTER 1

POKE 709, PEEK (708)

REM: POKE REGISTER 1 WITH COLOR
VALUE IN REGISTER 0

POKE 708, A

REM POKE REGISTER 0 WITH ORIGINAL
COLOR VALUE IN REGISTER 4
FORI=1TO 20:NEXT I

200 C=1

201 REM: START COLOR NUMBER
210 FORI=1TO 75 STEP 3

211 REM: DRAW TO THESE PLACES
220 COLORC

221 REM: SETS COLOR VALUE FOR EACH LINE

230 PLOT 40,5

231 REM: TOP OF MAYPOLE

240 DR.I, 180

241 REM: MAYPOLE RIBBONS

250 C=C+1

251 REM INCREMENT COLOR NUMBER

321 REM: GIVE TIME TO LOOK AT DISPLAY
330 GOTO 270
331 REM: ROTATE COLOR VALUES

HIT BREAK TO STOP DISPLAY.

Color rotation is one effective way of creating
animation easily. The above program not only

rotates the Maypole’s “ribbons,” but also moves the

color display from the top of the screen to the

bottom. Enjoy and experiment: these bonus graphic

modes certainly call for that.

Atari Program
Listings
With this issue, COMPUTE! is
starting a new, standardized Atari
program listing format. All the
editing and cursor-control char-
acters are spelled out (e.g.,
CLEAR for clear screen) and
surrounded by brackets.

Other characters, such as
CTRL-T, the “ball” character, will
be listed as the “normal” character
within brackets: T . A series of
identical control characters will be
indicated by a number within the
brackets, e.g. 5 DOWN for five
cursor downs and 12 R for
twelve CTRL-R’s. Two control
characters, { =% and {-3 should
be shifted. Any reverse-field text
will be enclosed in vertical lines, |
like this I. (Press the Atari logo
key (Q) for each vertical line.)
We expect that this convention
will permit easy, unambiguous
program typing.

A
NOW! at Last 1 @
Software Store for your ATARI®

SPECIAL this month

New from /
<o @

3 e

JAWBREAKER! 100% machine language
for ATARI 400/800 at least 16k disk

$24.95

To place order send check or money order to:
High Country Micro Systems
9551 Green Court
Westminster, Colorado 80030

Add $1.50 for postage and handling
Colorado residents add 6.5% tax
Complete catalog available for $1.50.
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OSI Relocation
Or What’s
NEW?

Mark Guzdidl
Royal Oak Ml

After reading Elizabeth Deal’s article on “Relocation
of BASIC Programs on the PET” in COMPUTE!
#13, 1 tried to implement the program relocation
on my OSI C1P. After doing some POKEing
around, both on and off-line, I found not only how
very simple it was to do on an OSI machine, but
also some observations about how the NEW
command works.

Ms. Deal broke the relocation process down
into four steps:

1. Set up one or more partitions

2. Adjust all BASIC pointers

3. Change the tape header information

4. Correct the forward pointers in the relocated
program.

Since OSI machines store programs on tape in
ASCII (not in the internal format) steps (4) and (5)
are unnecessary. All one needs to relocate is to set
up the partitions and to adjust the pointers.

In Williams and Dorner’s The First Book of OSI,
doing just that is described. In an example in that
book, the authors show how a new workspace may
be created by two (or three) POKEs and the NEW
statement. One needs to adjust the pointer at $079,
$007A (decimal 132,133), the beginning ot BASIC
workspace pointer, and to POKE in the initial null
(Williams and Dorner do this with only two POKEs
in the book, but normal use would probably entail
three POKEs). So, if one needed to create a works-
pace at $1000, $0079 should be set to $01 (one byte
past the initial null), $0071 should be set to $10,
and a null should be inserted at $1000. After these
POKEs, NEW should be typed to reset all other
necessary pointers.

A normal LOAD should then load the program
on tape into the new workspace, provided enough
memory is left to hold it.

To return to a program LOADed into a new
workspace, change the beginning of Basic works-
pace pointer with POKEs and type RUN.

What Else Was NEW Doing?

What I became interested in was the effect of the
NEW upon the process. What other pointers were
being reset? What else was NEW doing? Was it
possible to relocate a BASIC workspace merely
with POKEs?

I quickly found out that just leaving out the
NEW only caused a machine crash. Taking a clue
from Harvey Herman’s article in the same issue of
COMPUTE!, I tried modifying the single variable
storage pointer, which is the same as the end of
text pointer. In a normal cold start the end of text
pointer ($007B, $007C) points to a memory address
two bytes past whatever address $0079,7A points at.
That is, after just cold-starting my C1P, $0079,7A
points at $0301 (768) and $3007B,7C points at $0303
(770). So, I tried setting my beginning of workspace
to $1001 and my end of text pointer to $1003.

Well, it didn’t crash — immediately. Obviously,
there was something else the NEW statement did.

Checking around, I found that in a cold start,
and in a NEW, addresses $0300 to $0302 are nulled
out. So, I tried adding the POKEs to null $1001
and $1002 to the POKEs I had already.

Success! By POKEing the beginning of text
pointer, the end of text pointer and nulling out the
first three bytes of my new workspace, I could
seemingly relocate my BASIC workspace without
using the NEW command. But seven pokes seemed
quite a bit more work than three pokes and a NEW
statement, so [ decided to see if any of the three
nulls could be removed.

[ found that the initial null could be left out to
enter a program and to LIST it, but the RUN
command generated a syntax error. If the null at
$0302, or in the modified workspace $1002, was
left out, the program would not LIST. But the null
at $0301 or $1001 could be left out with no obvious
problems.

$0301 and $0302 are pointers to the second
line in the program in the 6502 format of least
significant byte (LSB), most significant byte (MSB)
for addresses. I knew that both being nulled indi-
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NOW MEANS BUSINESS!

WORD PROCESSING THE EASY WAY —
WITH MAXI-PROS

This is a line-oriented word processor de-
signed for the office that doesn’t want to send
every new girl out for training in how to type a
letter.

It has automatic right and left margin justi-
fication and lets you vary the width and margins
during printing. It has automatic pagination and
automatic page numbering. It will print any text
single, double or triple spaced and has text cen-
tering commands. It will make any number of
multiple copies or chain files together to print an
entire disk of data at one time,

MAXI|-PROS has both global and line edit
capability and the polled keyboard versions
contain a corrected keyboard routine that make
the OS| keyboard decode as a standard type-
writer keyboard.

MAXI-PROS also has sophisticated file
capabibilities. It can access a file for names and
addresses, stop for inputs, and print form letters.
It has file merging capabilities so that it can store
and combine paragraphs and pages in any order.

Best of all, it is in BASIC (0S65D 51/4"" or
8" disk) so that it can be easily adapted to any
printer or printing job and so that it can be sold
for a measly price.

MAXI-PROS — $39.95

NEW-NEW-—-NEW
TINY COMPILER

The easy way to speed in your programs. The
tiny compiler lets you write and debug your pro-
gram in Basic and then automatically compiles a
Machine Code version that runs from 50-150
times faster. The tiny compiler generates relocat-
able, native, transportable machine code that can
be run on any 6502 system.

It does have some limitations. It is memory
hungry — 8K is the minimum sized system that
can run the Compiler. It also handles only a
limited subset of Basic — about 20 keywords in-
cluding FOR, NEXT, IF THEN, GOSUB, GOTO,
RETURN, END, STOP, USR(X), PEEK, POKE,
S (? .(g,\/ariable names A-Z, and Integer
Numbers from 0-64K.

TINY COMPILER is written in Basic. It can
be modified and augmented by the user. It comes
with a 20 page manual.

TINY COMPILER — $19.95 on tape or disk

THE AARDVARK JOURNAL

FOR OSI USERS — This is a bi-monthly
tutorial journal running only articles about OSI
systems. Every issue contains programs custom-
ized for OSI, tutorials on how to use and modify
the system, and reviews of OSI related products.
In the last two years we have run articles like
these!

1} A tutorial on Machine Code for BASIC
programmers.

2} Complete listings of two word processors
for BASIC IN ROM machines.

3) Moving the Directory off track 12.

4) Listings for 20 game programs for the OSI.

5) How to write high speed BASIC — and
lots more —

Vol. 1 (1980) 6 back issues - $9.00
Vol. 2 (1981) 2 back issues and subscription for
4 additional issues - $9.00.

ACCOUNTS RECEIVABLE - This program
will handle up to 420 open accounts. It will age
accounts, print invoices (including payment
reminders) and give account totals. It can add
automatic interest charges and warnings on late
accounts, and can automatically provide and cal-
culate volume discounts.

24K and 0S65D required, dual disks recom-
mended. Specify system.
Accounts Receivable. $99.95

* % » SPECIAL DEAL — NO LESS! * * *

A complete business package for OSI small
systems — (C1, C2, C4 or C8). Includes MAXI-
PROS, GENERAL LEDGER, INVENTORY,
PAYROLL AND ACCOUNTS RECEIVABLE —
ALL THE PROGRAMS THE SMALL BUSI-
NESS MAN NEEDS. $299.95

P.S. We're so confident of the quality of these
programs that the documentation contains the
programmer's home phone number!

SUPERDISK 11

This disk contains a new BEXEC™ that boots
up with a numbered directory and which allows
creation, deletion and renaming of files without
calling other programs. It also contains a slight
modification to BASIC to allow 14 character
file names.

The disk contains a disk manager that con-
tains a disk packer, a hex/dec calculator and
several other utilities.

It also has a full screen editor (in machine
code on C2P/C4)) that makes corrections a snap.
We’ll also toss in renumbering and program
search programs — and sell the whole thing for —
SUPERDISK 11 $29.95 (5 1/4") $34.95 (8").

AND FUN,
TOO!

BOOKKEEPING THE EASY WAY
— WITH BUSINESS |

Our business package 1 is a set of programs
designed for the small businessman who does not
have and does not need a full time accountant
on his payroll.

This package is built around a GENERAL
LEDGER program which records all transactions
and which provides monthly, quarterly, annual,
and year-to-date PROFIT AND LOSS statements.
GENERAL LEDGER also provides for cash
account balancing, provides a BALANCE SHEET
and has modules for DEPRECIATION and
LOAN ACCOUNT computatian.

GENERAL LEDGER (and MODULES) $129.95.

PAYROLL is designed to interface with the
GENERAL LEDGER. It will handle annual
records on 30 employees with as many as 6
deductions per employee,

PAYROLL - $4995.

INVENTORY is also designed to interface with
the general ledger. This one will provide instant
information on suppliers, initial cost and current
value of your inventory. It also keeps track of the
order points and date of last shipment.
INVENTORY - $59.95.

GAMES FOR ALL SYSTEMS
GALAXIAN - 4K - One of the fastest and finest
arcade games ever written for the OSI, this one
features rows of hard-hitting evasive dogfighting
aliens thirsty for your blood. For those who
loved (and tired of) Alien Invaders. Specify
system — A bargain at $9.95

NEW — NEW — NEW

LABYRINTH - 8K - This has a display back-
ground similar to MINOS as the action takes
place in a realistic maze seen from ground level.
This is, however, a real time monster hunt as you
track down and shoot mobile monsters on foot.
Checking out and testing this one was the most
fun I've had ir years! — $13.95.

NIGHT RIDER - You've seen similar games in
the arcades. You see a winding twisting road
ahead as you try to make time and stay on the
road. NIGHT RIDER uses machine code to gen-
erate excellent high speed graphics - by the same
author as MINOS.

NIGHT RIDER — $12.95 cassette only

THIEF - Another machine code goody for the
C1P cassette only. You must use mobile cannon
to protect the valuable jewels in the middle of
the screen from increasingly nasty and trigger
happy thiefs. Fast action and fun for one or two
players. THIEF $13.95 on C1 cassette only!

SUPPORT ROMS FOR BASIC IN ROM MA-
CHINES — C15/C2S, This ROM adds line edit
functions, software selectable scroll windows,
bell support, choice of OSI or standard keyboard
routines, two callable screen clears, and software
support for 3264 characters per line video.
Has one character command to switch model
2 C1P from 24 to 48 character line. When in-
stalled in C2 or C4 (C2S) requires installation
of additional chip. C1P requires only a jumper
change. — $39.95

C1E/C2E similar to above but with extended
machine code monitor. — $59.95

Please specify system on all orders

This is only a partial listing of what we have to offer. We now offer over 100 programs, data sheets, ROMS, and boards

(313) 669-3110

for OSI systems. Our $1.00 catalog lists it all and contains free program listings and programming hints to boot

AARDVARK TECHNICAL SERVICES, LTD.
2352 S. Commerce, Walled Lake, MI 48088

OSI
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cated the end of the program, i.e. there are no
other lines to be pointed to. But the need for only
one null at $0302 convinced me to start experi-
menting with nulls in the MSB of pointers later on
in the program.

I found that regardless of what value the LSB
contained, a null in the MSB of any line’s pointer
had the effect of deleting that line and all lines
following.

For example, let’s say that a multi-line program
has been typed into an OSI CIP at the normal
workspace of $0300, and the memor y addresses
$0301 and $0302 contain $0E and $03, respectively.
This means that the second line of the program
begins at address $030E, and the pointer to the
third line is at (§0O30E,$030F). If we change $030F
to a null ($00), we will not be able to LIST or RUN
past the first line of the program. Everything from
the second line on will be deleted. Except for chang-
ing the pointers to FREe the now unused memory,
we have effectively NEWed most of our program.
But, if we restored the value contained in $030F
before it was nulled, we would also find our pro-
gram restored, as long as we hadn’t added any new
lines of code which would overwrite the pseudo-

NEWed code.

This means that during a RUN or LIST,
BASIC does not check both the LSB and the MSB
for nulls to indicate the end of the program-just
the MSB. Actually, this makes sense since no real
program line would exist in Page Zero memory
(addresses that start with $00).

B h()uqh relocation without a NEW statement
is still six pokes (four for the pointers and two for
inserting nulls), it seems to me that knowing exactly
what each POKE is doing is a lot safer than using
such a dangerous command as NEW. Further, this
information gives us a number of practical benefits
such as the capability of a reversible NEW.

So these are the results of my excursion into
OSI relocation. I hope users of both OSI and other
BASIC systems may find my experiences to be
helpful.

References

Deal, Elizabeth, “Relocation of Basic Programs on the PET™,
COMPUTE!, June 1981

Herman, Harvey B., “Memory Partition of Basic Wor kspace”,
COMPUTE!, Jan.—Feb. 1980 (original printing)

Williams and Dorner, The First Book of OSI, Aardvark Technical
Services, 1980

SPEED
POWER
EFFICIENCY

SPULGB5: Printer Spooler
Virtual Indirect File

STOP WAITING for your printer!

PROCESS words. write programs...all while printing!
QUEUE lets you pile on print jobs

TWO printers may be sccomodated on any two ports
MULTIPLE COPIES with top and bottom page margins
SYSGEN relocates and permits extansive customization
VIRTUAL INDIRECT FILES on disk. End spece
problems when using temporary files. Now do extensive
editing of BASIC with your word processor

$95/$10

XREF: BASIC Cross Referencer $25

® TABULATES: Referenced line numbers, variable names
(numeric, string, array), and defined functions

® FAST machine language program

® DISK based for large BASIC source liles on any drive

%ﬁwom

Data Resource Corporation
Suite 203
1040 Lunaai Street

Kailua, HI 96734 (808) 261-2012

« OSI

65D3 SYSTEMS

FBASIC: BASIC Compiler $155/$10

@ FAST machine code written with the ease of BASIC
SPEED-optimized, native-code compiler

INTEGER subset of OSI-supplied BASIC

DISK based to allow largest source and object files
EXTENSIONS to BASIC

— Simple interface 1o system hardware and software
— Direct access to 6502 registers

— Array initialization and optional absolute location.
~ WHILE and other structures

— Combine compiler and interpreter advantages

® UTILITIES (plus source), manual, and many examples

R-EDIT: Edit any program or text! $40

® FULL CURSOR control. Edit anywhere on the screen
INSERT, replace, add, delete with RAM-resident editor
ONE KEY stroke and you're ediling

BASIC, assembler, etc. edited without reloading R-EDIT
SYSGEN relocates R-EDIT and permits extensive customization

CP/M to OSI

Frustrated by all those good CP/M disks that won't run on your 0SI CP/M system?
It's that special 051 disk format! And we can fix that. Just send us your disk. 515, and
you'll seon have an 0SI compatible disk

Disk Translation Service

Manusl orders applisd 1o seftware purcheses Programa supplied on B-in. single-density
single-sided disks  Hawaii residents add 4% tex
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Data Handling

Paul Muller
Ventura, CA

The OSI Superboard is an exceptional value for
the computing power it provides. The 8K BASIC
in ROM is ideal for writing number crunching
programs which is my area of interest. After those
first few weeks of wanton programming, however
I soon realized that an organized approach to (le
handling was needed. This article outlines a method
I have used to structure the data ]umdhng chores
for my numerical analysis programs. It is a series
of BASIC routines which form a framework on
which programs are built.

A completely flexible numerical program
should be able to handle the following:

— Input data into the program from the
keyboard
— Read data into the program off a tape
— Write data on to a tape
— Edit array data in the program
].Jl')t darn ) [)El]'l ()f [hC Su'illg or al'l'ily
Add elements to the string or array
Delete elements
Change elements
Insert elements

Program I demonstrates these data handling rou-
tines. In this simple example, up to 50 numbers
can be placed into two one-dimensional arrays, X
and Y. The data can be examined, manipulated,
stored, or retrieved from tape without leaving the
program. To anyone who has written a statistical
program, the advantages of these routines soon
become evident.

The program consumes about 1800 bytes as
written (not including the REMark statements).
The amount of memory required will depend on
the number and size of the arrays being used. The
really determined Superboarder will undoubtedly
find a way to squeeze the program into even less
n]el]]()l')".

Here is a step-by-step look at the commands
available in this program. If it sounds complicated,
don’t worry. The program takes all of five minutes
to master.

INPUT: Calling the INPUT routine allows
you to enter the data into arrays X and Y from the
keyboard. Simply input the values for each element
in the arrays per the program query. The element
number of each input is shown also. To exit from
the INPUT routine, simply enter END,END in
response to the query.

Now that you have entered some data into the
ptng -am, you will want to check it for accuracy.

Calling up the EDIT routine provides the necessary
commands.

LIST asks for the beginning and ending array
element numbers for the data you want listed. The
output shows the element number in the left hand
column, and the data in X and Y residing in those
elements.

To change an incorrect entry, enter the ele-
ment number and the correct values of X and Y in
response to the program query.

To delete datain X and Y, enter only the
element number in response to the DELETE query.
The same procedure is used for the insert com-
mand, but you must enter X and Y values as well.

The ADD routine picks up where the INPUT
routine left off. To exit, enter END,END in re-
sponse to the query. Note that terminating the
ADD routine takes you out of the EDI'T mode.
The CNTL function in EDIT does the same thing.

To write the data on a cassette, call up the
TAPE routine. Upon hitting the WRITE command,
the program will ask you to enter a title pad. Simply
repeat a suitable title and date until you get an
overflow signal. The title pad will be 72 characters
long, and will be written on the tape ahead of the
data. This serves two purposes; to identify the data
and keep recorder noise between data files from
being picked up by the program. (The title pad is
read into the program in the READ routine, but
not used.)

After the title pad is entered, the program will
instruct you to start the tape. When the recorder is
running, enter any number and hit RETURN; a
listing of the data will follow the title pad. When
the end of the data in the two arrays is reached, the
program will prompt you to stop the tape. All of
the SAVE and LOAD commands are taken care of
by the program.

The READ routine is similar. Since you are
entering new data, exit the program using the
STOP command. Using the Superboard’s LOAD
command, locate the data file in the tape, then
bring up the program. The READ routine will
prompt you to start the tape, which should be in
the title pclcl of the data file. Enter any number
(quickly!), and hit RETURN. The title pad and
data will begin listing on your terminal. When
END,END is encountered in the data file, the
program will prompt you to stop the tape. You can
then edit or add to the data using the other routines
in the program.

The RUN command simply jumps to the
starting line of the analytical portion of the pro-
gram. In this example, the mean value of the X
and Y arrays is calculated and displayed. The
STOP command allows you to exit the program.

This program is intended only to demonstrate
one technique of handling data. There is a lot of
room here for more sophistication. You may want
to modify this pr ogram to allow the reading of
several tape files into the same array. Or maybe
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you want to read data into different arrays. You

could set up your program such that it would take

in one set of data and write out a different set to be

picked up by another program for further analysis.

You could thus chain programs together in modules

and increase the power of your Superboard far

above its memory size. And who knows, maybe

your friends with their dual disk drives and mega-

byte memories will actually envy your low-cost,

customized “tape operating system!”

13 REM***DATA HANDLING PROGRAM***

20 REM***BY PAUL MULLER 8/81%**%*

30 REM***DIMENSION ARRAYS***

4¢ DIM X(50),Y(50)

50 REM***START CONTROL ROUTINE***

6@ FOR J=1TOS5:PRINT:NEXT

78 PRINT"INPUT(1),EDIT(2)":PRINT"TAPE(3)
+RUN(4)"

8@ INPUT"OR STOP(5)";C

9¢ ON C GOTO 110,200,480,780,850:G0T060

10@ REM***START INPUT ROUTINE***

110 N=0

120 REM***START ADD ROUTINE* **

1360 FOR I=N+1TO0540

146 PRINT"X";I;",Y";I:INPUTXS,YS

150 IFXS$S="END"THENG®

160 X(I)=VAL(XS$):Y(I)=VAL(YS)

170 N=N+1

1880 NEXTI

190 REM***START EDIT ROUTINE***

200 PRINT:PRINT:PRINT

210 PRINT"LIST(1l),ADD(2)"; PRINT"DELETE(3)
 INSERT(4)"

220 INPUT"CHANGE (5),CNTL(6)";C

230 ONCGOTO250,130,300,360,430,60

249 REM***ARRAY LIST ROUTINE***

250 PRINT":INPUT"ENTER Il,I2";Il,I2

260 FORI=I1TOI2

27@ PRINT" ";I;X(I);Y(I)

28@ NEXTI:GOTO209

290 REM***DELETE ROUTINE***

300 PRINT:PRINT"ENTER I FOR"

310 INPUT"DELETED X, ¥":IL

320 FORG=ITON

330 X(G)=X(G+1):Y(G)=Y(G+1)

349 NEXT G: N=N-1l: GOTO0200

350 REM***INSERT ROUTINE***

360 PRINT:PRINT"ENTER I,X,Y":INPUTI3,I4,I
5

3780 FORG=I3TON+1

380 I6=X(G):I7=Y(G)

399 X(G)=I4:Y(G)=I5

400 I4=16:1I5=I7

410 NEXT G:N=N+1:GOTO0200

42p REM***CHANGE ROUTINE***

439 PRINT:PRINT"ENTER I,X,Y"

44p INPUT I4,I5,I6

450 X(I4)=15:Y(I4)=I6

460 GOTO200

479 REM***TAPE ROUTINE***

4809 PRINT:PRINT"READ(1),"

499 INPUT"WRITE(2),CNTL(3)";C

5@¢@ ON C GOTO 648,520,60

5108 REM***WRITE ROUTINE***

520 A=PEEK(15):POKE 15,72

S3@ PRINT"ENTER TITLE PAD":INPUT PS$

54¢ INPUT"START RECORD";C:SAVE

5580 PRINTPS

56@ P$="_|l

576 FORI=1TON

588 PRINTPS;",";X(I);",";Y(I)

59@ NEXT I:PRINTPS;",END,END"

600 POKE 517,80

610 POKE 15,A:PRINT"STOP TAPE"

620 GOTO 489

630 REM***READ ROUTINE***

640 A=PEEK (15) : POKE15,72

650 PRINT:INPUT"START PLAY";C

660 N=@:LOAD

67@ INPUT PS

680 FORI=N+1 TO 50

69@ INPUT Ps,xS,YS

780 IFXS="END"THEN 749

710 X(I)=VAL(XS$):Y(I)=VAL(YS)

720 N=N+1

730 NEXT I

740 POKE 515,80

750 PRINT"STOP TAPE":POKE 15,A

760 GOTO 60

778 REM***START ANALYTICAL PART OF PROGRA
M* % %

780 2=0:22=0

79¢ FORI=1TON

800 Z=Z+X(I):22=22+Y(I)

818 NEXT I

820 PRINT:PRINT"MEAN X=";Z/N

830 PRINT"MEAN Y=";Z2/N

84@ GOTO 60

850 END (@
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Keyboard
Conversion
Program For
The OSI C1P

Ronald C. Whitaker
Salt Lake City, UT

One of the features advertised by OSI for the C1P
and Superboard microcomputers is a lower case
character set. While this feature is present, trying
to make use of it can be both confusing and frus-
trating. When the shift lock is depressed, the al-
phabet is decoded as upper case characters and the
upper row of keys produces numbers. The symbols
on the upper row of keys are produced when either
shift key is depressed. This works well when wr iting
BASIC programs since lower case characters are
not recognized by the BASIC interpreter except
when used in PRINT statements. When the shift
lock 1s released, the alphabet is decoded as lower
case and the upper row of keys is decoded as gar-
bage. The numbers can be obtained by depressing
the left shift key. This also changes the alphabet to
upper case. Depressing the right shift key produces
only garbage. There’s probably a reason somewhere
for this bizarre decoding pattern, but it certainly
seems illogical.

This problem with keyboard decoding didn't
make too much difference to me until I tried to
write a program to teach touch typing skills to my
kids. Then it became very apparent that the Lex-
board must decode as much like a standard type-
writer keyboard as possible. This means that, when
the shift lock is depressed, the alphabet must decode
as uppercase and the upper row of keys must pro-
duce the symbols. With the shift lock released, the
alphabet will decode as lower case, and the upper
row will produce numbers. Finally, both right and
left shift keys must decode the same and produce
upper case alphabet characters and symbols from
the upper row of keys. To do this, I wrote a short
machine language program to change the decoding.

This program makes use of the fact that, when
a subroutine call 1s made to $F000, the subroutine
polls the keyboard and the ASCII code of the next
key pressed is placed in memory location 531. The
keyboard conversion routine then examines this

value and, if necessary, converts it to a standard
typewriter character and places it back in memory
location 531. The converted value is then PEEKed

from memory by the BASIC program and POKEd
to the screen. Below is a BASIC program which
demonstrates the use of this subroutine. It works
as follows:

Line 5 specifies the end of RAM available to

BASIC

Lines 10—-30 POKE the subroutine into the

protected area

Line 40 clears the screen

“.it became very apparent
that the keyboard must decode
as much like a standard
typewriter keyboard as possible.”

Lines 100-115 set up the beginning of the line

to be written

Line 120 loads zero page addresses 11 and 12

(USR vector) with the starting address of the

machine language subroutine and calls the

subroutine via the USR function.

Line 130 provides a line feed/carriage return

function whenever the RETURN key is

pressed.

Line 140 provides a true backspace whenever

the RUBOUT key is pressed

Line 150 erases the page and starts the pro-

gram at the top of the screen

[t is necessary to protect the area at the top of
RAM where the machine language subroutine is
stored so that the BASIC program will not write
over the top of it. The REMARK lines at the begin-
ning of the program give values to use in lines 5
and 10 when other than 8K systems are used. |
intentionally avoided the “free memory” from
$0222 to $02FF because of its growing popularity
with almost everyone who writes short machine
code programs. This popularity has led to an ever
increasing number of conflicts between otherwise
useful programs.

I[f I were going to improve the program further
[ would do two additional things: first, I would
write another machine language program to erase
the page instead of using the PRINT/scroll erase
that I have included here. Second, I would write
another machine language program that would
scroll the screen upward when the cursor reached
the bottom of the page. However, these additions
are beyond the scope of the rather simple demon-
stration program listed here and are left for the
reader to implement.
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The Keyboard Conversion program as de-
scribed here suggests additional uses for the OSI
C1P microcomputer which would be difficult and
impractical with the standard keyboard decoding
provided by OSI. Two that readily come to mind
are typing tutor programs and character oriented
word processors or text editors. The conversion
subroutine has been an interesting exercise in
machine language programming and use of the
USR function. Hopefully, the reader will find it
useful and I would be interested to hear of any
uses found for it.

KEYBOARD CONVERSION PROGRAM

5 POKE 133,179:POKE 134,31
6 REM..FOR 16K SYSTEMS CHANGE LINE 5 TO
“POKE 133,179:POKE 134,63
7 REM..FOR 24K SYSTEMS CHANGE LINE 5 TO
“POKE 133,179:POKE 134,95"
8 REM..FOR 32K SYSTEMS CHANGE LINE 5 TO
“POKE 133,179:POKE 134,127"
10 FOR X=8116 TO 8192:READ Y:POKE X,Y:NEXT
11 REM..FOR 16K SYSTEMS CHANGE LINE 10 TO
“FOR X = 16308 TO 16384:”
12 REM..FOR 24K SYSTEMS CHANGE LINE 10 TO
“FOR X =24500 TO 24576:”
13 REM..FOR 32K SYSTEMS CHANGE LINE 10 TO
“FOR X = 32692 TO 32768:"
15 DATA 32,0,253,173,0,223,201,255,240,34,201,253,
240,50,173,19,2,201
20 DATA 47,208,6,169,63,141,19,2,96,201,59,144,1,
96,201,48,176,1,96,56
25 DATA 233,16,141,19,2,96,173,19,2,201,92,144,1,
96,201,45,176,1,96,56
30 DATA 233,32,141,19,2,96,173,19,2,201,107,144,1,
96,201,81,176,217,96
40 FORN=1TO 30:PRINT:NEXT
100 PL=53411:S=0
110 IFPL>54171 THEN 40
115 POKE PL+S,128
120 POKEI1,180:POKE12,31:X=USR(X):C=
PEEK(531)
130 IFC=13THENPOKEPL +$,32:5=0:PL=PL + 64:
GOTO110
140 IFC=1270RC=159THENPOKEPL +S,32:S=5-1
:POKEPL +5,128:GOTO110
150 IFC=100RC=42THEN40
160 POKEPL+S,C
170 S=S+ 1:1FS>23THENS =5-1
180 GOTOI110 (@)

NOTICE

Krell Software’s
College Boards 81/82
Preparation Series
is now available on OSI.

See our ad elsewhere in this issue.

CEITEN ]

OUR
UT WARNING,

THE MABAUDERS WHO HAVE B

STARGATE:

Pretzelland Software
2005 A WHITTAKER RD.
YPSH.AN'", MI1.48197

DataM ax

For CBM 8032 Computer-8050 Drive
3049 Cleveland Ave., Fort Myers, FL 33901

MAILMAN — Mail List Management System
by: Randy Stack — DataWMax Software

Options available:
1. Enter a new file
2. Modify an existing file
3. Display an existing file Drive O - 1200 per file
4. Delete a file Max 7.000 using
5. List entries by category both drives
6. Generate mailing labels
7. Initialize a new data disk
8. Exit program

Enter your choice.

File Name - "Mail List Data™

S. Sort entries alphabetically
W. Create WordPro file
Z. Labels for arange of zip codes

This program will accept 5 or 9 digit zip codes.

e Links to WordPro 4 word processor for printing form
letters, billings, statements, etc.
«Our program disk may be removed after loading for extra
storage.
« Unlimited files on multiple disks with up to 1200 records
er file.
° Eeven individual fields of information including:
name, company name, address, phone, code and 25
character comment field,
e Sorts entries alphabetically for easy modification, Le. to
delete duplicate names, etc.
«Prints reports or mailing labels by any field orin order of zip
codes for mass mailings.
« Customization for your specialized needs is available at a

nominal fee.

Price: $150 plus $5 shipping and handling:
(g

Visa and Mastercharge accepted.
Call: (813) 332-7556 for immediate shipping. |
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Editor’s Note: In this candid interview, COMPUTE!'s
Assistant Editor, Richard Mansfield, and Commodore’s
new US Marketing Director, Kit Spencer, explore Kit’s
background and goals for Commodore US. During Kit's
tenure with Commodore in England and Europe, Com-
modore reached a point where they held the lead in market
share in every country where Kit held marketing responsi-

bility. Many of you Commodore “old-timers” may remember
those times as years of promised, but undelivered, increased

support in the US. We're curious to see the impact of ‘this

and other reorientations of personnel and goals at Com-
modore US. At the age of 35, with seven years experience
at Commodore, Kit himself qualifies as an “old-timer.”
We welcome him to the US. — RCL

COMPUTE! Interview:

Kit Spencer - CBM’s
New US Marketing Director

COMPUTE!": What was your background in Europe?
What sort of things have you done in your life?

KS: Where would you like to start — with my life
in Commodore?

COMPUTE: Just a little bit earlier than that.

KS: Should I take you through a very quick pointed
history of Kit Spencer?

COMPUTEL: Okay, that would be great.

KS: I'm a physics graduate by original background,
but I'm the worst physicist in the business. After
leaving university, I worked in the Peace Corps for
a year. In Uganda. Then I spent two years with a
company called Bowmar which is in the packaging
business, if you like. Largely in the marketing sales
area with them. I then spent four years with the
Phillips Corporation. Primarily in their hi-fi and
TV division.

COMPUTEL: Was this all in London?

KS: This was, ah well, Cambridge which is about
80 miles north of London. But, basically, it was
across the UK that I was concerned with. I used to
work in — I was in their marketing group there. A
very quick and sort of pointed history, this goes
back, that must be 10 years now. We had a lovely
boom time in color television. It's wonderful. We
could sell every one we could make. But we said
the market was going to turn down in a year’s time.
Let’s look at what market we should get into — was
there anything we could do? And one of the things
that I was looking at was the calculator market at
the time. They'd come down, I think, to under
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$200. Well, we said we sell electronic products. We
sell products around two hundred plus dollars.
And I started looking around at the marketplace to
see if it was right for us at the time. And I got
rather excited at what I saw then. I saw, in that
class of companies, three generations — those that
grew up on basic electricity — cookers, freezers,
lightbulbs, heating appliances, that sort of product.
What we call the “white” goods, it was the massive
generation of companies which grew out of that —
probably General Electric over here, for example.
It was the second generation that grew up out of
the valve which was hi-fi, television, all those sort of
things. Maybe RCA or something like that is an
example here.

COMPUTE!: Transistor.

KS: Actually, the transistor was in between.
COMPUTE!: You're thinking of the vacuum tube.
KS: The vacuum tube?

COMPUTE!: /'m trying to translate this for our audience
here.

KS: The vacuum tube.
COMPUTE!: Right.

KS: Which you know you used to have them in
radios, you had them in hi-fi's, and in gramaphones.
It led to a whole massive industry of recording.
What we, in Europe, call the “brown goods™ indus-
try — televisions, hi-fi, radios. And most of the
people around me, in fact, would say it was better
for that business. At least it was a very exciting
business when it grew up around wartime, in fact.
And I said ‘Hey there is something happening
here coming out of semiconductors and display
technologies.” And you could see a few products.
You could see digital watches and they were around
$450 for the Pulsar, if you remember that.

COMPUTE!: That would be back about what year would
you say?

KS: Oh, this has got to be back maybe 10 years — 8
or 9 years. I came to the conclusion there is a whole
new generation of companies — a whole new in-
dustry coming. And I remember thinking — T felt
that within two years the price of calculators could
drop to under $25. I was wrong, it went to $10.
And I thought I was being very bullish on that.
And, actually, I decided I wanted to be a part of
the industry. And after about four years there, 1
became the UK marketing manager for Bowmar
where Commodore was my biggest competitor for
two years. And it was as if Bowmar in the U.S.
didn’t have a very happy time. Unfortunately, the
UK company was the brand leader dividing the
UK when Bowmar went into Chapter Eleven over
here ... I got approached to join Commodore, at
that time and I joined Commodore to run their
UK market operation. That would be seven years

ago. Since that time (running through my back-
ground with Commodore) I ran the UK marketing
operation. It involves the marketing companies in
Europe, which is extensive. I'm then general man-
ager of the systems division for the one which sent
out the PET computer from the launching pad. I
spent the last six months as European marketing

“..who’s to say that in
the next few years liquid
crystals won’t start
replacing the vacuum,
the cathode ray tube?”

director. I moved across here about four weeks ago
now.

COMPUTE!: You know, you said something that interested
me aboul the fact that you saw the three waves coming
through. The electric, which is what they call “white
goods.”

KS: Yes.

COMPUTEL: The valve, (which I'm going to have to put
in parenthesis as the vacuum tube) and then the third
one. You called that one “brown goods.” So what would
be this third category? Microprocessors?

KS: I guess so. “Silicon goods™ almost could be
said.

COMPUTE! Okay.

KS: Comes out of chips and displays.

COMPUTE!: Displays? What do you mean by that?

KS: The liquid crystal displays, LEDs...
COMPUTE!: Do you see those as being the central aspect?
KS: Not central, but a definitely associated area. I
mean, if you look at the total industry which in-
cludes things like calculators in the marketplace
and TV games and, ah, who's to say that in the
next few years liquid crystals won't start replacing
the vacuum, the cathode ray tube?

COMPUTE!: Yes, that was what I was thinking, maybe...
KS: And ... oh I'm sorry ... it was like seven years
ago, I remember, I drew up a list of companies I
thought would be leaders in the business into three
categories. The first category I thought would
make it; those that did a good job; or those that
were unlikely to. Commodore was in the last cate-
gory at that time.

COMPUTE": Well, that’s an irony.
KS: I've had to eat my words.

COMPUTE!: Do you have anything to which you attribute
Commodore’s success in particular?

KS: I think there are several things. Commodore is
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““They laughed when I sat down
at my PET and immediately pro-
grammed in machine language...
just as easily as writing BASIC.”

With the new Mikro, brought to you from England by Skyles
Electric works, always searching the world for new products for PET/CBM owners. A
4K machine language assembler ROM that plugs into your main board. At just $80.00 for
the Mikro chip, it does all the machine language work for you; all you have to do is start
laying down the code.

The Mikro retains all the great screen editing features of the PET...even all the Toolkit
commands. (If vou own a Toolkit, of course.) Sit down and write your own machine
language subroutine. The program you write is the source code you can save. And the
machine language monitor saves the object code. The perfect machine language answer
for most PET owners and for most applications. (Not as professional as the Skyles Macro-
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A great learning experience for those new to machine language programming but who
want to master it easily. Twelve-page manual included but we also recommend the book,
6502 Assembler Language Programming,”’ by Lance A. Leventhal at $17.00 direct
from Skyles.

Skyles guarantees your satisfaction: if you are not absolutely happy with your new
Mikro, return it to us within ten days for an immediate, full refund.

Skyles Mikro Machine language assembler............ T S e

6502 Assembler Language Programming’’ by Leventhal

Shipping and Handling ........................ (USA/Canada) $2.50 (Europe/Asia) $10.00
California residents must add 6% /612 % sales tax, as required.

Skyles Electric Works
B 231E South Whisman Road
. Mountain View, California 94041
(415) 965-1735

Visa/Mastercard orders: call tollfree
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California orders: please call (415)
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‘“‘Look how fast I create these
great graphic displays on my
PET with the new PicChip...
it’s like home movies.’’

PicChip, the new ROM that took Europe by storm, available
only from Skyles Electric Works in the U.S. and Canada.
PicChip, a ROM extension of the BASIC version 111, BASIC 4.0 or BASIC 8032 interpreter
that offers over 40 commands that allow you to create programs with dynamic graphics
displays: plots, bar graphs, pictures; and rolling, scrolling, shifting and inverting. All in-
stantly and easily added to your BASIC program.

The address for the 2000/3000 (which would require PicChip module PC2), for the 4000
(PC4), and for the BO0OO(PC8) is SA000. .. unless you have a Mikro, WordPro 111 or IV,
or Jinsam, which occupy that same address. In those cases, you will need the PicChip on
an interface board that would reside in address B800O. . . for the 2000/3000 series (PCB2),
above the Toolkit. For the 4000 (PCA4) and 8000 (PCAS8), the Mikro or WoodPro would
be switchable manually using the Skyles Socket-2-ME.

Skyles guarantees your satisfaction: if you are not absolutely happy with your new
PicChip return it to us within ten days for an immediate, full refund.

PicChip from Skyles Electric Works (Please indicate PC2, PC4, PC8)............... $60.00
Complete with interface board (Please indicate PCB2, PCA4, PCAS)
Shipping and Handling......................... (USA/Canada) $2.50 (Europe/Asia) $10,00

California residents must add 6% /6 % sales tax, as required.

Skyles Electric Works

1 231E South Whisman Road
Mountain View. California 94041
(415) 965-1735

Visa/Mastercard orders: call tollfree
(800) 227-9998 (except California).
California orders: please call (415)
965-1735.

SITANS 33S ¢13d/INGD """ STTANS 33S
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a very misunderstood company. It is looked upon
in many people’s eyes here as a U.S. company and,
in many ways, as a newish company, where, in fact,
we have actually been going 23 years. And the
majority of our business turnover is outside the
USA. We are, in that sense, sort of a diversifying
company. We are, as you probably know, the brand
leader in every country in Europe. And, in fact, in
Canada here, which is right next door to the States
(pause) ... 'm sorry, I'm afraid I was interrupted ...

COMPUTEY: You were describing what would characterize
Commodore’s success ...

KS: One thing that our products have always been
known for is value for money. And I've known
Commodore now, both as having worked for Com-
modore and being a competitor of it for a few
years before, and always our products have been
value for money. They've always been at the leading
edge of what's happening. I heard somebody: ‘Oh
Commodore is lucky. It brought the PET out. It
gotinto the market at the right time.” As you know,
it wasn’t luck. We've been doing that consistently
for the ten years I've been at Commodore. Whether
it was a scientific calculator or whether it was a
computer and, you know, hopefully we're still
there doing it today. Be it the VIC, or whatever.
COMPUTE!: s there any significant difference in terms
of Commodore’s advertising? Do they advertise extensively
in Europe and England as opposed to what they do here?

KS: I think possibly it had a more consistent busi-
ness approach in Europe than here. This has been,
relatively speaking now, an oddly successful market
so far. Obviously, I'm hoping that will change.
COMPUTE!: Well, do you attribute that difference to
anything that you can put your finger on?
KS: A combination of things. One of which was a
decision by the corporation. It’s saying: ‘How much
resources have you got in the company? Where do
you put them?’ If one goes back to the beginning
of the microcomputer marketplace, I think that we
were all learning, we were all short of resources.
Whoever you name in the business. It’s so tough
geltmg pr oduction, getting finance, everything
else going in the business three or four years ago,
that some people just put all their eggs into one
basket here. We, if you like, set about perhaps a
different strategy. We set about continuing to
broaden the product range and we put a fair bit of

energy into that. If you look at our range now,
we've got the VIC, which I think is a ver y interesting
product down on the true personal end. We've sort
of taken the original 8K PET, developed what
would the personal man want — he’d want color,
sound, low cost, and expandability. And that’s the
VIC. We've said ‘What's the difference between
them?’

[A buyer at the other end] wanted a desirable

keyboard, he wanted more memory backup, he

wanted software, etc. and that’s really the 8000
series. So we developed up the VIC range, the
4000 series, the 8000 and, now coming out, the
SuperPET series. So now I think we have put to-
gether ... we've put a lot of our investments into
getting a broad market range. And we've put our
investments into a world-wide market as well. We
did, you know, invest into developing up Germany,
England, France, etc., which probably meant that
we spent less of our corporate resources — both
human and others — in the U.S., compared to
some of our competitors. What we did start, just
about a year ago, was the beginning of our strategy
to increase our presence here in the USA. The
heart of that, very much, was the regionalization
policy — start to get closer to the dealers, etc. and
we've started. About a year now I think it has been
going on up there. And we really haven't got that
in place. We've got the products in place and we've
got the financing in place. We're beginning to look
at now the stepping up of our marketing activities
here to capitalize on the other factors.

COMPUTE! Well, I'm sure you're aware that Commodore’s
developed a reputation, in the short amount of time that
it’s been selling computers in America, of having, as you
point out, a strong price-performance ratio, but a woefully
weak support system. And there have been a series of
announcements of new distribution centers, new dealer
set-ups, new hot-lines. There’s a long list of more or less
reorganizational announcements. I take it there’s going to
l)[’ (IN()’!H’?' announcenent.

My question would be: "Why would the dealers and
the fm‘m’ Commodore supporters be likely, this time, to
expect that the kind of full-fledged support that they can
get — let’s say with the Apple — would be forthcoming
from Commodore?’

KS: I'm not going to promise a mountain. I'd
promise achieved improvement. And I'd think if
you'd look at some of the things: the regions have
shown a considerable amount of progress. Speaking
to a lot of the dealers here, we seem to have shown
a fair amount of progress after the last four months.
Some things have worked, some haven’t. That’s
par for the business. But I think, increasingly,
we're continuing to move in one direction. I think
that occasionally we have over-promised and that
maybe, for the best intentions, that’s something
we've got to be careful of. I think we've demon-
strated our fair bid over here the last four months.
[ think we will continue to demonstrate that by the
various things we are doing.

My job here is to build up, and support any
()pcmuons to build up, our marketing policies. I'm
not going to tell you that it’s going to transform
overnight. I hope to continue and accelerate what
we've been doing for, really, the past 12 months, 1
think. And, hupciull\ continue doing some of the
things that we've shown we can do, elsewhere in
the world.
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COMPUTE!: / suppose that's the curious thing. That
there’s this strange disparity between — I mean even in a
demographic sense — the Canadian and American
markets can’t be all that dissimilar, and yet there’s this
strange difference in them in the way the marketing took
place. Compare, for example, the Commodore in-house
magazines. The Transactor in Canada and the American
magazine. There is an entirely different reality to those
two things. I guess, as you say, there is really no single
cause. But, all the way down the line — advertising,
dealers, support — everything seems to be quite distinctly
different as soon as you cross the border up there. I imagine
you are more or less addressing yourself to trying to bring
America in line with the level of success, anyway, that
Commodore experienced overseas?

KS: Oh, yes. I would be unrealistic to say that we
are going to take the number one position in the
US overnight.

COMPUTE!: But that’s your goal?

KS: No, my goal is to increase our position in the
marketplace here. I don’t think that we're going to
be number one in the next six months. That would
be unrealistic. I think the danger is if we often said
we were going to do something which is promising
too much. I very much expect to take a better,
larger share of the marketplace. How large that is,
we'll have to see. We've got a good product range.
I believe that actually we are in a relatively good
position to start building. We have got a good pro-
duct range. I think that some of our competitors
may be under greater attack when this competition
comes in. Our product range does have a very
good price-performance out there so we do have a
position in that sense. I think that we have a big
user base out there going for us which anybody
new coming to business these days doesn’t have
going for them. There are a lot of PET users. A lot
of things like COMPUTE! magazine, which write
about our product, lend to our support. I think
turning ... using our strength out there is going to
be important.

COMPUTEL: Well, that leads me to a somewhat ... actually
I would like to revert to something I was thinking I might
want to ask you about one ofﬂu’fn st things you said.
You've gone to university in physics and you didn't like
physics? Or didn’t like your work. ..

KS: I did get my honors degree, but I didn’t want
to spend my life being a physicist.

COMPUTE!: Right. And you found the transition to
marketing, specifically marketing products having to do
with electronics, a relative ly easy one?

KS: Oh, I think so, yes ... my personality and that
fits in that area. I've been in the marketing of
electronic durables now for about 12 years.
COMPUTE!: / guess one thing that the readers would be
intervested in knowing is anything you have in the way of
a forecast for what the next year, five years, or ten years is

going to be like, for computing, at any level? Can you do

that in a sentence?

KS: In a sentence?

COMPUTE!: No, no. I'm just kidding.

KS: (Laughs) It's going to go in many different
directions. 1 think it is a fallacy to say we're in one
marketplace. I think that we have to recognize that
we are in a variety of marketplaces. That there are

“..my goal is to increase
our position in the marketplace
here. | don’t think we’re
going to be number one in
the next six months. That
would be unrealistic.”

the business marketplaces, the educational market-
places, there are the personal marketplaces. In
virtually every ... the instrumentation market places,
the PET is very strong in that area as you probably
know. There is undoubtedly going to be a large
increase in the usage of computers. There will be a
large increase in the awareness of them. I think
different manufacturers will begin to find different
niches in the marketplaces. I believe that it will
require traditional industry goals, but I believe it
will require other skills, as well, to be successtul in
business. I think, no question, that value for money
will continue to increase in this marketplace. That’s
been the market ever since I've known it for ten
years.

The price-performance ratio will continue to
increase. I think the emphasis in some areas will
begin to shift from technology to marketing. I
think that we've almost gone through the very first
era of the rush of enthusiasm of the products’
technicalities. And people are now beginning to
see them as tools to be used; and, therefore, the
types of dealers, the types of users, the types of
software packaqes in induslr\,' will begin to change.
The people, in my experience, now are less asking
how we did this, how we buy etc., as much as what
it will do for me. And that we're going to see distri-
bution broadening and the use broadening.

COMPUTE!: Do you see, for example, that a computer
will be in as many homes as, say, televisions, at some
point? Or will, in fact, become a television?

KS: I think, ultimately, the telephones, the televi-
sions, all the le(hnn]()gles are now converging.
That, yes, there will be some conversion certainly,
but it will take a number of years. It will take...it
could be five years before it happens. I think the
television is becoming interactive with the TV
games, with computers. I think that there is a gen-
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Pro .
gramming Revoluﬁon
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1983 Rio Grande P.0. Box 8403
ol Austin, Texas 1-512-477-2207 Austin, Texas
78785 78712
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eration of people growing up computer literate. |
would say that within five years that the business
environment the computer will become...will be
looked upon like a copy of a typewriter. Itis just a
business tool. It's not the hallowed sanctuary of the
data processor department. It's due to come. And,
in the home, it’s going to become another electronic
tool like the TV, like the HiFi. I think there are
interesting areas that will develop through the
years in education and in things like computer-age
construction. And, potentially, it can be a very
interesting area.

COMPUTE!: Do you foresee any danger that what’s
happened to most other American industries — such as
the automobile, television, and appliance industries —
that the Japanese will eventually get into the computer
industry?

KS: I undoubtedly believe we're in international
business; that you cannot compete on just a one
country area. The Japanese, I have the greatest
respect for in electronics. They may find this market
harder to get into than the others because of the
software. I also see this competition in Europe. 1
think the companies, if they truly look just at Ameri-
ca, will find themselves under increasing pressure.
I think that, as myself and as a company, it's one

of the reasons why we deliberately have tried to

act internationally in terms of distribution and
development.

For instance, we have a whole host of software
in British, German, French, Spanish. You name it.
And I would say, yes, I would think the share of
the purely American manufacturers decrease, but
will remain the dominant force. And, if you want
to choose to include the American manufacturer,
it’s probably a good question because we have
factories in Japan and in Germany. So I mean, in
our case, part of our production is here in the
States.

COMPUTE!: We've spoken mostly about hardware. I'd
like to ask you just a couple of questions about software.
Do you feel that — well, this is actually a question about
hardware — do you feel that the pm:phc*ml\ are mature?
By that I mean, do you feel that the disk drive is essentially
always going to be the disk drive it is today?

KS: No, if you want one statement about the future
from me, there’s going to be even more change in
the future than there has been in the past. Itis, by
no means, a static industry in terms of develop-
ment.

COMPUTE!: So you feel that there will be a product that
will more or less replace the disk drive?

KS: I believe, in time...I don’t believe that anything
will be obsolete overnight. But I believe, in time,
we will continue to have changes. The greatest
technical developments are still going on out there.
Our biggest problem is keeping up with the mar-
keting front.

COMPUTEY: How do you feel in general about the future
of software?

KS: I think it will increasingly become more user-
friendly. That's where the biggest breakthrough
has got to come. I see the most important areas are
use and assimilation by the person who is going to
handle it. The days of the spoke software are gone
in this industry. You'll have e not just pre-packaged
software — you have a lot of that. And also the
quality has to continue to increase. But vou have
tools to develop the software much quic ker and,
increasingly, ones that can be done by the user.
Products probably like OZZ, the Manager, things
like that, are probably sort of the halfw: ay stage
between a purely pre-packaged product and a
spoke product.

COMPUTE!: One last question (unless you have wnu.’/un.gr
you think of that I haven’t asked). What are the plans in
the other divection, on the other side of things from the
VIC? What are the plans for the SuperPET?

KS: I'd say it’s a very good market here. [ think it’s
next in addition to our product range. I think it’s
going to be par ticularly suitable for areas in educa-
tion where we're already extremely strong, higher
education. But I think it's going to increase when
they move us into some of the more traditional
areas of business. I want to say that, so far, the
micro has not gone into the traditional data pro-
cessing. Small businessmen, inside the big company,
the department manager who couldn’t get time on
the mainframe put in a micro and did word pro-
cessing or put up financial planning or kept his
own mailing list in his own office. I think that the
SuperPET potentially bridges his gap.

I think the traditional computer industry has
recognized the micro at last. Maybe IBM's entry
signifies that. If you can’t beat them, join them. I'm
beginning to see rather traditional computer com-
panies not having such a good time as they were.
Rather traditional software houses were beginning
to find it tougher. When the micro first came out,
they could be poo-pooed a little bit. People said
where there was no software, there was no service.
All those were things that would come in time, but
the potental for the machine was there. Now it's
there.

I think the SuperPET is going to start appealing
to some of the software audience out there — the
ability to write in languages they know. That the
DP department is beginning to look at micros.
They are beginning to get involved with the specil-
ication of micros within their company at the de-
partment level and that they will. For the SuperPET
offers them something very attractive: the ability to
potentially transport software, the ability to use it
potentially as an intelligent terminal. | think it
begins to cross that gap between the traditional
computer and the micro. And that could be a very
important thing to us. ()
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For 24 Pin ROM Machines Only.

QUALITY ACCOUNTING SOFTWARE
for the CBM COMPUTER

THE GENERAL LEDGER SYSTEM $150.00
All entries are made via formatted, fill in the blanks,
screens. There is a separate check stub format disburse-
ments entry screen and eight digit account numbers to
allow sub coding as required. Up to fifty user designated
Journals are available. All data is verified on input with
balance enforced. All journals are available for print at
any point in the accounting cycle. Any printout may be
printed by department. The general ledger prints:
balance forward, full detail of each transaction, total
credits, total debits, and end balance for each account
Available reports include: journals, disbursements
register, current trial balance, audit trial balance, budget
trial balance, income statement, balance sheet, cash
flow analysis, and comparison of budget vs. actual
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FUND ACCOUNTING SYSTEM $200.00
The perfect accounting system for the municipal utility
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Accounts Payable $ 75.00
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Job Cost Payroll $100.00
Utility Billing System $100.00

Accounting software may be reviewed at your dealer, or
via mail. Full catalog, demo disc, sample operations man-
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DEALERS! Please Write for Dealers Pack

Expanded Software Catalog Free on Request

BASIC SOFTWARE SERVICE
P.O. BOX 181, LA PORTE, TX., 77571
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Ths is the second COMPUTE! Overview. Believing that
COMPUTE! readers deserve the most objective, compre-
hensive analysis possible, we select new products which
are then sent out for Overview. We have established
review panels, each consisting of three or more reviewers
whose backgrounds qualify them to analyze new software
or hardware products.

To better prepare GOMPUTEYs readers for their
buying decisions, and to present fair reviews, we collect
the independent opinions of the panelists into one Ouver-
view. Lawyers will test legal packages in the environment
of a legal office, doctors will test medical systems, and
this issue’s Overview panel is made up of computing
professionals who have each w sed Commodore computers
since they were first introduced. We think that you will
find COMPUTE! Overviews complete, balanced, and
informative. — The Editors.

COMPUTE!
Overview:
Power

It should be acknowledged at the start: the review
panel was unanimous in concluding that POWER
is an extraordinary product. Itis a ROM chip
which goes into the machine and adds several
significant commands to the BASIC chips already
inside. The key word here is significant. One panelist
said that POWER made the PET “into an entirely
new, much stronger computer.” It is not inexpen-
sive ($89.95), but the reviewers agreed that it was
an excellent value. One commented, “I think that
adding a disk drive or a printer are important
expansions to a computer; adding POWER has
some of that impact ... it greatly expands the pro-
grammer’s capabilities.”

POWER Commands

POWER was written by Brad Templeton; the
manual, by Jim Butterfield. The documentation is
written by a knowledgeable user, based on extensive
experience (rather than written by a programmer
as an afterthought). Butterfield uses his consider-
able knowledge of the PET system and POWER to
make the manual clear and complete.

A major advantage which POWER possesses
over a number of the chips available is that it per-
forms in almost precisely the same way on 8032
4032, and 3032 machines.

POWER consists of four thousand bytes of
machine code which provide a great amount of
help to the BASIC programmer. It solves many
housekeeping problems. It also provides solutions
to problems you didn’t even know you had. Theo-

retically, POWER adds at least thirteen commands
to PET’s BASIC. The exact number is irrelevant in
any comparison shopping, because several instruc-
tions permit adding your own commands, thus
expanding the count well beyond the specitied
thirteen.

Some of the standard commands, also seen in
similar products, are automatic line numbering,
deleting all or portions of the BASIC text, and
renumbering. The unique feature of this renumber
command is that it can renumber not only the
entire text, but also any portion of a program.
Subsequent adding of extra program lines becomes
a snap.

This is even more useful when employed in
conjunction with POWER’s disk or tape MERGE
command. The latter is an appending routine
which permits you to attach another program or a
subroutine to a program already in memory. Once
again, a powerful feature has been added: for
complicated uses, one may, with little effort, fit
subroutines into any place within an existing pro-
gram. A machine code “dynamic keyboard” type of
routine performs the job by reading an ASCII
format subroutine created earlier. Program lines
being appended from a tape or disk are included
into the program in the same fashion as you would
have typed them in from the keyboard.

Extraordinary Features
Power has “instant phrases.” You may tell POWER
that when you press shifted-A, for instance, what
you really mean is this print loop:

FOR J=1TO 50: PRINT X(J): NEXT

It works like magic. Press shifted-A, the above line
appears on the screen, you hit RETURN (after
altering the line first, if you wish) and the values of
the X array are displayed. Should you wish to use
shifted-A for something else, you may redefine the
key on the spot.

The unique, and very clever feature of this is
that special REMs are used, at the start of the pro-
gram, so that a BASIC program will continue to
run even if POWER is not in place, and yet the
phrases are available if required.

Both Instant Phrases and Instant Subroutines
represent tremendous advances in capability. It
would be ideal if Jim and Brad could be persuaded
to produce some form of Advanced Users Supple-
ment, or to update to the manual, dealing with this
and the similar question of the more specialized
aspects of using the XEC command to allow the
disk unit, or some other peripheral to take over the
machine in substitution for the keyboard. It is
tantalizing to see simple examples. Why not some
extremely clever ones too?
for the keyboard. It is tantalizing to see simple
examples. Why not some extremely clever ones
oo’
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e Use FREE-TEXT area for comments e Qutput to any word processor

e Create up to 90 searchwords e Compile summary statistics
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OTHER CFl SOFTWARE
Federal Income Tax Preparation System* ALL CFI SOFTWARE AVAILABLE

Personal Tax Calculator* from your local Commodore dealer
Emergency Control Program* or direct from CFl
VIC Animation Tutorial
*Distributed for CFl under the Commodore label

CFl . .. computer solutions, 875 West End Ave., New York, NY 10025

MOVE YOUR VIC®

with programs from CFl...computer solutions

ANIMATION TUTORIAL

PLANET DEFENSE

A full-scale animated trip to Mars, 6 additional Protect the Earth from the Alien Mothership! Stop
Programs, and a Manual so you can learn to the deadly Plagues! Exciting fun on 9 levels!

program graphics, animation, color and sound.

GAME PAK 1 containing: OOV KORKER 4
3: Pre-school skill-grouped games that baby-sit

Sheriff 1, Sheriff 2, Sheriff 3, U-Boat and and educate! — Alphabet House, Word Float,
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All programs are on tape and KIDDY KORNER 2

runin the Standard VIC memOl’Y- More games for the youngsters: Jack Be Nimble,
Each tape is $20 Mouse ‘n’ Clock, The Shoe Lady.

All CFI Software available from your local Commodore Dealer or CFI.

CFl ... computer solutions, 875 west End Ave., New York, NY 10025

VIC is a Registered Trademark of Commodore Business Machines.
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This instant phrase feature of the keyboard is
invaluable. Imagine never having to retype the
monitor SAVE instruction. In this instance, as-
suming you are working within BASIC, you can
define a key to mean S*prog”,01,1234,5678. Since
these smgle keystrokes stand for more than one
keyword it could prove the most useful of the
instant features.

On a smaller scale, most shifted keys have
been defined to mean BASIC keywords, like OPEN,
DATA, READ etc. (NEW has no key, a nice touch).
You may change those default assignments, if you
wish. Labels are provided for placing on the keys
to help you remember which key means what.
When you press a shifted-1I, for example, the word
INPUT appears on the screen. Shifted-L followed
by RETURN lists the program.

The debugging potential of the POWER chip
is enhanced by virtue of the fact that POWER
features can be embodied in instant phrases. This
has enabled the major design criterion which Brad
Templeton had in mind, namely that program
should be transportable and should not be POWER-
dependent, to be implemented, whilst allowing the
programmer full use of this attractive feature.

A major advantage which is available in the 80
column machine only is the command SEL I which
gives the ability for an Instant Phrase to be accepted
in response to an INPUT command. This is really
great for debugging, because it implies, pmw(led
you hit the right key, that the data you input is
identical every time.

And on a very large scale, keys can be defined
to mean whole sections of a program. For example,
Upgrade ROM may define a key to mean the well
known disk error channel read routine. You may
define a key to mean “execute the routine which
begins at line 1000.” You can convert numbers
with it, draw with it, whatever you wish.

This feature is difficult to appr eciate fully
until you've used it, but it permits much []C‘(lblll[}’
One of the panelists tested it by writing a “pro-
gramming shell” which was LOADed into PET
at the start of any session. This consisted of eleven
lines (1-11) which held the REM statements which
POWER uses to define keys for this feature. The
subroutines themselves were placed in lines 50000 + .

This easily added the following single-keystroke
functions to BASIC. Clear screen and display the
time for 10 seconds. Get the name and SAVE a
program to disk. Get the name and LOAD a pro-
gram from disk. Enable POWER. VERIFY a SAVE.
Display Directory. List a program. Display instant-
feature command keys. Delete lines 1-11 and
50000 + (removing the shell from whatever
program was written). Search the program for a
particular phrase, word, or variable. Translate
between hex and decimal.

The panelist observed, “I wrote (as one of
these instant subroutines) a short ‘dynamic key-
board’ routine to permit POWER’s own commands
to be used within subroutines. This allowed speci-
fied line deleting, searching, etc. Whatever you
often need to do in BASIC programming you can
assign to a shifted key and it’s instantaneous.
Machine language programmers can slip out of the
monitor, press ‘H” and enter a decimal number —
the correct hex is immediately printed on the
screen. Anything you want can be accomplished at
a keystroke. It’s like having a library of all your
utility subroutines built into the computer. You
can effortlessly add to BASIC; you can /msonahz#
your machine in a way you never imagined.”

The “instant-key” feature, if not needed or if
it interferes with something else you want to do,
can be easily turned off.

XEC-Execute

Possibly the most extraordinary POWER command
is XEC. One is reminded of COM files on a DEC
computer. Sharp programmers may think of clever
things to do with XEC that may not have yet oc-
curred to the author. Merge is part of the XEC
subset. XEC is a command that can turn PET into
a powerful workhorse with exotic things like linking
loaders. It is possible to set up an elegant system of
program development aids or system execution
requests consisting of a series of BASIC commands.
These commands are placed on a tape or disk file
and recalled by XEC. As the file is read, the state-
ments are placed on the screen and executed on
the spot, in the same fashion as if they were typed
from the keyboard. This means, for instance, that
if there is a repetitive sequence of events that you
usually go through each day, you no longer need
to type the commands. After buying POWER you
can decide to set up such a system by typing the
commands just once more and never again.

XEC (execute) is very powerful and totally
umque Because it is an extension of the luhmqu(
pioneered by Brad Templeton for merging pro-
grams on cassette, there is a danger that it will be
seen as merely a rather complicated merging
method. This is totally wrong. The sequential file
created is read by the computer and treated in
every way as if the strings were being typed in at
the machine. This implies that they will be acted
upon as Direct Commands, and their capability is
limited only by the fact that the special commands
in POWER cannot be included. The manual gives
a very tantalizing hint of writing programs which
write programs.

POWER permits you to redefine the keyboard
in almost any way you ‘wish. For the technical and
machine code pcoplc there are additional com-
mands that can help, namely MLM and FIX. MLM
simply makes a call to the monitor as opposed to a
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break obtained by SYS1024. This saves typing effort,
crashing due to keybounce or bad typing, and in
BASIC 4.0, guarantees that the CMD command
remains enabled. FIX is a handy command that
aligns BASIC pointers following a BASIC LOAD
of machine code. Such LOADs often make a mess
of the end of program pointer. You no longer have
to worry about it. FIX finds and notes the actual
end of the BASIC program. (FIX will not restore
pointers after a NEW.)

POWER also provides find and replace func-
tions. A program text can be searched for presence
of a keyword, a character string, or a variable. It
can be searched for occurrence of patterns or
sequences of commands; for instance, a FOR-
NEXT sequence. It can be searched for all occur-
rences of words containing a pattern without nec-
essarily knowing what the rest of a word might be.
POWER can replace a variable by a differently
named variable and can change a character string
to a different character string.

The ability to continue to SEARCH for a
particular string, without having to define 1t again,
merely by hitting @ is very convenient.

POWER includes a tracing command which
permits you to watch the program executing at a
slow pace. It is the best visual debugging show on
the PET. POWER can display any or all of: line
number, its statements, and the value of a last
relevant variable. Three different speeds are per-
mitted, including single step.

The versatility of the Trace command is en-
hanced by having special SYS commands with
parameters enabling you to switch in and out spe-
cific types of Traces. This is particularly good in
avoiding waste of paper when loops are running,
and also makes it easy to bypass sections of the
program which have already been successfully
debugged. Complex programs can be debugged in
stages using a GOSUB to a subroutine for the SYS
commands switching the Trace on and off.

The manual shows how to avoid the problems
of tracing GET commands. FIX will occasionally
be very useful for resetting certain essential pointers
which may have been clobbered by loading machine
code programs into an unusual part of memory.
The manual gives a very full explanation of how
this command will prevent loss of variables or of
the BASIC program.

A program stopped by a STOP key or by an
error can be queried as to the reason, or more
precisely, the location of the last executed place by
use of the WHY command.

The variable dump command displays values
of variables and functions and permits values to be
changed on the screen, once again, an unusual
feature. Array values are not displayed. Taken
together, TRACE and WHY will also make BASIC

casier to learn. There is no ambiguity any more
about what is wrong, where it is wrong, or how it
goes wrong during a RUN.

The chip adds more punch to the already
excellent PET screen editor. Cursor keys and
INST/DEL keys repeat at a very fast rate. Up and
down cursor keys can also be used for scrolling the
program. Yes, scrolling the program, WordPro
fashion, in both directions. LIST need no longer
be used. The scrolling motion is as smooth as PET
usually provides in the up direction and perhaps
only slightly choppy in the down direction on 40
column PETs, though this may be an illusion due
to double BASIC lines on the 40 column screen,
coming in backwards on top.

A useful feature of the repeating cursor key
and instant key provisions (IRQ driven) is that they
disengage when POWER takes notice of LOAD,
SAVE and RUN commands. Consequently, the
program runs fast and it is no longer necessary to
resort to the usual RUN/STOP trick of restoring
the IRQ vector prior to input and output. It is easy
to re-enable the repeating key feature. Pressing
RETURN or issuing any POWER command does
the job. The entire chip can be disabled by OFF.

There are two items that might cause trouble
for some people. First, a “delete all program”
command exists and is written “DEL-". It is equi-
valent to NEW. Users of TOOLKIT™ might wipe
out a program unintentionally since they are accus-
tomed to putting in the line number or getting an
error message if the number is missing. (“DEL”
does give error message). Second, the Universal
Wedge and the old DOS SUPPORT program
conflict in the hookup to the CHRGET routine
and are, therefore, disabled. Users of Basic 4.0
systems will not feel the loss of the Wedge program.
Users of the Upgrade systems without convenient
shorthand disk commands might miss it. However,
the tradeoff seems obvious: POWER gives far
more than the Wedge and, with POWER, you can
add single-stroke disk commands to replace the
Wedge anyway.

The Book

The documentation provided with POWER ought
to be considered the standard against which future
documentation is measured. It is correct, unambig-
uous, redundant, thorough, coherent, and fun to
read. The redundancy greatly assists understanding.
Most of the time, Butterfield shows a command
and explains it in one or two sentences. Then, in
case you didn’t get it on the first pass, he rephrases
the explanation to make it absolutely clear. Abun-
dant examples follow each command. Where ap-
propriate, he points out and explains syntax which
is different from that used in similar products. Just
about every possible, usual, or unusual use of a
command, together with its pitfalls, if any, is de-
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scribed. A separate chapter is provided for a list of
several unexpected events that might occur. One
getsa feel for how the program functions by reading
that list and by reading Jim’s explanations and
methods of preventing trouble and misuse.

Apart from several innocent typos, no errors
were discovered. The book contains a table of
contents, index, and top-of-the-page indicators of
contents on that page, making it easy to find things.
It is 74 pages long.

Reading the book, one not only quickly learns
how to use POWER, but also gets to see it from the
perspective of the whole PET. In the case of the
XEC command, a hint of a warning is given to the
effect that PET just might make us all obsolete by
writing its own programs. Short programs are also
provided. For instance, there exist two disk-related
routines for users of the Upgrade ROM system,
which can be attached to the instant action key-
board. Various instant keyboard illustrations are
amusing and educational.

In an unusual twist in documentation practice,
the book also includes a listing of the key locations
in the chip, making it possible for machine code
people to interface to POWER. A user may also
add his own commands to expand POWER’s power.
It should be possible, for instance, to reinstate the
WEDGE program back into existence, even though
the interfacing addresses conflict.

Command Set Summary
AUTO (line #) (increment) — automatic line
numbers as a program is being entered.
DEL (line range) — delete any range of lines
(syntax similar to LIST).
DUM — provides a list of all program variables
which can then be, if necessary, changed on
the screen.
FIX — restores BASIC pointers.
MLM — a call entry to the monitor.
OFF — kills POWER.
REN (increment) (new starting number) (line
range) renumbers all or a range of program
line numbers.
SEL (R) or (K) or (P) —turns on or off a
number of the “instant key” features.
TRC (L) or (N)or (T) or (NT) or (LT) —
enters the various Tracing modes.
WHY — prints the line in the program where
an error stopped the program (or the STOP
key was pressed). [t turns on reverse field over
the error in the line.
XEC (file number) — turns control of the
computer to a tape or disk file.
@(line range) — search.
] (replacement) (line range) — search and
replace.

General Overview

®Panelist #1: “By way of summary: POWER is a
unique program giving you many useful com-
mands. It is easy to learn to use. It is easy to expand
and customize. It is meant to make programming
easy. It is ‘friendly’ in use. It works smoothly and
without a glitch.

“Needless to say, Brad Templeton should be
congratulated for an extremely difficult job done
imaginatively and Jim Butterfield gets a little gold
star for writing the most unique set of instructions.
More power to both.”
®Panelist #2: “The user will find this package very
helpful when writing and debugging BASIC pro-
grams. Some of the commands are not as useful as
others and some will take a little getting used to.
On balance, however, this is an excellent value for
the price.”

®Panelist #3: “With the possible exception of my
$400 word processor, I can think of no software
product which matches this one: I will use it often
every time I'm at the computer. I tried to balance
my comments by looking for things to complain
about. I can’t find any.

“Usually I'm a curmudgeon about this sort of
“helper” software. I never used the wedge because
I found it more trouble to load than the time it
saved. I avoided other CHRGET “aids” because
they, too, seemed rarely worth using. POWER is
the exception. It contains such a range of necessary
programming tools (and permits the user to fashion
his own tools so easily) that I would compare it to
BASIC’s PRINT command: after you use it you
can’t imagine programming without it.

“One final comment. In the large manual,
Butterfield does for POWER what he’s been doing
for the PET in COMPUTE! for years. He lucidly
teaches you the essentials and then takes you
beyond, into new tricks and methods you'd likely
never have thought of yourself. This whole package
is, without qualification, a splendid addition to the
computer.”
ePanelist #4: “Power offers so many facilities, that
the user, whether beginner or expert, can grow in
capability by using it.

[t is worth emphasizing the fact that this is no
mere run-time improvement to extend BASIC,
nor a mixture of such and programmer’s aids, but
rather a very carefully thought-out set of aids to
the serious user of BASIC, designed by a truly
expert programmer, to cram as much poweras
possible into a 4K chip, with as much care taken in
choosing what to leave out, as what to include.”

POWER. Professional Software Inc., 166 Crescent
Road, Needham, MA 02194. $89.95. Versions available
for the 2001 (graphics or business), 4000, or 8000 CBM
computers. C
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NEED EXTRA RAM SPACE?

Running out of places to put your protection ROM’s?

Or perhaps you are looking
for protected RAM space to
develop your Machine
Language Program in?

Then you will be interested in
our RAM Boards

We have RAM Boards with 1K

4K bytes of RAM, that will

plug in to any empty socket in '

your Pet or CBM computer
with 24 pin sockets.

For those who are looking for
utililty programs in EPROM
(without empty sockets to put
them in), we have a Board that
plugs into the ES00 (UDB8)
socket. It replaces the
original ROM, which then
plugs back into our little
Board. This gives an ad-
ditional 1%K of M/L instruc-
tions to your machine. Such
as DOS (wedge), screen dump,
sort routine, upper lower case
toggle, screen color invert,
repeat key on all keys, etc,
with single keystroke com-
mands. The ES00 Board can
also be used as either a 1K or
1% K RAM, with a simple move
of a jumper.

All Boards are shipped with all
IC's and RAM or EPROM in
place ready tc run, fully
documented. All our Boards

bytes of RAM, 2K bytes and &

can be dasyéhained for even

i .:’

more RAM.

Please specify whether 3.0 or
40 ROM's and 40 or 80
column machine. And in the
case of the E900 Boards,
whether 1K, 2K, RAM or
EPROM.

Prices are: 1K RAM - $35.00;

2KRAM - $65.00; 4K RAM -
$120.00. E900 Board with
1K RAM - $55.00; with 1%K

RAM - $70.00; with EPROM
only $65.00.

For orders or further infor-
mation contact:

LAR MICROTRONIX
12897 - 96A Avenue
Surrey, B.C. Canada V3T 1A1
Tel. (604) 588-8967
Sorry, no charge cards accep-

ted at this time.

The Good Books
from
COW BAY COMPUTING

FEED ME, I'M YOUR PET

(Book 1)

LOOKING GOOD
WITH YOUR PET

(Book 2)

TEACHERS' PET

(Lesson Plans, Answer Key)

Instruction, classwork, homework,
worksheets, quizzes for classroom use.

Workbooks are $4.95. TEACHERS' PET is $4.00.

@ COW BAY COMPUTING

BOX 515

MANHASSET, N.Y. 11030

(516) 365-4423

DR.
DALEY’S
SOFTWARE

Software with a difference.

THE MAIL LIST

A Proven Performer

Proven Performance with The Mail List is now in
use by many satisfied customers.

It has been nearly two years since the first version
of The Mail List was introduced. Only the BEST
software will stand this test of time.

The Mail List has been specially designed to be
used by the novice computer operator. All opera-
tions in the system are menu driven with built in user
protection. This insures that you can have hassle
free and error free operation.

Why waste time with other inferior mailing lists?
Compare these features:

1. User defined data structures. You are the best
judge of how your files should be organized. DR.
DALEY’S mailing list package is unique in this
feature. With The Mail List you can divide each
record to suit your needs.

2. User defined label format. You can print from
one to eight labels across and up to 10 lines per
label.

. Interface to WordPro 3 or 4.

. Fast and easy input and editing.

5. Easy to use ‘wild card’ sorting. This will allow

searches through the file using up to 3 fields.

6. Multiple disk files. Maximum capacity is 80 disks
per file.

This powerful package comes on diskette with
nearly 100 pages of documentation. It is packaged
in an attractive binder.

When ordering please specify the version you are
ordering. It is available for the following systems:
Version 4.4 $159.95
(Any computer with Commodore BASIC 4.0 and
32K memory with the 4040 (or upgraded 2040) disk
drive.)

Version 4.8 $179.95

(Commodore 8032 with the 8050 disk drive.)

Call or write for details of our other software.

NOTE OUR NEW ADDRESS
DR. DALEY’S SOFTWARE
Water Street e _J

W

Darby, MT 59829 | VIS
Phone: (406) 821-3924 <
(Hours: 10 a.m. to 6 p.m. Mountain Time)
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The PET Speaks

Kenneth Finn
Bedford, NY

The following article gives the Commodore PET
computer (all ROMs) the ability to reproduce
speech from audio cassette tapes. Even though the
sound quality is very limited, the principle will
allow intelligible speech and the program is by no
means optimized — much can be done with it.

This program was taken originally from an
idea of Robert Bishop in Microcomputing. He wrote
about the idea for the APPLE computer. His origi-
nal program was 18 bytes long. In order to adapt
the principle for the PET many changes had to be
made. This is evidenced by the present size of 81
bytes. Another problem was that the PET has no
built-in speaker like the APPLE so I had to substi-
tute the “CB2 sound” convention which many
present PET users have.

For those of you who have not heard about it,
purchase a small audio amplifier such as the Radio
Shack #277-1088 two hundred milliwatt solid state
speaker-amplifier. This is then wired to pins N and
M of the user port via a card edge connector. These
pins are the CB2 line and ground. This setup can
make musical sounds also using the internal shift
register of the 6522 VIA. This article will not ex-
plain this techniques because it has been often
described. This simple setup which has many uses.

Basically, the small program shown below does
the following things:

1. It sets the interrupt to stop further

interrupts.

2. It starts the motor on cassette #1.

3. It tests to see if the stop key is pressed.

4. It clears the 6520 Keyboard PIA and sets

CAL1 for a low-high transition.

5. It then waits for that transition. This means

that the cassette has sensed some sound. This

also represents a digitization of the analog
signal from a voice tape. Also note here that
the PET cassette electronics has a Schmidt
trigger in it which also stops analog signals
cold.

6. When it detects the shift, it sets CB2 on the

6522 high. Note that this is tricky since other

bits in the 6522 PCR must be left alone.

7. It then sets up CA1 for a high-low transition

and sets CB2 low when it occurs. It then returns

to step #3 for another cycle.

8. Lastly, when the STOP key is pressed, it

turns off the motor and returns via a break

instruction.

To use the program, first have it in the second
cassette buffer. To enter the program, type

SYS1024. Then type .M 033A 0390 (or, for 4.0, M
0360 03B0). Then enter the numbers right over
the numbers on the screen, hitting RETURN after
each line is changed. Then issue the monitor GO
command (i.e. .G 033A) and you will hear some
semblance of sound through the CB2 amplifier.
The STOP key on the PET will get you out of the
routine.

What is next for this routine? Well, speeding
up the main loop will improve the sampling rate
and, thus, the sound quality. Also, putting a simple
low-pass filter between the PET and the amplifier
will eliminate the switching noise. Other improve-
ments such as adding a way for a BASIC program
to time a message and then stop the routine would
make it quite useful.

A big question is what to do with it? The
answers are many. First it can be used to provide
audio directions after a digital program load.
Second it can become a speak and spell type of
demonstrator. Third it can provide speech pro-
cessing once limitations in the sampling rate/
memory requirement are solved. (Hal Chamberlin
where are you?)

[ have just begun experimenting with this
routine and I am looking forward to discovering
both new uses and new modifications to it. The
routine also gives many clues on how to use the
cassette 1O and the CB2 line which are useful all by
themself. Happy Experimenting.

Picture Of Signal Comparisons
Audio Tape Amplitude

L
//LHUHU . /

PET Tape Deck Output ...5 Volt
H ‘7 time

L 1 1

Program 1: Original and Upgrade PETs

.: ©@33A 78 A9 35 8D 13 E8 A9 F9
.: ©342 8D 10 E8 A9 10 2D 12 ES8
.: ©34A D@ 93 4C 84 @3 AD 10 ES8
o't up862 A0 3E 8D 11 E8:2C Y1 EB8
.: @35A 19 FB AD 19 E8 AD 4C EB8
.: @362 @69 E@ 8D 4C E8 AD 10 EB8
w4 ig3eA N9 3¢ 8D 1l E8 2C 1l EB
.: @372 1p FB AD 19 E8 AD 4C EB
.: ©@37A 29 1F @9 C@ 8D 4C E8 4C
.: 0382 49 ©#3 A9 3D 8D 13 E8 58
.: O38A 0P 00 00 90 00 60 00 00




OLD PET OWNERS NEVER DIE
THEY JUST CALL ON US! };@,

Our innovative line of hardware products protect the investment in
your original version 4K/8K PET by extending its life and usefulness.
Qur software works on most PET/CBMs. & S

OP5 0
® 2114-TO-6550 RAM ADAPTER w" O

Replaces up to eight 6550 RAMs with low cost, reliable 2114s—one at a

time. Use two units for total 6550 replacement. Never worry about

RAM availability again!
PHB-001

PHK-001S
PH-001S

\

Bare Board $11.95
Full Kit (No 2114s) $17.95
Assembled (No 2114s) $24.95

($2.50 postage/handling per order)

® 4K MEMORY EXPANSION

Installs easily internally. Uses eight 2114Ls. Write protect provisions.
Second expansion needs external +5V power. "Soft-ROM" applica-
tions. Bigger programs!

PHB-002
PHK-002
PH-0025
PH-002

Bare Board $16.00
Full Kit (No 2114s) $29.00
Assembled (No 2114s) $42.00
Assembled with 2114s  $89.00

($3.00 postage/handling per order)

® 'REAL WORLD” SOFTWARE

For most PET/CBMs. Word Processor, Mailing List, Catalog, Satellite
Tracker, Morse Code Keyer, Frequency Counter. Professional results
at low cost!

$17-825

Write for Free Catalog

SATISFACTION GUARANTEED
Foreign Shipping Higher

PROMPT SHIPMENT!
California Residents, add 6" Tax

OPTIMIZED DATA SYSTEMS

Dept. C, PO, Box 595 - Placentia, Califorma 92670

PET/CBM Trademark of Commodore Business Machines

DEALER INQUIRIES INVITED L]

Let Us...

flick your VIC

Vic 20 memory expansion — you get 8k and
176x176 graphics for only $59.95

12VDC Power Converter — use the Vic in your car,
CARMPEE, BT nns) Honmaimrass il voisetarai ot arivs +iis $49.95

Brass Pounder — learn morse code the new and
exciting Wayl ... ticcdeeeecoonemonsnneseons $5.95

Music Machine — play songs from sheet music
usingthe Vic'ssound. ..................... $5.95

Vic Monitor — lets you do machine code program-
mingontheVic! ........ .. ... .. ... ... $6.95

Talking Vic — lets the Vic speak the numbers one
tortenl .onisemi S betriEty Svoue s s o $8.95

Joysticks ......... $24.95, Schematics ......... $7.95

% ok ok ok %k ok ok ok ok ok ok ok ok ok ok %k ok & %k %

OSI Rip Off 4 $5.95, Battle Zone $5.95, Adventure
Game $9.00

TRS-80 Robot Simulator program $7.95

Add $2.50 per order to cover
shipping and handling

" “micro systems by B

FET T EID
hardware with a soft touch
7 AN

P.0. Box 218S1.
Mi lwaukee., Wisconsin 53221

Wooden

Computer?

Not from Commodore!

So why should the desk look like wood? A pleasant
cream and charcoal trimmed desk looks so much better
with Commodore systems. One look and you'll see.
Interlink desks are right. By design.

The specifications only confirm the obvious:

eCream and charcoal
color beautifully matches
the Commodore hardware
and blends with your
decor.

*An ideal 710 mm (28")
keyboard height yet no
bumping knees because a
clever cutout recesses the
computer into the desk-
top.

sHigh pressure laminate
on both sides of a solid
core for lasting beauty
and strength.
*Electrostatically applied
baked enamel finish on
welded steel legs—no
cheap lacquer job here.

«T-molding and rounded
corners make a handsome
finish on a durable edge
that won't chip.

eKnocked down for safe,
inexpensive shipment.
ePatented slip joints for
quick easy assembly.
eLeveling glides for
uneven floors.

*Room enough for a
Commodore printer on the
desk, yet fits into nearly
any den or office niche—
H: 660 mm (26") W: 1170
mm (46'') D: 660 mm (26").
eMatching printer stand
available with slot for
bottom feeding.

Price:$299

In short, as Commodore dealers, we won't settle for
anything that looks good only in the catalog! Our
customers won’t let us. They don’t buy pictures. And
neither should you. This is why we will let you use one of
our desks for a week and then decide. If for any reason
you don't like it, just return it in good condition for a
cheerful refund.

e —

If your Commodore dealer doesn’t carry our desks yet,
send a check for $299 and we will ship your desk freight
paid!

Name

Address

City St Zip

Interlink, Inc., Box 134, Berrien Springs, Ml 49103
Master Charge and Visa welcome. Call our order line:
616-473-3103

L--------------------J
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IF YOU HAVE A PET*
YOU CAN GET GREAT GAMES FOR ONLY $5.99
TORPEDO COMMAND-Guide your torpedo to sink
enemy ships (2 levels).
CONCENTRATION—Uncover secret cards and try to
match them up.
COSMIC COLLISION—Link up in space to save your
fleet (9 levels).
HANGMAN—_Guess the word PET chooses or else.
MEMORY—Try to repeat codes that get longer (3

levels).
ROYAL SOFTWARE
149-45 B3rd Street

send check or
money order to:

Games work on
2.0, 3.0 & 4.0 (40 col)
PETs with 8K or more

s L I e i

Howard Beach, N.Y. 11414

+ PET is o trademark of Commodore — NY Res. add 8%, sales tax.
.,‘-’!-'p’—-,"'-"h"ml"‘.’“q"t"'h’h"."-"h"l"

T e 1l A Bl B o el 1l 1l sl st s )

Program 2: 4.0 PETs
.: @360 78 A9 35 8D 13 E8 A9 F9 1 s
.t @368 4D 10 E8 A9 1@ 2D 12 ES8 R
.: ©370 DG ©3 4C AA @3 AD 10 E8 [Tl
. ﬁ 378 Ag 3 E BD 1 l E8 2C l l E8 An instructional game for beginners. Realistic distances for each club
.2 P38¢ 19 FB AD 10 E8 AD 4C ES8 (driver thru wedge). Perfect for the experienced golfer on a rainy day. 110 4
, players. 8 or 18 holes. Accommodates for hooking and slicing. Graphics.
o] 9 388 @9 Eﬁ 8D 4 CrES=AD 1 @ E8 Hazards-water, trees, sand traps, out-of-bounds. PGA rules. Computer
.t P390 A9 3C 8D 11 E8 2C 11 EB8 scoring. Instructions.
. #398 19 FB AD 1@ E8 AD 4C ES8 For PET 16K: TRS-80 Mod. 1 Level Il 16K (No Graphics)
- Cassette $14.95 (N.Y.S. Residents Add 4 % Sales Tax)
. . ggig gg 1F 99 Cg 8D 4C E8 4C Listing For Other Machines $4.95 (No Graphics)
¥ : - @3 A9 3D 8D 13 E8 58 Send Check or Money Order To:
.: ©O3BQ 00 00 00 00 00 00 90 00 R.L HEFFNER
= 7 NEPTUNE LANE
Program 3: Source Code i g b
033A 78 SEI Set interrupt
933B A9 35 LDA #%$35 QUALITY SOFTWARE
gii‘r: il; ;; E8 z}";: i s1;::;1:41 Start motor for cassette #1 For The Commodore Pet
DISK CATALOGER (16, 32K)" ........vvnenenenenannnn.. $19.95
0342 8D 10 E8 ST o e
o o isﬁ?}w Test for STOP key pressed ZAP AND MAYDAY (16, 32K)* ..\ ooeeeeeeeeo s $19.95
0347 2D 12 ES AND §$ EBI2 Disk monitor/recovery package
034A DO 03 BNE $034F Branchifnokey pressed DISK UTILITY PAC (16, 32K)" . ..., $29.95
034C 4C 84 03 JMP $ 0384 GotoEndofprogramifkey DFYCEND N s CAp e Mapiey
Greused *Specify 3.0, 4.0 _(4I] cgl}. 4.0 (80 col)
034F AD 10 E8 LDA $ E810 Clear6520 ooy e e die
0352 A9 3E LDA #$3E 32K SIMULATED DISK (for tape based systems)................ $12.95
0354 8D 11 E8 STA § E811 SetCAl forLow/High vt Ll ol S .
Sansition uilt-in directory will allow immediate execution of any program
TN e T oy Entire library can be saved to tape
035A 10 FB BPL § 0357 Waitfortransition Send for Software Catalog. or order from:
CompuSoft, Inc.
g::g :g 1“0 Eg tg: : Egi"c Gleax 6520 P.0. BOX 997 - TROY, MI 48099
313) 540-2
0362 09 EO0 ORA #S$E8  SetCB2HIGH el 220
0364 8D 4C E8 STA § E84C
0367 AD 10 E8 LDA $ E810 Clear6520
036A A9 3C LDA #8$3C
036C 8D 11 E8 STA $ E811 SetCAlfor High/Low AT TV - Yo - T
Set CALfor Hig NEW BARGAINS!
036F 2C 11 E8 BIT § ES811
0372 10 FB BPL $ 036F Waitfor transition
0374 AD 10 E8 LDA §$ E810 Clear6520 CALL FOR CURRENT EPSON PRINTERS
PR ICES C PE 5 g
0377 AD 4C E8 LDA $ E84C PEQUIPHENT (14 STOCK! ) WXBOFT ‘ih
037A 29 IF AND #S$I1F Set CB2ZLOW T TR T MX100 call
037C 09 CO ORA #S$C0 Mpci 5 s wchis, W Ne
037E 8D 4C E8 STA $ E84C ST RIS LR 7
0381 4C 40 03 JMP $ 0340 Jumpalways fornext M il board for B032 § 39 Converston Kit $69
0384 A9 3D LDA #53D e
038 8D 13 E8 STA §$ E813 Stopmotoron Cassette #1 :Ege?:‘rérﬁ.unal s‘i{lu.lres 279 TU-PVE Connect your
0389 58 CLI Clear interrupt Xyme:p:_c‘;::alﬁsirjli)ge 2‘5?35 \:Lgeze?:::llg:s;?ay'.H%ST
038A 00 BRK Return to monitor via break © e pana L e N ey ot avallatts
Uncrasher for 2000/4000 $15 for other accessories
L e e S e e s e e *+ NEW *+  for B032 $25 (NOT for B032) $39.95

CONNECT PET/CBM TO PRINTER: Simply plug in the interface and
use your PET/CBM computer with popular “standard" printers,
or add video monitor for second display. All interfaces

assembled, tested, waranteed. No software required.

TU-65C Use Xymec, or other industry
standard parallel printers. Works with disk, other IEEE
devices attached.sisesveesseracercnsanensnocacans $129.95

TU-65C0 As above, for Okidata......ccovevinnnrasans $129.95

Computer-frinter Interfaces by ESCON
SELECTRIC to PET/CBM
SELECTRIC to Apple, TRS-80: Parallel
SELECTRIC to Apple, TRS-BO: RS-232 Serial
MTST-1/0 to Parallel
Cables extra, $20 to $90. Installation

SELECTRIC, Heavy Duty 15", reconditioned, with ESCON for
PET/CBM 51195 TRS-80 Mod 1,3
APPLE $1195 TRS-80 Medel 2
RS5-232 $1045

NEC,

Centronics,

$649
$549

$9495
$1045

VISA/MC, VA +4%
Factoery auth

sales & service
MWF 12-8,5a 9-3

Virginia Micro Systems

14415 Jelferson Davis Highway

Woodbridge. Virginia 22191 (703) 491-6502
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Machine
Language:
Monitoring
Progress

Jim Butterfield
Toronto, Canada

A Monitor is asimple thing. It’s the built-in program
that allows you to read and change memory. Yet
beginners find that developing skills in using their
monitor systems can be a major hangup in learning
how to cope with machine language. It's partly
mechanics, and partly insight.

First Functions

All monitors allow memory to be displayed and
changed. The display is usually in hexadecimal,
and beginners are urged to learn about hexadecimal
numbering systems. The command varies from
system to system. On the KIM, you press the AD
button and enter the address; memory contents
are immediately displayed, and the user can “walk
through” memory using the “+" key to step to the
next location. The SYM asks you to enter the ad-
dress first and then press the MEM key to see the
contents. The AIM displays memory locations four
at a time, and screen-oriented systems usually allow
any number of locations to be seen; in the PET it’s
multiples of eight which means that if you ask for
ten addresses to be displayed you'll get sixteen.

There’s always a command to change memory,
although sometimes it doesn’t look like one. On the
KIM, it's a mode change: you switch to data entry
mode by pressing the DA button and, from that
point on, you're entering changes. On the PET,
memory is changed by first displaying the contents
on the screen and then moving the cursor back and
typing over; it’s similar to screen editing in BASIC.
Remember to press RETURN to make the screen
change permanent. Most other machines ask for a
specific change-memory command to be typed —
on the Apple, it’s a colon, for example.

So we can read memory and change memory:
that's indispensable if we want to get a program -
into the machine. The next question is how to run
the program, and how to stop it after it’s run.

STOP and GO — Traffic Control

The usual command to get a program to run is
GO, often abbreviated by the letter G. GO does a
number of fascinating things before it actually goes
to the selected program; to explain them, we’ll
need to reverse the order and discuss STOP first.

When a program is Stopped, there’s a lot of
useful information inside the microprocessor chip.
It's not in memorys; it’s in the chip where you can’t
getatit,and it will soon be destroyed by other
data. It’s vital to be able to inspect this data which is
held in “registers” within the chip; so the monitor’s
STOP sequence arranges to dump these values to a
fixed place in memory. Now you can look at them
if you wish by inspecting memory.

Suppose we have Stopped a program and we
want it to continue: that often happens during
program testing. We issue the command for GO —
but our program wouldn’t run properly if the
information in the registers were lost ... and the
monitor itself has been using and changing those
registers as it worked. What to do? The GO
command, just before going to the desired location,
will bring back the register values that were dumped
into memory and restore the microprocessor
exactly. Then it goes to your program. Clever? No
— vital.

How do we Stop a program? There are several
ways. The Break instruction in machine language
(BRK — code 00) will almost invariably take you to
the Monitor stop program. Some machines are
equipped with a STOP key which interrupts the
program. Advanced monitors allow the definition
of Breakpoints — locations where the program will
flip to the Monitor.

Registers

The Stop routine causes the contents of the micro-
processor’s registers to be dumped to memory.
You may examine them there, and you also may
change them. Don’t become confused: these loca-
tions are not the registers themselves; they are just
copies made at Stop time.

Many monitors allow registers to be inspected
by means of a special command — R is popular.
Once again, there is always a means of changing
the register image; this is useful when you are
checking out a program and want to make shortcuts
or special tests.

There aren’t a lot of registers in the 6502.
There’s the Program Counter, usually abbreviated
PC, which tells you where the program was oper-
ating when it stopped. There are three data regis-
ters, A, X, and Y which are the only places in the
microprocessor where you hold data. There’s the
Stack Pointer, which tells you where the temporary
stack values are being kept: for example, if SP
contains value EC, you should look in locations
O1ED to 01FF for the values themselves. Finally,
there’s the Program Status Word, often abbreviated
PSW or SR for Status Register. This last contains
several flags; it’s often useful to be able to break
the hexadecimal value to binary so as to see indi-
vidual flags. For example, if I see a value of B9 I
know immediately that the Carry flag is set. Can
you see how? To work it out, you'll need to know
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that the code for the flags is NVXBDIZC. Don't try
to pronounce it — use it to decode the bits.

The PET monitor has an oddity: among the
registers it shows a value called IRQ). Thisisn't a
register at all; it’s a vector located in memory (at
hex 90 and 91, if you must know).

Saving And Loading
On many systems, the only means of saving memory
to tape or disk and loading it back to memory are
provided lJy the Monitor. When Saving memory
you must give the start and end addresses of me-
mory. Know your system: many Monitors require
that the end address be one beyond the last location
saved. When loading, the Monitor usually knows
where the data came from and puts it back; some
Monitors allow loading to a different location.
Some Monitors don’t write a program name to
tape; on others you must supply the name. When a
Monitor is capable of saving to more than one
device (e.g., either of two tapes or disk) you’ll have
to furnish information on where you want your
data saved.

Quitting

Many systems are Monitor-oriented. They started
as tiny systems with no language but the Monitor
and, when extra features were added, the Monitor
still was dominant. In this case, you must leave the

Monitor with a GO command to enter another
system. To return to BASIC on an Apple 11 system,
for example, you're asked to ty pe in the curious
command 3D0G. This has nothmg to do with
man'’s best friend, but is a command to GO to
location hexadecimal 3D0 where BASIC takes
over.

The PET considers BASIC as standard and
the Monitor as an “extra;” the Monitor returns to
BASIC with the simple command: X (exit). Other
systems make provision in the Monitor for invoking
other systems — the AIM, for example, has special
control keys for its text editor, its assembler, and

BASIC.
Exiras

Most monitors can be extended; some have extra
features built in. Some of the features you may
ﬂlld In your system, or may wish to add with an
“extension’ pd(,kagc or to write yourself include:
Breakpointq single-stepping, slow step, disas-
semblers, tiny assemblers, memor y search, memory
fill, tape (_ht‘d\ memory block move.
It's quite a luxury to have these extra features.

Keep in mind that they're icing on the cake ... you
can work well, if not quite as comfortably, mlh just
a basic Monitor. And remember that extra features
take up extra memory. It doesn’t help to have an
18K super Monitor when you have an 8K machine...@

PET BITES VIC!

VIC/PET programmers: How would you like to be able to connect all of your PET peripherals, through your PET, to your VIC? Print
VIC programs, save or load on disk, oruse a VIC joystick on the PET. Basic programs can call HESCOM subroutines to transfer any
amount of memory in either direction between two VICs, two PETs, or a PET and a VIC.

Forexample, a 3.5K Basic program can be transferred in half a second! Or, you could use an existing PET disassembler to look at
the VIC ROMs by simply changing the input routine to get single bytes via HESCOM. Similarly, three-voice VIC sound can be used
by PET programs. Full handshaking ensures reliability in block transfers; another mode allows real-time sampling of the user port
for applications like two-machine games! Includes 5 cable, machine language software for PET and VIC, demo program, and

documentation.

by Joy Balakrishnan

HESEDIT: change 22 lines of data by merely over-
typing and insert, delete, and even duplicate lines-
all at once! Scroll forwards or backwards by any
amount — it's also easy to edit files bigger than your
memory. Why code a program to maintain each file?
Use HESEDIT for mailing lists, notes or prepare
assembler source for HESBAL. All keys repeat. FAST -
written in BASIC and assembler. $12.95

5502 ASSEMBLER PACKAGE: HESBAL, a full-featured
assembler with over 1200 bytes free (8K) & HESEDIT;
‘tor less than $25! HESBAL is THE best 8K assembler
available: it uses only 1 tape or disk, yet includes
variable symbol sizes, pseudo-opcodes, over 25 error
messages and more than 70 pages of dowment;ﬂeog.s
23.

Human €ngineered Software
3748 inglewood Blvd. Room 11
Los Angeles, California 90066

(VIC or 8K PET) $49.95

NEW RELEASES

HESCOUNT by Jerry Bailey. A totally new concept in
debugging! Machine language monitor aids debugging of any
Basic program by counting the number of times each line is
executed. Pinpoints bottlenecks to help you improve run
times up to 50%. Shows code that was never executed, and
lets you verify that loops and conditional statements are
working as expected (VIC or 8K PET) $23.95

HESLISTER 2.0 by Cy Shuster. Now 35% faster, reveals
program structure by untangling complicated Basic lines and
indenting IF, FOR..NEXT statements, etc. Inputs from disk;
outputs to screen or printer.(8K PET) $15.95 (includes disk)

GUARANTEED to load or replaced FREE. Order from your
dealer or direct from us. Add $2 postage, Cal. res. - 6% sales
tax. Disk versions - add $3 (disk included).

24 HOUR ORDER LINE (M/C OR VISA)
(213) 398-7259
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Directory
For 3.0

Stephen Meirowsky
Peabody, KN

A very important part of any disk system is the
d])llll\, to get the directory of your disks at any
time. Commodore lnnln(nlded a very nice DI-
RECTORY command for 4.0 BASIC. But what if
you don’t have 4.0 BASIC? ()nthcl,pgladeIiASI(
nhulnnes)nu1nuslcnheluu}L(LAD ‘$07,8, which
would destroy your current BASIC program, or
use the DOS Wedge from Commodore which can
only be used in direct mode. To solve the problem
ongUandnLdon(hnnm(qnu@qanUN one
must use some other method.

This program allows you to display the direc-
tory at any time you want in your programn. This
comes in ]](lll(l\ when loading or saving files from a
disk. The ideas for this program came from the
article “PET/CBM Disk Formats” COMPUTE! #13.
In this article, the author says “Remember that you
can read the BAM, header, and directory blocks as
a single file name of $0 or $1. To read the data
contained in these blocks you must use the GET#
command since there are no carriage return delim-
iters”. T followed this article and the tables listed in
the article to make this program.

Lines 50100-50180 are for the title. If the title
is not wanted or needed then replace the lines with
this line. 50100 VV =253:GOSUB50320.

I did not check for any disk errors in this
program. If needed, modify to your own personal
needs. This program wor ks on the 2040 disk and
should work on the 3040 and 4040 disk systems.

FEADY.

FEM

FEM DIRECTORY FOR Z.4
FEM

FEM ZSTEFHEM MEIROMZEY
FEHM

IMFUT"DRIVE #8.1":M
AF=STREM) BE="]"+A%
OFEH 14,2, 15 FRINT#14.EF

S F¥="$"+RIGHTF A%, 1 »+", 5EQ"

5 1 JFEM 1.8.2.F%

SEH1GE GET#1.GF:FO=AS EIJ

Sa11e WW=148: GOSUESE -

SE128 PRINT FRIMTHM" LHFI* 3

SH138 FORMW=144TO15% : GET#1 .G+ PRINTGE:

‘HE?

‘FREIMTCHES

T .
el S

SE14E WW=2 GOSUBSOZZE  FRIMTGE:

SE158 GETH#1.GF:FRIMTGE" "

SE1EE IFFO=1THEMFRIHT" 1"

SE17E IFFO=ESTHEHF HT"?'“

Sa1Ee VW=S1  GOSUESE 5]

SE198 FORYY=1TOZ: HI—“” GET#!.5F

SE2E0 IFGHF=""THEHVW=25  GOSUESGIZ8  GOTOSES G

IFG$= HFi 1_JTHEH ajep s

W=D GOSLES

FRINTTAECSC 3¢

IFTT= 1L3THEHFFIHTTH
S

wh e Fate s SR

EETHEMYY=1  GOSUESSZZa

b OTOSE 1 =23
CLOSEL:CLOSEL14:EHD
FORMM=GTOVY :GET#1 ., GF:NEXT :RETURH

NEW PET/CBM SOFTWARE

ASTROIDZ Based on the popular arcade game and now you can
play it for hours at home on your PET/CBM. Save the galaxy from the
invading ASTROIDZ. Four levels of phw and great graphics with
moving ASTROIDZ . ..... ol . CASS 8k 59.95

MUNCHMAN Based on the Pac-Man arcade game. Its you
against the computer munchers ZIP and ZAP. Can you clear out the
maze first or will they ge tyou7 Wait until you see the fantastic graph-
ics on this game. .... : ... CASS 8k $9.95

ALL OUR SOFTWARE RUNS IN 8K
OLD-NEW ROM
WRITE FOR CATALOG

e ok ek ke e ke ke ek ke sk ok ke ok ok ook ke ko ke
ComputerMat,  Box 1664E, Lake Havasu, AZ 86403

Jinsam 8.0

has broken the sort limit. Sorts are
now unlimited — you may sort to any
desired depth: 3,4, 5,6, 7 ...

We now have:

unlimited record length, unlimited
fields, and unlimited sorts, and
limitless applications.

See our ad elsewhere in this issue.

PETRISK

Play challenging game of international
strategy against your pet. Board displayed in
graphics. Works on all ROMs and screen
widths. 8K.

Send 11.50 for PETRISK to:

PENDULUM SOFTWARE
1310 Dover Hill Rd.
Santa Barbara, CA 93103
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Editor’s Note: This program will work on all PETs. For
4.0 (if using disk) you might want to relocate it. — RTM

Inversion
Partitionin

David O. Williams
Toronto, Canada

Several people have written for COMPUTE! about
methods of putting more than one BASIC program
into the PET’s memory. (See the articles by Eliza-
beth Deal, Charles Brannon and Harvey Herman
in COMPUTE! #13.) The methods they use involve
“partitioning” the memory into several blocks, each
usually 8K in size, and arranging the pointers so
that each block becomes the entire working memory
space in which a program can be stored and run.
While it is working in one block, the pointers pre-
vent the PET from affecting the memory in the
other blocks in any way. Programs which are stored
there are undisturbed, waiting for the pointers to
be realigned by an appropriate machine language
routine.

This technique suffers from several disadvan-
tages. The tape SAVE and LOAD commands do
not work when a BASIC program is not in the
usual position in memory, so various tricks such as
saving through the machine language monitor
have to be used. A far more serious problem is that
each program is confined to 8K of memory. Any
program which needs a total of more than 8K,
including the space it uses for \farmhl_es, arrays,
and strings, will crash with an OUT OF MEMORY
ERROR. Also, any program which performs a lot
of string manipulations will run slower in a small
memory space because of the greater frequency of
garbage-collection delays. There may be plenty of
spare memory in the other blocks which is effec-
tively useless.

Providing you don’t want more than two pro-
grams in your PET, you can avoid all of these
problems by using the machine language routine
here. It resides in the second cassette buffer, and
its main effect is to turn the entire contents of the
memory which is accessible to BASIC upside down!

A BASIC program which is in the normal place at
the bottom of memory is thus moved to the top. (It
1s also turned upside down, but that doesn’t matter
since no attempt is made to run it in that position.)
A second program can then be written or loaded
from tape into the bottom of memory. When this
program is RUN it has access to all the unoccupied
memory between the two programs which it can
use for variables, arrays, and strings. (The machine
language routine adjusts the pointers so that the
second program cannot over-write the text of the
first.) When you want to return to the first program
simply run the machine language routine again. It
moves the first program back to the normal posi-
tion, stores the second one at the top of memory,
and adjusts the pointers so that the first program
has access to all the working space without over-writ-
ing the second one. In this way, you can interchange
the two programs as many times as you want. At
any time, the program which is in the “running
position” at the bottom of memory can be handled
in all the normal ways for BASIC programs. You
can SAVE i, edit it, delete it with NEW, LOAD
another program, anything you want.

[t all sounds very simple in theory, and in
practice it isn’t much more difficult. First, engage
the machine language monitor by entering SYS
1024, then display the contents of the second
cassette butfer with the command “.M 033A 03F1".
The resulting display will look very like the listing
except that the numbers in the body of the table
will be different. Move the cursor to the first line
of the table, change all the numbers to match the
listing and press RETURN at the end of the line.
Do the same thing to the second line, and so on to
the end of the table. You have now written (or at
least copied) a machine language program. Save it
on tape (before you run it — this is important) with
the monitor still engaged by using the command .S
“EXCHANGE”,01,033A,03F2. Press PLAY and
RECORD, as requested by the machine, and wait
for the cursor to reappear. (In the future you can
get to this point by putting this tape into the deck,
entering the monitor, and giving the simple
command “.L”. You will be told to press PLAY,
and the tape will load into the correct memory
locations.) Now exit the monitor by entering * .X".
The familiar word READY will appear, and you
are back to BASIC.

Now all you have to do to invert the memory is
enter SYS 826. The process of turning the whole
memory over takes a second or so, then the word
READY will reappear.

Incidentally, Exchange will work with memo-
ries of any size, so even 8K PET owners can use it
to get two short programs into their machines.
Exchange will also leave intact any machine lan-
guage you may have located in high RAM, provided
that Exchange is initialized (i.e. run for the first

]



On The
X Built-in
Display

PET/CBM "2000/3000/4000 Series

F=275.00*

Select either ... ... B0 x25o0cr40x25...... display format

From the keyboard or program

Features the same memory map and subroutines from the Basic ROMs [specify
which version of Basic when ordering]* *, for standard programming. You also
gain the use of 1023 extra memory locations in the 40 column mMmode, or 47
extra locations in the 80 colurmmn mode. (These locations are available only to
machine language programs, or peek & poke from Basic].

Displays the full, original character set, including graphics characters in either
mode.

All utility software, firmware, like Toolkit™, Dos Support [Wedge], Extra-mon, etc.,
is compatible in both modes of operation.

The complete enhancement consists of: 1 dual 24-pin socket [one socket for the
40 column screen editor, and one for the 80 column screen editor), and a circuit
board that replaces the existing screen RAM. Each circuit board is registered
to the original owner. There is also an 80 column reference ROM that plugs in
one of the expansion sockets [specify the address when ordering]. An option
board is available [$25.00] that allows the ROM to be used with any other 2K
ROM, in any of the expansion sockets.

Available from your local dealer or:
EXECOM CORP.
1901 Polaris Ave.
Racine, WI 53404
Ph. 414-832-1004

*Plus appropriate installation charges. This requires some circuit modification.
(available from the factory for $75.00 plus shipping]

* *If power-on message = ### COMMODORE BASIC ### you have 3.0 Basic.
[Available only for Basic 3.0 & Basic 4.0 at the present].
PET™S CBM are trademarks of Commodore Business Machines.
We will ship via Master Charge, VISA, C.0.D., or pre-paid.
Toolkit™is a trademark of Palo Alto IC's, Inc.
Installation may void your Commodore S0 day warr.

The Execom™board is guaranteed for 1 year.
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time) after the high-RAM program is in place and
protected with the top-of-BASIC-memory pointer.
Have fun with it....!

@33A A2 00 E@ 00 D@ 1D A5 35
p342 29 FE 48 38 E9 @1 8D 78
@34A @3 68 48 18 6A 69 g1 8D
@352 94 93 68 69 @3 8D AA @3
@35A 8D B5 @3 AQ 00 A5 @1 48
@362 A5 @2 48 A5 14 48 A5 15
@36A 48 A9 @91 85 @1 A9 @4 85
@372 92 A9 FE 85 14 A9 3F 85
@37A 15 Al @91 48 Al 14 81 @1
p382 68 81 14 E6 @1 C6 14 E4
@38A @01 D@ EE E6 @2 C6 15 AS
@392 15 €9 21 DP E4 68 85 15
P39A 68 85 14 68 85 @2 68 85
@3A2 P1 38 A9 FF ES 2A 48 A9
@3AA 43 E5 2B 48 A9 FF E5 34
@3B2 85 2A A9 43 E5 35 85 2B
W3BA 68 85 35 68 85 34 EC 3D
@3C2 §3 D@ 17 A9 @4 8D 3D @3
@3CA 8E 01 04 BE @02 @4 85 29
@3D2 85 2B A9 @1 85 28 A9 @3
@3DA 85 2A A5 2A 85 2C 85 2E
@3E2 A5 2B 8% 2D 8% 2F A5 34

@3EA 85 30 A5 35 85 31 60 00
(@)

A Mathematics, Basic Skills

Paper Exercises in Arithmetic

For use with

‘PET/CBM Compuiter & Printer
! g v plus
BT Compatible Disk System

The Teacher’s Aide

Computer programs designed for use by the classroom teacher as
a primary sonrce of exercises in mathematics, basic sRills.
Through simple question and answer, and with the use of only
one compulter systen, a leacher may satisfy all individualized, in-
class and homework  requirements for drill in arithmetic.
Students work directly upon exercise sheets. Difficulty level is
casily adjustable. Answers are always provided. 23 programs
included, covering integers, decimals, fractions, percent and

On Disk $99.99
Algebra

Explicitly Produced Exercises in Algebra
Sixteen programs in linear and fractional equations, simulia-
neous equations, guadratics, signed and complex  nmber

nch maore.

arithmelic.

On Disk $99.99

(Arizon residents please cdd 4%, sales Tax. )
Please add S1.50 for postage and bandling

T’Aide Software Company
P.0. Box 65
El Mirage, Arizona 85335

VLT bs o bradenutrk of Commsdore Brsiness Vaclines. T

G99 99999%5955

Do you MISPEL? MISSPEL? MISSPFLL?,
SPECIAL LEARNING ED SOFTWARE _

A TR
SLEFLSOF“@R‘EILJ\! SOFTWARE .
A ) % \

Presents a New Domestic PET®: = -
A spelling program designed to meet the special needs
of students with specific language learning disabilities
or anyone with spelling deficits.

The program includes 21 tapes which cover 5 basic spelling
rules essential to encode words.

Features of this unique spelling program:

* Tutorials are presented for each rule.

* Extensive drill and practice to improve skills

* Individualized exercises to represent the rule

* Meaningful repetition to “lock in" skills

* Reinforcement and motivation to the learner

* Teaches students to eliminate guesswork and substitute reasoning

* Rules can be presented in sequence or separately.

* Whenever relevant, exercises are presented to compare two or
more spelling rules.

* Teaches many additional language skills

* Each tape ends with a summary of performance.

Purchase the complete | Send for details
program for $199. Each | SLED SOFTWARE
rule consists of 3 to 6 tapes.| P.O. Box 16322
Individual rules can be Minneapolis, MN 55416

purchased separately. Tel 12
Minnesota residents add 5% elephone (612) 926-5620

sales tax.
All programs will run on any 40-column PET, old or new. PET is the
registered trademark of Commodore Business Machines, Santa
Clara, Calil.

9999599959595 Y

FINANCIAL \W/ZARD

Diskette Programs for 16K PETICBM

9999955

1 %

"Financial Programs

The Wizard helps you quickly calculate 12 major types
of Financial Transactions with ease and accuracy.

Created for businesses and mdwndyals this DISK
PACKAGE has 9 programs plus instructions The Wizard
delivers answers on the screen or printer.

CASCADE COMPUTERWARE ¢ (206) 355-61.'2—1)

box 2354 « Everett, WA 98203 Dealer inquiries invit
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A Personal
News Service

Ed Steinfeld
Hudson, NH

It's easy to get your home computer to type letters,
maintain an inventory, store financial data, and
play chess. But try to make it into a dumb terminal
— that’s difficult!

I have owned a PET 2001 and a TNW 232/488
(dual RS232 port) for about three years and used
the RS232 port only to interface my Selectric. (1
now own an 8032 CBM, 4040 disk, 2022 printer,
TNW 232/488, Harris 1030 Selectric, and an
acoustical coupler.) A few weeks ago I reread Jim
Butterfield’s article, “Basic CBM 8010 Modem
Routines” in issue 7 of COMPUTE!. The 8010 pro-
gramming is similar to the programming for the
TNW 232/488 device. I entered the code with a
few modifications, connected an acoustical coupler
to the RS232 port, dialed a Digital Equipment
Corporation (DEC) VAX-11/780, and I was on-line
to another computer.

The VAX expected a number of characters 1
couldn’t type from the CBM keyboard. I had to
define a few keys for the VAX CONTROL charac-
ters. This was easy because Jim Butterfield used a
table-driven translator in his program. This trans-
lator was used to convert CBM ASCII into standard
ASCII and vice versa. I used this same table to
convert the RVS, OFF, Left Arrow, and Up Arrow
keys into CONTROL C, CONTROL Z, CONTROL
S, and CONTROL P keys. These control keys
abort programs, terminate input, and control
scrolling. I got all this to work properly in about
three weeks. Once the program worked, I contacted
the Dow Jones News/Retrieval Service (DJNRS)
(800-257-5114). Dow Jones & Company have an
information service available to the home or busi-
ness. This news service is not unlike the press wire
services except the subscriber selects the informa-
tion he wants rather than receiving everything
being sent on the wire. The news includes what
you might expect from the publishers of The Wall
Street Journal and Barron’s, stock and financial data.
It also has general news, industry news, corporate
p.mﬁles — 10-K extracts, financial statistics, and
lu.slm_‘i('al stock quotes. Current day quotes with a
15-minute delay on stocks, options, and corporate
bonds as well as current day updates for U.S. Treas-
ury issues, mutual funds, and the national over-the-
counter market are all available.

I was given a password to try the service for a
w_cekend. By Monday I had subscribed. My 8032,
with a little software, can log into the Dow ‘](mes

News/Retrieval Service (DJNRS), request stock
quotes and up-to-the-minute news, store it all on
my disk, and print it on the 2022 printer. I now
have my own personal news service.

The program I use to access the DEC VAX
(VMS operating system) and PDP-11/70 (RSX-11M
PLUS) software is the same software I use to talk to
the DJNRS. However, Dow doesn’t require any of
the CONTROL characters, it only uses the question
mark to stop output. All commands on the DJNRS
are punctuation keys. The program first prompts
with the terminal attributes that tell the various
operating systems the characteristics needed for
proper operation of the terminal. The DJNRS is
available viaa TYMNET system and requires the
user to type a single character called the terminal
identifier when he first accesses the system. (In
some areas, the DJNRS is accessed through a TELE-
NET service.) The terminal identifier lets the host
software know when extra fill characters are re-
quired after carriage returns and when a line feed
is needed between lines. I have found the identifier
‘A’ works well with my software.

On DEC, two fill characters are required after
every return. Then the program asks if the terminal
session should be written to disk and, if so, which
drive and what file name. If you write the session
to the disk, everything on the screen will be written
into the file (both what you type as well as what is
sent by the host computer). Even with this activity,
the CBM can run at 300 baud without missing a
character.

After you select the disk option, the program
clears the screen except for the top line. This line
in reverse video has the telephone numbers of the
two systems I use. This leaves 24 lines for display
data. Twenty-four lines is the standard display
area of most video terminals and is the default
page size for both the DJNRS and DEC systems.

A second program, PRINT TERMINAL, is
used to print the terminal session. I save myself
money by recording the data on the disk and later
printing it after disconnecting from the service.
The charges for DJNRS are by minute of connect
time and the type of data being accessed. There is
a one-time connect fee of $50 and the non-prime-
time minute rate is between 15 and 20 cents.

The TERMINAL EMULATOR program has
one gotcha when you use the option of writing to
the disk. I have no way (o stop the program other
than to press the STOP key. Since I can’t determine
when I'm through, there is no way to close the disk
file. So after I press the STOP key, I must remember
to type DCLOSE (CLOSE 7 on PETs) to close the
disk file. If I use some other key to determine
when the session is finished, more code would have
to be added to the lines that decode the input and
output. More code would not allow the CBM to
run at 300 baud. If you modify the ‘business part’
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of the program, you may begin to lose characters. I
have added about all that can be added and still
keep up with the hosts. Options such as Command-
O, Basic Toolkit, and the Wedge cannot be used
because they slow the execution speed of the
TERMINAL EMULATOR program.

With the exception of the 80-character reverse
video line and setting the window, this terminal
emulator program will work equally well with 40
column PETs and CBMs. In fact the news data
displayed by DJNRS is 40 columns by 24 lines. You
would think they expected all Commodore owners
to be DJNRS customers. A Commodore 8010
modem may be used instead of the RS232 device
and an acoustical coupler.

When using the DJNRS you can select head-
lines of current general news or specific headlines

where a particular company is mentioned in the
article. If one of the headlines is of interest, you
then request to have the article displayed. You
don’t have to waste time Ieadmg every article to see
if a company you're interested in is mentioned.
The attached terminal session printout shows the
login, Commodore’s stock quotes between April 15
and May 1, an article in which Commodore is
mentioned, followed by alist of headlines of articles
in which Commodore is mentioned.

With this simple TERMINAL EMULATOR
program, your PET or CBM can become a dumb
terminal and can access any number of information
services. Now your home computer is a window to
general and financial news services and you can
read the news as fast as they receive it — your own
Personal News Service.

Program 1.

16@ REM**"TERMINAL EMULATOR 3 MAY 1981 -
-_COPYRIGHT (C) 1981"

110 REM**"ED STEINFELD"

12¢ REM**"31 RICHMAN ROAD"

1390 REM**"HUDSON, NH @3051"

140 REM**kkkkkhkdhkhhkhkhkhkhkhhhkhhhhhhk
T T
*
o

150 REM**"CBM ASCII TO ASCII AND ASCII -
~TO CBM ASCII CONVERTER"

1680 REM**"THIS PROGRAM WILL EMULATE A -
-YT52 WITHOUT CURSOR CONTROL.

170 REM**"USE TERMINAL IDENTIFIER 'A'"

180 REM**"EITHER A TNW 232D, OR 488/232 -
-WITH AN ACOUSTICAL COUPLER

199 REM**"OR A CBM 8019 MODEM MAY BE -
-USED.

200 TE=22:REM" INSERT THE UNIT =
-NUMBER OF RS232 OR MODEM DEVICE."

210 O=@:AS="":BS$="":CS$="":Q=0:1I=0:J=0:
-K=@:Q8$="":DIM F(255),T(255)

220 PRINT"hhhA TERMINAL -
-EMULATOR BY E.F. STEINFELD (C) =
-1981"

23@ FORJ=32 TO 64: T(J)=J:NEXT:T(13)=13:
~T(18)=3:T(28)=127:T(7)=7:T(8)=28

240 FORJ=65 TO 908:K=J+32:T(J)=K:NEXT:
-T(9)=9

25@ FORJ=91 TO 95:T(J)=J:NEXT

260 FORJ=193 TO 218: K=J-128:T(J)=K:NEXT

270 T(168)=32:T(141)=13:T(94)=19:
-T(95)=17

288 FORJ=8 TO 255:K=T(J):IF K THEN -
-F(K)=J:F(K+128)=J

298 NEXT:F(94)=94:F(95)=95:F(8)=20:
~T(146)=26:F(27)=147

38 F(141)=13

31¢ POKE1@2@,0:POKE59468,14

320 OPEN5,TE

330 AS=" TERMINAL EMULATOR

PRINT"hhfhr DJNS TEL. NO. 889-8618 =
R ***hhnzg TEL. NO. 884-1707"AS$

350 PRINTCHRS(15) : FORI=1TO80 :PRINTCHRS (9
=) CHR$ (137) ; : NEXT:PRINT: REM"CLEARS =
~TABS

360 T$=CHRS(137) :PRINTTAB(8)TSTAB(16)TST
-AB(24) TSTAB(32) TSTAB (40) TSTAB(48)T
-$;

370 PRINTTAB(56)TSTAB(64) TSTAB(72)TS:

-REM "SETS TABS EVERY 8 COL."

3880 PRINT" TERMINAL =
~IDENTIFIER 'A'

390 PRINT" VMS SET TERMINAL/CRF
1ILL=2

409 PRINT" RSX-11M SET TERMINAL -
~HFILL:2

410 PRINT "¢ RVS = CTRL C, OFF = =
-CTRL Z, ~ = CTRL 8, ~ = CTRL P"

42@ PRINT "¢ AFTER LOGOFF HIT =
-rSTOP?f TO TERMINATE THE PROGRAM."

43¢ INPUT"YDO YOU WISH TO WRITE THIS -
-SESSION TO THE DISK (Y OR N) =
ﬂN‘((";QS

440 QS=LEFTS(QS,1):IFQS="N"THENQ=0:
~GOT0520

450 IF QS$<>"Y"GOTO430

460 PRINT:PRINT"DON'T FORGET TO TYPE -
-DCI.OSE AFTER YOU STQP."

470 INPUT"YDRIVE NO. (@ OR 1) _0<<<";D:

~IFD<PORD>1THEN470 v
480 INPUT"FILE NAME_ <<<";Q$:IFQS="_"TH
-EN488
490 Q=1

509 DOPEN#7,D(D),(Q$)+",W"

519 IFDS<>@THEN PRINTDSS:END

520 PRINT"R";

53¢ GETAS:IFASTHENPRINT#5,CHRS (T (ASC(AS)
) l

540 GET#5, AS IFST=0ANDAS<>BSTHENCS$=CHRS (
ﬂF(ASC(AS))) :PRINTCS; : IFQTHENPRINT#
-7,CS;

550 GOT053ﬂ

READY.
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Authorized Commodore service
Repair of the complete line of Commodore products

In a hurry? Check our modular exchange program

gy

Disc Drive
" Printer

commodore

HARDWARE: SOFTWARE:

CBM 8032 Computer, 80 Column $1195 0zz $299
CBM 8050 Disk Drive 1395 Wordcraft 80 299
CBM 4032 Computer, 40 Column 995 Tax Preparation System 380
CBM 4040 Disk Drive 395 IRMA 380
CBM 4022 Printer 649 Dow Jones Portfolio f
CBM VIC 20 Computer 263 Management System 115
CBM V3100 Cassette 68 Personal Tax 55
PET to IEEE Cable 33 Pascal 229
IEEE to IEEE Cable 39 Assembler Development Package 77
BASF Diskette, Box of 10 30 Wordpro 4+ 329

Order TOLL FREE 1+800-527-3135

10 AM to 4 PM CDT Monday through Friday
Texas residents call 1+214-661-1370

VISA, MASTER CHARGE, MONEY ORDERS, AND C.O.D. “Certified Check” accepted.
Units in stock shipped within 24 hours, FO.B. Dallas, Texas.
All equipment shipped with manufacturer’s warranty.

Residents of Texas, Louisiana, Oklahoma City and Tulsa, Oklahoma must add applicable taxes.

Eclectic shortly will be announcing products that are designed to work with CBM systems.

1. ROMIO: two RS232 ports —three parallel ports — 26K EPROM memory-managed
alternate character set, software controlled — EDOS (extended DOS).

2. Terminal program (options with ROMIO) 4. Front-end processor :
3. EPROM programmer 5. Additional firmware to be announced

Be sure to write the address below for more information; dealer inquiries welcome.

P.O. Box 1166 - 16260 Midway Road - Addison, Texas 75001 - (214) 661-1370
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COMPUTE!
Back Issue
Collection

Our back issues, normally $3.00 each
(including shipping and handling) are a
valuable addition to your library.

To celebrate our second birthday,
we're offering the following special to
COMPUTE! readers.

COMPUTE!s
Birthday Special

JANUARY-JULY, 1981
ALL SEVEN ISSUES $15.00, AND
WE'LL PAY SHIPPING

Credit Card Orders Only
Call TOLL FREE 800-345-8112
IN PA CALL 800-662-2444

Please allow three weeks for delivery. Offer
expires December 15, 1981. Offer good for these
seven issues only and may not be prorated for
partial orders. Orders accepted subject fo
availability. You must include a street address for
shipping. Offer good in Continental U.S. and
Canada only.

Please send me the COMPUTE! BIRTHDAY SPECIAL,
January—July 1981 Issues for $15.00.

NAME

STREET ADDRESS

ciy STATE apP

SEND TO: COMPUTE! Birthday Special, P.O. Box 5406,
Greensboro, NC 27403, USA. Please enclose check or
money order.

FOR/NEXT
GOSUB/RETURN,
And The Stack

Jim Buftterfiela
Toronto, Canada

100
110

print “stack sniffer  jim butterfield”

data 186,189,3,1,160,1,217,-11,240,4,136,16,248,96
,185,-9,32,210,255

data 185,-7,32,210,255,169,32,32,210,255,138,24,
121,-5,141,-1,138,121

data -3,170,188,4,1,189,3,1,132

data 300,107,137,133,136,32,148,220 : remark

- Ol'lg

data 300,27,55,133,54,32,206,220 : remark — upgr
data 300,66,55,133,54,32,120,207 : remark — 4.0
data 169,13,32,210,255,174,-1,208,189,0,129,
141,76

data 83,80,66,18,7,14,1,0

r=peek(65534)

v=52:if r=107 then v=134

a=peek(v)+ peek(v+1)*256

b=a-80:b% =b/256

poke v,b-256*b%:poke v+ 1,b%

poke v-4,b-256*b%:poke v-3,b%

forj=0to 79

read x:t=t+x

if x <0 then y=a+ x:x = int(y/256):poke j+b,y-256
*x:j=j+1

if x<>300 goto 320

read x:t=t+ x:if x=r goto 310

for k=1 to 6:read x:t=t+ x: next k:goto 260

for k=1 to 5:read x:t=t+ x:poke j+b,x:j=j+1:
next k: read x:t=t+x

poke j+b,x

next j

print“analyze stack with sys”;b

350 print“(checksum =7;t;%)”

360 print“checksum should be 9965

FOR...NEXT loops are quick and easy to code.
GOSUB to a subroutine with RETURN at the end
works very nicely. They never give you trouble.
Except, once in a while, very subtle trouble. An
OUT OF MEMORY when you know you have
lots of memory left ... a PNEXT WITHOUT FOR
when you can see the FOR in the listing. What's
going on here?

We'll try to establish a few rules by means of
experiments. Type in the program with the elegant
name of Stack Sniffer. Run it, and it will park itself
out of the way in high memory; it will remain there
until you power down. Make a note of the SYS
address; we’re going to use it quite a few times. If
the checksum is wrong, check your data statements:
there must be an error in there.

Checking Out The Program
Type NEW. Now type in:

120

130
140

150
160
170

180
190
200
210
220
230
240
250
260
270

280
290
300
310

320
330
340



CBM/PET? SEE SKYLES ... CBM/PET?

‘““‘Should we call it Command-O
or Command-O-Pro?”’

That’s a problem because this popular ROM is
called the Command-O-Pro in Europe. (Maybe
Command-O smacks too much of the military.)

But whatever you call it, this 4K byte ROM will provide your CBM BASIC 4.0 (4016,
4032) and 8032 computers with 20 additional commands including 10 Toolkit program
editing and debugging commands and 10 additional commands for screening, formatting
and disc file manipulating. (And our manual writer dug up 39 additional commands in the
course of doing a 78-page manual!)

WATCH

The Command-O extends Commodore’s 8032 advanced screen editing features to the ulti-
mate. You can now SCROLL up and down, insert or delete entire lines, delete the char-
acters to the left or right of the cursor, select TEXT or GRAPHICS modes or ring the
8032 bell. You can even redefine the window to adjust it by size and position on your
screen. And you can define any key to equal a sequence of up to 90 key strokes.

THIS
SPACE

The Command-O chip resides in hexadecimal address $9000, the rightmost empty socket
in 4016 and 4032 or the rearmost in 8032. If there is a space conflict, we do have Socket-
2-ME available at a very special price.

Skyles guarantees your satisfaction: if you are not absolutely happy with your new
Command-O, return it to us within ten days for an immediate, full refund.

Command-0O from Skyles Electric Works
Complete with Socket-2-Me

Shipping and Handling (USA/Canada) $2.50 (Europe/Asia) $10.00
California residents must add 6% /6%: % sales tax, as required.

Skyles Electric Works Visa/Mastercard orders: call tollfree
231E South Whisman Road (800) 227-9998 (except California).
Mountain View, California 94041 California orders: please call (415)
(415) 965-1735 965-1735.

80 " SITAMS 33S ¢13d/INGD ™

s PET? SEE SKYLES ... CBM/PET? SEE

SITAMS 33S é13d/INGD """ STTAMS 33S

CBM/PET? SEE SKYLES ... CBM/PET?

‘““You mean this one little
Disk-O-Pro ROM will give my

PET twenty-five new commands?
And for just $75.00?7 Why, that’s only $3.00 a command!”’

The Disk-O-Pro in any PET with Version Il (BASIC 2.0) ROMs (### COMMODORE
BASIC ###) will give 19 software compatible disk instructions®: 15 identical with the new
BASIC 4.0 (or with 8032 ROMs) compatible with both old and new DOS. Plus 4 addi-
tional disk commands. . .including appending (MERGE), overlaying (MERGE #____ )
and PRINT USING, allowing formatting output of strings and numbers on the PET
screen or on any printer.

*NOTE: Old DOS doesn't recognize three of the commands.

Those are just 3 of the important commands—and there are 7 more beauties—on
your Disk-O-Pro that have never been available previously to PET/CBM users. (Skyles
does it again!)...Beauties like the softtouch key (SET) which allows you to define a key
to equal a sequence of up to 80 keystrokes; like SCROLL whereby all keys repeat as well
as slow scrolling and extra editing features; like BEEP which allows you to play music on

your PET.

: The Disk-O-Pro is completely compatible with the BASIC programmer’s Toolkit. The
chip resides in the socket at hexadecimal address $9000, the rightmost empty socket in
most PETS. And for the owners of ‘‘classic’’ (or old) PETS, we do have interface
boards.

(For those owning a BASIC 4.0 or 8032, even though the Disk-O-Pro may not be suit-
able, the Command-O is. Just write to Skyles for additional information. Remember, we
have never abandoned a PET owner.)

Complete with 84-page manual written by Greg Yob...who was having so much fun
that he got carried away. We had expected 32 pages.

Skyles guarantees your satisfaction: if you are not absolutely happy with your new
Disk-O-Pro ROM chip, return it to us within ten days for an immediate full refund.

Disk-0-Pro from Skyles Electric Works..........coovviimimiiiininiiiicinins ...875.00
Complete with interface board (for “‘classic’” PETS).....ccoooonniriiieiiiniiniiinnnnnn. 95.00

WATCH
THIS
SPACE

PET? SEE SKYLES ... CBM/PET? SEE

Shipping and Handling ........................ (USA/Canada) $2.50 (Europe/Asia) $10.00
; California residents must add 6% /61 % sales tax, as required.
Skyles Electric Works Visa/Mastercard orders: call tollfree
231E South Whisman Road (800) 227-9998 (except California).
Mountain View, California 94041 California orders: please call (415)
(415) 965-1735 965-1735.

STTANS 33S ¢13d/INGD """ STTAMS 33S

/NGO " STTAMS 33S ¢13d/INGD ™
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100 FOR J=1TO 50
200 FORM=7TO 3

Type the SYS command that Stack Sniffer wants.
The system should respond READY. That means
that there are no unclosed loops or unfinished
subroutines. We haven’t run the program yet.

Conclusion 1: You don’t build loops or sub-
routines until you run the program.

Now type RUN. The system will answer
READY immediately. Now give the SYS command.
You should get:

LP IN 200
LP IN 100

Note that the loops are reported from the inner-
most out.

Conslusion 2: Loops stay open if they are not
closed, even if the program is finished.

Add line 150 to the program:

150 GOSUB 200:STOP

Type the SYS command without RUNning. You'll
get READY.

Conclusion 3: Adding or changing a line
clears all loops, just as it clears all variables.

Say RUN, and then give the SYS command
again. You'll get three lines back:

LP IN 200

SB IN 150
LP IN 100

Conslusion 4: Loops and Subroutines seem to
“nest,” one within another.

By this time, Stack Sniffer has been checked
out well enough that we know it is OK.

Loops Within Subroutines
Now add the line: 300 RETURN. If you read
through the program, you will see that the program
calls the subroutine, returns from it, and then
stops. The loops at 100 and 200 have never been
closed. What will be on the stack? Type RUN, then
give the SYS and see.

What? The loop at 200 has been closed!

Conclusion 5: If a FOR loop is opened within
a subroutine, it will be terminated when the sub-
routine returns.

This can be a good way to clean out a FOR-
..NEXT loop structure that is no longer needed.

Loops Within Loops

Delete line 150. Type in line 300 NEXT J. LIST
the program and see what you think will happen to
the loops when you RUN. Now try it.

Result: no loops, even though we didn’t close
the inner one.

Conclusion 6: Closing an outer loop always
closes any loops inside.

Type in 150 IF J=7 THEN STOP. In this
case, we're going to stop the program before the
outer loop has completed its cycle. What will happen
to the inner loop? RUN and then give SYS and see.

Result: the J loop is open, but the K loop is
closed. How come? It seems that the NEX'T" ] must
close the K loop.

Conclusion 7: Performing NEX'T on an outer
loop always closes all loops inside.

This rule is what makes it impossible for you
to incorrectly nest loops. If you were to type: FOR
X=1TO4:FORY=1TO 3:PRINT*H":NEXT
X:NEXT Y you'd get a ?PNEXT WITHOUT FOR
error message. Do you see why?

Early Exit From Loops
Say NEW and start over. This time, we'll enter the
program:
300 FORA=3TO9
350 FORB=4TO 15
400 IF A+B=20 GOTO 600
450 NEXTB
500 NEXT A
550 STOP
600 FORF=1TO7
650 NEXTF

Think about this one. This kind of coding can
happen regularly when you are looking things up
in a table. When you find what you want (line 400)
you exit the loop and go on to other business.

RUN the program and then give the SYS call.

Surprised? The loops at 300 and 350 were
never closed. They are still active.

Conclusion 8: Jumping out of a loop leaves
the loop active. This can run you out of stack space
very quickly.

What can we do about this? Let’s try the fol-
lowing, which doesn’t seem to do anything signifi-
cant: change lines 600 and 650 to read: FOR A ...
and NEXT A. RUN and SYS.

Wow! We've cleaned everything up. How did
we do it? The only change was in the name of the
loop variable. A was previously used for the outer-
most loop: re-opening a loop using A closed the
old one and closed the B loop too.

Conclusion 9: Re-opening a loop closes the
previous loop activity and all inner loops.

Picky point for technical tyros: this always
works except when you try to do it after calling a
subroutine: you may remember that the subroutine
“separates” the FOR/NEXT loop entries.

Interiude

We've arrived at a very important coding moral: if
you jump out of a loop, be prepared to do some-
thing about it. Otherwise, the loop stays around
and this can result in one of two possible problems.

First, your stack (where the loop information
is kept) will fill up and you’ll get POUT OF
MEMORY even though it seems you have lots of
memory. Annoying.

Alternatively, you may accidentally open a
loop using the same variable name much later in
the program. What’s worse (pay careful attention
here), by this time we're inside some genuine loops
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that we are using. Now: as far as BASIC is con-
cerned, you're re-opening the outermost loop; it’s
outermost because it was opened a long time ago
and all subsequent loops were fitted inside. Think
about that, and the enormity of what’s going to
happen will dawn on you ... BASIC will close abso-
lulely every loop it's got before opening the one
you're askmg for. You'll get ZNEXT WITHOUT
FOR when you try to exercise one of the outer
loops. Insidious.

How do you police this problem? It’s not prac-
tical to insist that you never jump out of a loop
until it's completed. You have several alternatives:

*Do this kind of loop activity in a subroutine.

When you return, the loop will be closed

automatically.

*Name all your outermost loops by the same

name, [. Then name the next level inside with

the same name, J ... and so on. This ensures
that every time you exit from a loop you will
soon open another with the same name.

*Write a dummy loop on the same variable

immediately after you exit. FORY=1TO I:

NEXT Y will do the trick nicely. The Y loop

will end up good and closed.

Subroutines

If you write your subroutines correctly (jump into
the beginning, have a neat RETURN by itself at
the end, don’t jump out), you won’t have any
trouble. The thing that beginners forget in the
heat of the moment is that you can’t just GOTO
out of a subroutine directly into your main coding.

Type NEW and enter the following program:

100 GOSUB 300

110 STOP

300 X=X+1

310 IF X=1THEN GOSUB 300
We deliberately have left off the RETURN to see
what's happening here. This is an example of
coding beloved to some clever types, but utterly
horrible to most of us. It's called recursive pro-
gramming, with the emphasis on the curse. What
that means is that the subroutine at 300 calls itself.
Do it and see what happens with SYS.

Hmmm. Both calls are neatly sitting there ...
the one from 100 and the subsequent one from
310.

Conclusion 10: Subroutines don’t work like
loops. Calling the same one twice doesn’t clean the
old one out.

Add 320 RETURN and RUN it again. Call
SYS. Check the value of X and see if it is what you
expect.

Conclusion 11: Recursive subroutines will
work, if you're that fool hardy.

Now we're ready for our final experiment in
this series. Type new and enter the single line:

500 GOSUB 500

This is the ultimate in recursive subroutines.
The subroutine calls itself, and then calls itself ...
and so on. It will give you an ?ZOUT OF MEMORY
incredibly fast. Adding a RETURN won't help; the
stack is used up in milliseconds. RUN it, read the
bad news, and then give the SYS command.

Huh? The stack is clean. How can that be>
Well ...

Conclusion 12: Some error messages clean the
stack, removing all GOSUB calls and FOR... NEXT
Ir)()ps

Those of you who love speed contests: type
RUN, and then see if you can hit the RU N/STOP
key quick enough to catch the program before it
bombs. It can be done, but you'll need super nimble
fingers. If you do stop it in time, you might like to
give the SYS command and see all those subroutine
calls stacked up.

Conclusion
FOR ... NEXT and GOSUB/RETURN have a few
subtleties. It's well to be aware of them.

It doesn’t hurt to keep a copy of Stack Sniffer
around and try them on your own programs. How
many loops or subroutine calls have you left open?
Look through your programs, and draw your own
conclusions... ©
copyright © 1981
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New Listing
Conventions
For CBM

New machines — VIC and “FAT-40" — and 4.0
BASIC have added a host of new editing functions
and color control codes. To make COMPUTE!'s
program listings as easy as possible for you to type
in accurately, we will list CBM programs in a new,
simpler way. Starting in this issue, you will see that
our previous method — reconstructed cursor
symbols — has been replaced by bracketed words.
[DOWN] will mean the cursor-down key. [3 LEFT]
will mean three cursor-lefts, and so on.

We will continue to split program lines with
the ~ symbol. It signals that the line is continued
below and prevents any spaces from being hidden.
All shifted characters and graphics are represented
by their underlined non-graphics equivalent. Line
110 in David Swaim’s article, “High Resolution Bar
Graphics for the PET,” is a good example of the
new conventions. We hope you will agree that this
change will simplify your typing of programs. Let
us know how you feel.

Here is a table of the new conventions:

Key To COMPUTE!s CBM Listings

All Machines

Clear Screen {CLEAR}
Home Cursor { HOME}
Cursor Up {up}
Cursor Down {DOWN }
Cursor Right {RIGHT}
Cursor Left {LEFT}
Insert Character {INST}
Delete Character {DEL}
Reverse field on {Rvs}
Reverse field off {OFF}

CBM 8032/*“FAT 40”

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

Erase to Beginning

Erase to End
Toggle TAB
TAB

ESCape key

{ERASE BEG}
{ERASE END}
{TGL TAB}
{TAB}

{EsC} (o]

Introducing
the
Pet Professor

All you need to do is
decide what you need.

THE pgy
. PROFESIQR
i = ok

The Pet Professor Arithmetic Software

If you need to teach division of a 2-digit
decimal by a 1-digit whole number, we have D-D-1.
This program teaches the concept step by step.

Since you probably need to keep student
interest high, we go very slowly with a moving
cursor. The student is comfortable and involved.

Do you need to drill subtraction of a fraction
from a mixed number? Just bypass the teaching part
of program F-S-2 and go directly to drill. The nice
part is if the student happens to forget, the teaching
is still available.

If a test on subtraction of whole numbers
with 4-digits, multiple zeros and borrowing is your
need, program WN-S-6 is your answer.

You probably also need just about every
arithmetic concept that there is. We have them all
— 77 programs. The directions are simple. Use the
Pet Professor for all the arithmetic you teach.

For more information send $5 for a sample
tape or call (516) 3654423 and tell us what

you need.

@ COw BAY COMPUTING

BOX 515
MANHASSET. N.Y. 11030
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Nuts And Volts:

Build Your Own
Controllers: Part Il

Gene Zumchak
Buffalo, NY

In the first installment of this series of articles on
building your own controllers, I outlined what you
would need as a minimum to develop independent
controller systems. Specifically, you need a devel-
opment system consisting of a computer system
with some kind of machine language operating
system, an EPROM PROGRAMMER, and an
EPROM emulator. A console computer system like
an APPLE or PET will do quite well as the computer
system, provided some machine language capability
has been added. That is, PEEK and POKE are not
sufficient for reading and writing memory. While
hand assembly of programs can get the job done,
the use of text editor and assembler is preferred.

EPROM programmers are available from
several sources for a wide range of prices. EPROM
emulators, however, are less common. In the second
installment of this series, the design of an EPROM
emulator was provided. In Part 111, we will begin
to look at what is required for the target system
itself.

Basically, there are two extreme approaches
you can take; you can buy everything, or build
everything. While the first may look attractive to
someone with no hardware experience, even if you
can buy a suitable CPU board, there will undoubt-
edly be some custom I/O that you will have to
provide. On the other hand, if you can afford the
few extra bucks for a ready-made CPU board, the
savings of your time may make the ready-made
board a bargain. The advantages of doing it all
yourself are usually compactness (low parts count)
and low parts cost. You ought to be able to put
together a complete system for about $100.

The cost for a ready-made CPU board will
start at about $100. John Bell and Brachman Asso-
ciates are two outfits that come to mind with boards
in this range. If your application requires that it be

field-programmable, then you should consider a
board with a built-in keyboard/display and/or a
serial interface. A versatile board having these
features and a reasonable price is the SYM. The
SYM has a powerful 4K machine language monitor.
Two 65225 are availble for I/O and a third can be
plugged in. Sockets for extra RAM and EPROM
are also available, and the SYM can be jumpered
to reset into your program. If ASCII style [/O

or hard copy is necessary, the AIM-65 should

be considered, although you are now talking
over $400.

Power Supply

Whether you build your own board, or use a ready-
made, single-board computer like the SYM, you'll
need to provide a power supply. Kits and assembled
5-volt supplies are reasonably priced, or you can
build your own.

Obtaining a regulated voltage from a raw DC
voltage is easy with a three-terminal voltage regula-
tor IC. The 7805 can provide one amp if adequately
heatsunk and costs less than a buck. Obtaining the
raw DC is only a little more work. Having to bring
high-voltage AC into your board or system can be
hazardous, but this can be avoided by buying what
is called a “wall” transformer. This is a molded box
containing a transformer that plugs directly into
an AC socket. The output is low-voltage AC or DC.
For currents 500 ma or less, the rectifiers and filter
capacitor are usually included and the output is a
DC voltage. Such supplies have been used with
calculators for a long time. For larger currents,
only AC is available and you will have to provide
the rectifiers and filters. Wall transformers are
available from a number of mail order outfits. For
most controller applications, a single five-volt
supply with a one-amp capacity will probably be
adequate. Figure 1 shows such a supply made with
an AC wall transformer.

While the 7805 can provide 1 amp with ade-
quate heatsinking, since they are so inexpensive, a
better idea is to share the load among two or more.
Note: this does not mean paralleling the outputs.
Instead, the five-volt loads are split up, each piece
getting its own regulator. By running the regulators
considerably below their capacity, heatsinking can
be reduced or eliminated. Another possibility is
using a regulator with a larger capacity. The
LM323, for example, comes in a metal power
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FOR AIM-65,

FLOPPY DISK SYSTEM

SYM-1

The VAK-7 Disk System was specifically designed
for use with AIM-65 and SYM-1 Microcomputer
Systems. The VAK-7 is a complete full size (8")
Floppy Disk System. This system will Read,
Write and Format IBM Single and Dual Density
diskettes. The VAK-7 is available with both
Single and Dual Sided Disk Drives. Each Disk
Drive comes with its own cabinet and Power
Supply. The VAK-7 can handle up to 4 disk
drives, totaling more than 4.98 Megabytes of
storage.

The VAK-7 Disk System incorporates both ad-
vanced hardware and innovative software de-
signs. The addition of the VAK-7 produces a very
powerful and useful computer system. Unlike
most other disk systems, there is no require-
ment for the user to provide RAM to hold the
Disk Operating System software. No valuable
time is wasted loading in the DOS from cassette

tape, because the VAK-7 DOS software is in onboard ROM. The VAK-7 is located above the 32K boundary (8000
HEX), leaving the user with a full 32K bytes of contiguous address space for his own use.

AIM-65—Allows the user to save and load object code thru the AIM Monitor; to load, save, and append Text thru the
AIM Editor; to load, save, and append Basic Programs thru the BASIC INTERPRETER; to assemble directly from
disk single or multiple file programs.

SYM-1—Allows the user to save and load Files for use with the SYM Monitor, SYM Basic, and RAE-1.

ADDITIONAL COMMANDS:

ACTIVATE A DELETED FILE
COMPRESS A DISK
RENAME A DISK FILE
COPY A DISK

SPECIFICATIONS:
Completely assembled, tested, and burned in.

e Occupies address 8000-8FFF for AIM-65, $9000-9FFF for

SYM-1, or $EOC00-EFFF for KIM-1.

IBM Format; Single Density (128 bytes/sector); Dual Den-
sity (256,512, or 1024 bytes/sector).

All ICs are in sockets.

Fully buffered address and data bus.

e Standard KIM-4* BUS (both electrical pin-out and card

size).
Designed for use with a regulated power supply, but has
provisions for adding regulators for use with an
unregulated power supply.
Dimensions: Board—10” wide x 7” high (including card-
edge). Cabinet—9.25” wide x 10” high x 16” deep.
Power Requirements: +5vDC @ 2 Amps.

117 AC 60Hz @ 2 Amps.
Shipping Weight: 25 Ibs.

*KIM-4 is a product of MOS Technology/C.B.M.

)R>

ENT-ERPR]SES

INCORPORATED

4030 N. 27th Avenue, Suite D
Phoenix, AZ 85017
(602) 265-7564

FORMAT A DISK
DELETE A DISK FILE
INITIALIZE A DISK
LIST CATALOG

PRICING:
VAK-7 $1,299.00
Controller and One Single-Sided Drive
VAK-7A $599.00

Additional Single-Sided Drive with Cabinet
and Power Supply

VAK-7B $1,599.00
Controller and One Dual-Sided Drive
VAK-7C $899.00

Additional Dual-Sided Drive with Cabinet
and Power Supply

CALL OR WRITE FOR
FREIGHT CHARGES
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transistor package and can supply three amps
when heatsunk. The case or mounting tab for most
positive, three-terminal regulators is the ground
connection, permitting them to be attached directly
to a grounded chassis or case.

With a 5-volt only EPROMS, like the 2716,
being so cheap, it is now relatively easy to avoid
parts that require other than a single five-volt
supply.

The CPU

A controller will minimally consist of a CPU, an
EPROM, some RAM, and some 1/O. The first
three items need not vary much from application
to application, and you may even wish to lay out a
standard controller board. The 1/0O, of course, will
be a function of the application. If you are a dyed-in-
the-wool 6502 fan, the choice of CPU is easy. While
the 6502 is available in 28-pin packages (6503,6504,
and 6505), the couple of square centimeters in
board space saved is minimal. While you won'’t
need all of the address space of the 6502, it will
make decoding easier. Besides, since they are more
common, 6502s are cheaper anyway. If you are
open minded, and have assembled programs for
more than one processor, you may consider other
processor types, perhaps the Z-80 or the 6809, or a
ROMless single-chip type. Since we are emulating
program EPROM and not the processor, our
development system can be used with any processor
that can use EPROMs. It is a good idea to pick a
processor that has built-in clock circuitry and only
needs five volts. For convenience, we’ll assume that
we are using the 6502.

The 6502 can generate its own two-phase
clock in a number of ways. The simplest is to use
an RC network. While this method saves the price
of a crystal, the loss of the accurate crystal time-base
precludes accurate timing using either software or
programmable timers, and is a false economy. A
crystal may be connected in either a series or parallel
mode. The series connection used by the SYM and
KIM is shown in Figure 2a. Some asymmetry be-
tween the two phases usually occurs with this con-
nection. Symmetry can be assured by applying a
TTL square wave to the phase-zero input. The
AIM uses this method starting with a four MHz
crystal and a classical oscillator circuit. A pair of
flip-flops are used to generate quadrature one
MHz signals from the four MHz clock. (Only one is
used.) A more straightforward circuit that merely
divides by two twice is shown in Figure 2b. This
circuit permits a two MHz clock to be selected for
use with a two MHz 6502.

If some 1/0 device requires its own crystal of a
specific frequency, it may be possible to get a suita-
ble CPU clock from it. For example, a clock of
about .9 MHz can be obtained by dividing the 3.58
MHz color-burst frequency by four. Use of a clock
frequency that gives other than one-microsecond

clocks makes counting time less easy.

The only control output signals required by
memory devices will be 2 and R/W. These are
applied directly to family devices, and can be com-
bined (in the proper plolarity) to provide read/write
signals for non-family I/O. This will be illustrated
later. The READY and interrupt inputs should
be pulled up, whether used or not, with 3.3K
resistors.

Most controllers are designed to be automati-
cally reset when power is applied. The circuit of
Fig. 3 will provide a power-on reset and also permits
a manual reset capability.

Some RAM will be necessary for stack. There are
many choices. The Motorola 68A10 contains 128
bytes for less than $3. The 6532 contains 128 bytes
of RAM, two programmable ports, and a timer
($10). Since the timer has no free-running mode,
the 6522 is probably a better choice for a port chip,
and it has two timers. A pair of 2114L 1K x 4 chips
($6) will provide 1K of memory and is probably the
safest bet.

Figure 4 shows the two basic ways of controlling
the chip select and write enable pin of a 2114L. In
4a., the chip select is decoded from addresses only.
The write enable gets a write strobe fabricated
from R/W and ¢2. In 4b., the write enable pin gets
the R/W direction signal. This means that write
strobing action must be applied via the chip select
input. This is accomplished by gating an ordinary
address select with 2 as shown. The gating may be
omitted, if the address select is generated using &2
as a component. The scheme of 4b. should be used
if the 6502’s data bus is buffered in order to avoid
bus contention during @1 of a write operation.

In the next installment, I'll talk about I/O
choices.
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Figure 1. Regulated 5-volt supply using wall

transformer.
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SELECT cs
2114L
P2z WE
R/W
a. Strobed Write Enable

SELECT =
$2

R/W WE

b. Strobed Select

Figure 4. Control Signals for 2114L Static RAM.

SEAWELL PROMMER II
There's Nothing Like Ii!

* Two independent blocks of 4 EPROM sockets

* KIM, SYM or AIM progremming firmware

* Programs 1, 2 or 4K 5-Volt EPROMS: TMS2508, 2516, 2532 and
2758, 2716, 2732

* Read-Only/Deselected/Read-Program for each socket

* Program-protect toggle switch for whole board

* Provision for remoting 4 sockets

* On-board generation of programming voltage.

The Seawell PROMMER I is a general purpose EPROM tool

designed for use in a development/ production environment. Con-

nects to a KIM, SYM or AIM with a Seawell LITTLE BUFFERED

MOTHER motherboard, or to a SEA-1 single-board computer.

The PROMMER 11 is all you need to read, program and execute

1, 2 or 4K 5-Volt EPROMs.

The PROMMER 11 allows you to put as little as 1K or as much
as 32K of EPROM on the bus. You never have to give up address
space to empty sockets. Each socket can be enabled to READ on-
ly, READ and PROGRAM, or can be DESELECTED entirely.
Simply moving a shunt sets one block of 4 sockets to 1, 2, or 4K.
The other block can be set independently.

Addresses are selected by piano-type switches on the top
edge of the board. The whole board can be program-protected
by a toggle switch on the top right corner of the board. A
separate one-page ROM containing relocatable firmware for KIM,
SYM or AIM is provided which can be set to any page in memory
in either of two banks or deselected entirely. A satellite board
with four sockets and program-protect switch will be available
soon.

PROMMER II EPROM PROGRAMMER — 3299

OTHER SEAWELL PRODUCTS:

SERs] ot teg SINGLE BOARD COMPUTER . wwa .. 3495
L) e e e 1EKRAMBOARD .......... $250
SEA-FDCB......... .. DOUBLE DENSITY 2 SIDED DISK CONTROLLEH
....................... 5325
SEA-DEBUG. .......... HARDWARE BREAKPOINTS AND TRIGGERS
2 ....3310
SEA-PROMMERII .. ... EPROM PROGRAMMI:H .$269
SEA-PROTO........ - COMPLETELY DECODED PROTOTYPING BOARD
S 99
SEA-CMOS......... SK CMOS RAM, 16K EPROM, DA‘}'.’DATE CLOCK
$370
SEA-PIOB......cccuuun 4 FULLY BUFFEHED ESZZS . $260
SER-ISDG Gyt sk 8 SERIAL PORTS WITH LOCAL PROCESSOR &
DUALPORTRAM ..o v saasveosmniiiis s 3595
SEA-LBM. ...ovvvvranns LITTLE BUFFERED MOTHER FOR KIM, SYM, AIM,
o T e 3198
SEA-MOTHERS ...... 4.SLOT MOTHERBOARD ......... - $50.00
10-SLOT MOTHERBOARD 5 .$125
ALLPRODUCTS ASSEMBLED. ADDITIONAL CONFIGURATIONS
NOKITS MASTERCHARGE/VISA ACCEPTED

P.O.Box 20367
Seattle, Washington 98102, USA.
(206)322-3123
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Review:

DOS/65 — A Disk
Operating

System
(6502 Software)

Harvey B Herman
Associate Editor

Ever since I installed an 8” disk on my KIM system
(see COMPUTE! #11) I have been using KMMM
disk operating software (DOS), sold by Willi Kusche.
Recently, I saw an ad for a general purpose 6502
DOS, sold by Richard Leary.

From the beginning, Richard handles your
order in a systematic and professional manner. His
software can be run on a variety of machines, so
you must give him, for example, the type of disk
controller (Versafloppy in mine) and the location
of the console
I/O routine (my system uses standard KIM with
echo defeated).

The package I promptly received in the mail
contained an extensive instruction manual, a loader
on cassette tape, and a diskette recorded with the
operating system, an assembler/text editor and
several utility programs. The utility programs
include (among others): disktest, copy, debug, and
format (not as yet for the Versafloppy, however).
Users will appreciate that he has included the
source code of many of the utility programs so they
can be easily modified or enhanced if desired.

I had some trouble getting the system up for
the first time as my read head is not aligned properly
with track 0. Most people will not have this problem.
The procedure required to bring the software up
is trivial. First, load the tape. Second, run from
location $200 (for the KIM system). However,
using DOS/65 properly is a little more difficult
than getting the first prompt (‘A>’). It definitely
helps to be familiar with CP/M, as Richard has
emulated most of its functions. I found it much
easier to read his manual after I had done some
reading about CP/M. (So that's what “A>" means!)

An important advantage of DOS/65 is that it
normally comes with an integral text editor and
assembler. As a test, I typed in a program which
transfers a table of data from one memory location
to another. The editor features a variety of com-
mands which allow easy correction of errors. It is
even possible to edit programs which are larger
than available memory. I had no trouble with any
of the commands and in a short time I had created
a file suitable for input to the assembler.

NEED MORE MEMORY"

Expand Your 4K/8K PET
SYM/KIM/AIM —65 to 32K

Has full invisible refresh operation
does not interfere with processor
* Build huge and complex programs' operation

* Easily connected 1o your computer
via the expansion connector

* Need 64K of RAM? Buy two boards
on board conliguration circuitry will
allow you to expand to 64K easily'

¢ New dynamic RAM technology brings
you more memory in less space and
at a lower cost'

* RAM chips are upgraded. compatible
with the new 64K RAM chips for
future expansion’

* QOperates on +5 volts only. supplied
from your computer power supply. no
on board generators to go bad RACKS Adapter cables available for

* Requires A LOT less power than static non rack use.

RAM! * All these features on a 6 x 4 5 board!

.

Fully buffered DATA BUSS

5 on board sockels for 2716/2732
(2K/4K) type EPROMS. addressable
anywhere

Great for designing a two board
computer system (CPU 1/0-RAM
ROM

Other specifications

Disable any 4K block of RAM for 1/0
place RAM above or below 8000 HEX
KIM-4 BUSS COMPATIBLE FOR CARD

ASSEMBLED & TESTED BOARDS—GUARANTEED FOR 6 MONTHS
PURCHASE PRICE IS FULLY REFUNDABLE IF RETURNED
UNDAMAGED WITHIN 14 DAYS

List Price — $289.88
Introductory Price — $269.88
Include $2.00 for S&H — Allow 4 weeks for delivery

Full informative documentation included with all our products.
C.0.D. Orders Accepted (702) 361-6331 Mail Order Only.

DBRZN\T RN\
] R\JI R\JIII\
COMPUTER INNOVATIONS

1516 E. Tropicana, Suile 7A
Las Vegas, Nevada 89109

Running the two-pass assembler is a snap. The
program just grinds away on its own and, in no
time, two output files are produced. The first, a
printer file, can be listed at some later time if de-
sired. The second, a so-called “KIM” file, can be
made into an executable file by a standard DOS
command or loaded with the utility debugger
program. I tested the later method and confirmed
(by the debugger’s disassembler) that the program
was indeed in memory. I was surprised at how
smoothly everything went once I got past some
mental hangups.

DOS/65 appears to me to be a quite sophisti-
cated program. It is complicated enough that, I
believe, it should only be considered by serious
assembly language programmers. It can be used
with Microsoft BASIC, but the user may have to
develop his own software interface. I confess this
was beyond me. However, I feel certain Richard
will offer his assistance if others are interested.
The program does have a few awkward areas. For
example, the user must specify, in decimal, the
number of pages to save. However, some of that
may be due to emulation of CP/M. An experienced
user should have no problems with this software.

Richard A. Leary

1363 Nathan Hale Drive

Phoenixuville, PA 19460  $100 (@)



ATARI SOFTWARE at

DISCOUNT PRICES
from

COMPUTER HOUSE

Adventure International Sug. retall Our Price

Adventures 1 thrulOeach(c). .. T 1995 16.00
Star ek 3.5 (C)..: i aumasias S 1995 16,00
Angleworms (C).................. S ——— ]
Sunday Golf (C).......ovvveeieniiinnn cieeeiiooos 1495 1195
Mountain Shoot (C) i cicenaeasaaes 1495 108
Deflection (C) LA 1495 11.95
Automated Simulotions
DatestonesofRyn(c)........... A 1995 16.00
OSIONONONAGY o e s ssamrsn s b b s b tia, o AT A AT A A AL W00 2495 20.00
RESCUB AT RIGOL. . . oo o s s s saisis s siites sinaisaie .. 2995 24.00
The Code Works
Iridis 1 (C) 995 7.95
(D) 1295 10.35
Indis -2 (C) 1595 12.75
(D) 1895 15.15
Crystal Computer
Galactic Quest (D). .. 2995 23.95
House of Usher (D). .. 2495 20.00
Imperial Walker (D). .................. . 2995 23.95
Lazar Wars (D). N 3 cresarreaeaeens 2995 2395
Uttie Crystal (D). SR . 39.95 3195
SandsofMars(D)............. g R R . 3995 3195
Summer 4000BC(D)............... R ETETETERI 1995 15.95
Dynacomp, Inc.
Valdez (C) 1495 1.95
(D) 1895 1515
Flight Simulator (C) 1795 14.35
Optimized Systems Software
Basle: AM (D)o cvai s Vs e ds St i 80.00 70.00
OS/A(formerty CPIAY (D). ....oovviii e 80.00 70.00
Personal Software
Visicalc Atan 19995 149.00
Program Design, Inc.
Bowling (C) 1695 13.55
Code Breaker (C) 1695 13.58
Mini Crossword (C) 1695 13.55
Preschool IQBulider (C) 1695 13.55
Word Secarch: Spanish 1695 13.55
Quality Software
Assembler (C). . s B e P O SRR T : 2495 20.00
6502 Disassembler (C) ............... 1195  9.95
fastgammon (C) 1995 15.95
Tank Trap (C) 1195 9.55
(D) 1495 1195
Tari Trek (C) 1195 9.55
(D) 1495 1195
@5 Forth 7995 63.95
Swiftly Software
Programming Aids | (C) 1495 1195
(o)} 1995 15.95
File-It (D) 3495 2795
File-It 2 (D) 4995 39.95
T.H.ES.LS.
Wora Scrambie (C) 1500 12.00
Spelibound (C) 1500 12.00
5B Data Tapes | thru 10
each tape 500 4.00
Al 10 5000 36.00

(C)Cassette (D)Diskette
IF YOU DON'T SEE IT, write and ask!

Send orders to:

COMPUTER HOUSE

P.O. Box 369, Dept. 10 Mammoth Lakes, CA 93546
(714) 934-6538
Terms: FOR FAST DELIVERY, send certlfled checks, money orders or Visa or
MasterCard number and expiration date. Personal checks require 3 weeks 1o
clear. ADD $1.50 for postage. Orders over $100 we pay shipping. All foreign
orders ad §10.00 CALIFORNIA residents add 6% tax. Prices subject fo change
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EPSON
... and more

$1099%
511490
Disk Il w/3.3 DOS ...% 529°°
Disk Il $ 450
Apple Il w/128K .. ..*3600%°

EPSON
H 3990[]
- CALL
Apple card & cable..$ 8goe

ATARI

400 w/16K s 43
800 w/16K s 7750
810 Disk Drive s 4490

- We’ll attempt to meet or
heat any advertised price._

( HEWLETT
Pl paCKARD

HP-85A w/16K §2697-°

NEC

5510-2 w/Tractor . ..%2550%
5520-2 w/Tractor ...%2850%

SOROC
N ?2505
5 79900

e ........%400%
Starwriter $1450%

Northstar, Altos and Zenith
All 25% Discount

LO-BALL COMPUTERS
7677 S.W. Cirrus Dr.
Beaverton, OR. 97005

TO ORDER
CALL (503) 641-0211

Ordering Information: For fastest ser-
vice, send money order. cashier's
check or bank wire. Visa and MC
orders. add 3%. Personal checks
accepted (allow minimum 10 days to
clear). Hours 9-5. M-F

Call for our Free Catalog.

M=CUS00O MW Or~ VMIM=CTUSOO O r—
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Home Accounting
System For The
Atari

Business Package
For Accounting
And Tax Planning

Sunnyvale, CA — A new home
accounting system for the ATA-
RI® 800™ Home Computer will
replace the ATARI Accountant™,
a small business accounting sys-
tem, which will not now be offered
for sale.

The new system will be lower-
priced and easier to use than the
current system, since it will be
designed expressly for the home
market. It will be ready for deliv-

ery in the first calendar quarter of

1982. The ATARI 815™ Dual
Disk Drive, which was required
for use of the professional ac-
counting package, will not be
offered for sale.

“The major thrust of our
marketing efforts is toward use of
our products in the home. We
feel that our resources are better
spent developing products aimed
specifically at this market and
segments that support this market,
such as institutional education. It
makes the most sense to convert
the existing accounting package
for home use,” Roger H. Bader-
tscher, president of Atari’s Com-
puter Division, said.

The new system will work
with the ATARI 810™ Disk Drive,
which is priced at $599.95. The
dual disk drive was priced at
$1,499.95, and offered “more
capacity and a higher price than
we feel is necessary for most
home applications,” Badertscher
added.

No further details of the new
accounting system are available at
this time, except that it will include
those features of the previous
system that are best for the home
market.

Dakin5 Corporation’s newest
business application software
package, The Depreciation Plan-
ner™ has been released to coincide
with recent federal tax changes.

The Depreciation Planner is
for use on the Apple microcom-
puter. It is designed to keep track
of depreciable assets for ac-
counting and tax planning pur-
poses. This comprehensive pack-
age incorporates both the previous
depreciation methods (to be used
for assets purchased before Jan-
uary 1981), as well as the new
depreciation methods (to be used
for assets purchased after January
1981). It is faster than manual
record keeping. It reduces chan-
ces of error and alleviates excess
paperwork.

The user determines cost,
salvage amount, useful life, and
special restrictions or conditions
pertaining to the asset and depre-
ciation method. Once these fig-
ures are entered, The Deprecia-
tion Planner will automatically
keep track of each asset.

The Depreciation Planner
provides the following features:

— Automatically calculates cur-
rent month depreciation, year-to-
date and life-to-date amounts.

— Provides a printed list of assets
in five formats.
Tag numbers
Location
Depreciation type
Depreciation Method
Asset Life
— Prints a list of all items that are

potentially eligible for investment
tax credit in each fiscal year.

— Prints a depreciation projection
report that lists the projected
current year and next year depre-
ciation for each asset.

— Has a unique modeling feature
that allows the user to experiment
with any or all forms of deprecia-
tion for each asset. The informa-
tion can be printed to allow tho-
rough evaluation and comparison
before a final selection is made.

The Depreciation Planner
can work independently or will
interface with The Controller® or
The Business Bookkeeping Sys-
tem™. If used with either The
Controller or The Business Book-
keeping System, The Depreciation
Planner will automatically post
depreciation amounts to the
General Ledger and update cur-
rent month, year-to-date and life-
to-date amounts for each asset.

The documentation includes
a complete glossary and modeling
workbook to introduce users to
the concept of depreciation and
to give them hands-on experience
with the software package.

The Depreciation Planner
will provide significant benefits
not only to businesses, but also to
accountants. Accountants can use
The Depreciation Planner to
record all assets and depreciation
information for their individual
clients.

Owners of The Depreciation
Planner may take advantage of
Dakin5 Corporation’s toll-free
customer service line. This service,
which is available to users of all
Dakinb products, is designed to
answer user as well as dealer
questions.

For further information
contact Dakinb Corp., 7475 Dakin
St., 4th fl., Denver, CO 80221.
(303) 426-6090.

The Controller is a registered trademark



Our Most Popular

Unbelievable Realtime 3-D Graphics!

gt

FLIGHT SIMULATION

From Sub-Logic

A graphic tour de force that will truly capti-
vate you. If you haven't seen this brilliant
program, you haven't fully utilized the capa-
bilities of your computer! During FLIGHT
SIMULATION, you instantly select instrument
flicht, radar, or a breathtaking pilot's
-eye-view. But be sure to strap yourself in --
you're liable to get dizzy!

Once you put in some air time learning to fly
your computer head for enemy territory and
try to bomb the fuel depot while fighting off
five enemy warplanes. Good Luck!

Apple 11 16K tape....$25.00
Apple 11 32K disk....$33.50
TRS-80 16K tape...... $25.00

Prepare yourself for the adventure of your
life as this classic fantasy/logic game takes
you into the world of the Colossal Cave. Your
computer is your guide as you search for
treasures, solve puzzles, explore, and avoid
the dangers that lurk within.

Complete version of the original Adventure,
originally written for the DEC PDP-10in FOR-
TRAN. The program has been translated to
bring you all the enjoyment in your home com
puter.

TRS-80 (32K disk), Apple (32K disk)

SPECIAL SAVE $10: $19.95 thru 12/ 31!&)

From Med Systems

A new breed of Venture

adventuring!
through a graphically represented 3-D maze,
with halls that could dead end -- or recede to
infinity. Step through the doors or drop into

the pits. Will you encounter monsters and
mayhem, or will you be treated to useful ob-
jects and information? Will you ever get out
alive?

TRS-80 (16K tape), Apple (32K tape) $14.95
TRS-80 (32K disk) $19.95
ASYLUM for TRS-80

Also Available: (16K

tape) $14.95

Visit our other stores: Seven Corners Center * Falls Church,VA & W.Bell Plaza - 6600 Security Blvd.- Baltimore, MD

< TRS-80'- APPLE - ATARI -

The Program Store carries more than 1000 programs for TRS-80, Apple, and Atari.
If the program you want is not listed here, call us: we probably have it in stock!

&

VOYAGE TO

VALKYRE

By Leo Christopherson from AOS

Combine the animation and music techniques
pioneered by Christopherson with the chal-
lenge of his first fast-moving arcade game
and you have VOYAGE TO VALKYRE!

You speed through a magical maze guarded by
ferocious birds that swoop down to attack if
you don't get them first. To list all the play
and options of this exciting game would take
the 16 pages of instruction included.

Tape: TRS-80 (16K) $34.95
Disk: TRS-80 (16K), Apple (48K) $39.95

From Adventure & Stoneware
These are realtime action simulations of a des-

cent to the Moon. In common, they all have
super graphics, realistic movement and con-
trol, and sound. The skillful are rewarded
with high scores, the clumsy can look forward
to spectacular crashes!

LUNAR LANDER: TRS-80 & Atari (16K),
$19.95
TRANQUILITY BASE: Apple (32K disk),
$24.95

FILE MANAGER 800

From Synapse Software

An extremely powerful and versatile database
manager for use in both professional and per-
sonal applications. You define the format of
the records to be filed and FILE MANAGER
800 gives you full control over sorting,
searches, and retrieval.

You can store up to 1000 records on each disk
and the program will allow up to four drives.
Access to any record takes less than 1.5 se-
conds, and most commands can be entered
with self-prompting single keystrokes.

Atari (40K disk)...$99.95

&K ’._-11
o

Crus,Crumblc
and Chomp!

From Epyx

It's a monster movie, and you are the mons
ter! You can be The Glob, Kraken, Mantra,
Mechismo, Arachnis, or Goshilla or even
design your own "custom" monster (disk ver-
sion only). This hilarious action game is
loaded with graphics and sound as you prac
tice your villany. With 6 monsters, U4 cities,
and 5 game objectives, you get a choice of
more than 100 possible scenarios. A monster's
life is not all carnivorous crunching, though:
The combined resources of the police, sci
ence, and armed forces are bent on your
destruction.

TRS-80 (16K tape or 32K disk), Apple (48K
disk)...$29.95
Coming soon for Atari.

GALACTIC SAGA

By Douglas Carlston from Broderbund/A.I.
Take control of the Galactica as you navigate
through an uncharted 3-D universe. In GAL-
ACTIC EMPIRE, you attempt to unify a star
system that is randomly created each time you
play. TR5-80 (16K tape) $14.95, Apple (48K
disk) $24,95, Atari (32K tape) $19.95.

GALACTIC TRADER pits your bartering
skills against those of the other inhabitants as
you try to accumulate riches and power. But
watch out for the assassins and the energy
cartel they're out to getcha! TRS-80 (16K
tape) $14.95, Apple (48K disk) 24.95.

Diplomacy and deviousness play equal parts in
GALACTIC REVOLUTION. It's a game that
combines tactics, social manipulation, and
Machiavellian ruthlessnes. For more intrigue,
this game allows more than one player. Sound
effects. TRS-80 (16K tape) $14.95, Apple
(48K disk) 24.95.

TAWALA'S LAST REDOUBT makes you the
rebel leader. You must intercept and decipher
the messaqges of the dethroned Emporer Tawa-
la in order to initiate an assault on his exile
kingdom. Apple (48K disk) $24.95. Coming
soon for TRS-80.

Control The Whole Universe -- Get All Three!

TO ORDER CALL TOLL FREE 800 424-2738 ..\ faon sesar07

THE PROGRAM STORE
4200 Wisconsin Avenue NW, Dept. Ul Box 9609
Washington, D.C. 20016

MAIL ORDERS: Send check or M.O. for total purchase
price, plus $1.00 postage & handling. D.C. residents, add
6% tax. Charge card customers: include all embossed
information on card.




Get the most from your micro with
software and accessories from one of

The
Program

CALL TOLL FREE
800 424 -2738

the world’s largest selections. Store
e e =s EE—a e SCOTT ADAMS’

TEMPLE OF APSHAI

The first of the DunjonQuest series, and still
one of the most popular. In exploring over
200 rooms in the magical labyrinth, you will
encounter more than 30 kinds of fearsome
monsters guarding over 70 treasures. Some of
the treasures will help you in your quest, but
you must still watch out for the many mons-
ters and traps that spring out from the walls
and shadows.
Apple (48K disk)
disk) $39.95

TRS-80 (16K tape, 32K

LOWER REACHES OF APSHAI: Four more lev-
els. Requires above program. $19.95

HELLFIRE WARRIOR

Sequel to APSHALI, this thriller gives you four
levels to explore with sixty rooms each. New
monsters, new traps, new challenge!
Apple (48K disk), TRS-80 (16K tape,
disk) $39.95

32K

KEYS OF ACHEREON: Four more levels. Re-
quires above proaram. $19.95

MORLOC'S TOWER

A completely different 6-level "dunjon” hides
treasures and trouble. Defeating the dreaded
Morloc takes wit and determination.

Apple (32K tape, 48K disk), TRS-80 (16K
tape, 32K disk), Atari (32K tape or disk)
$19.95

DATESTONES OF RYN
Rex the Reaver and his band of 24 cutthroats
have made off with the treasured datestones.
They're hiding in an labyrinth of caves in the
Haunted Mountains. It is your job to find them
before they find you.

Apple (32K tape, 48K disk), TRS-80 (16K
tape, 32K disk), Atari (32K tape or disk)
$19.95

TUESDAY MORNING QUARTERBACK

An amazingly realistic football game that lets
you captain the team of your choice against
the team you choose for the computer. 96
possible offensive/defensive combinations are
available. A database includes the teams' ros-
ters as well as their strengths and weak-
nesses —- just like the real thing!

Apple (48K disk), TRS-80 (48K disk) $29.95

RESCUE AT RIGEL

First of the "Starquest" series, it's an inter
planetary adventure. The evil High Tollah has
captured ten prisoners; if you don't find and
save them they will be transformed into enemy

aliens and set out after you!

Apple (32K tape, 48K disk), TRS5-80 (16K
tape, 32K disk), Atari (32K tape or disk)
$19.95

STAR WARRIOR

You're on your own, light years from Earth in
intergalactic space. If you thought saving the
princess in RESCUE AT RIGEL was a chal-
lenge, wait 'til you pit yourself against STAR
WARRIOR! Order the second edition of the
Starquest Series now.

Apple (32K tape, 48K disk),
tape, 32K disk), Atari (32K
$19.95

MICROCOMPUTER
GAMES

TRS-80 (16K
tape or disk)

From Avalon Hill

Fine war and strategy games for the home
computer that pit your skill against the pro-
gram. 16K tape unless otherwise noted.

MIDWAY CAMPAIGN - relive the battle as
you control our naval forces. TRS-80, Apple,
Atari (32K) $14.95

B-1 NUCLEAR BOMBER - avoid MiGs &
missiles as you pilot this advanced aircraft.
TRS-80, Apple, Atari (16K) $14.95

NORTH ATLANTIC CONVOY RAIDER
lets you simulate the Bismark convoy raid of
1941, TRS-80, Apple, Atari (16K) $14.95

NUKE WAR - choose espionage or arms
buildup to control a nuclear confrontation.
TRS-80, Apple, Atari (16K) $14.95

PLANET MINERS one to four players
compete, staking claims in the solar system.
TRS-80, Apple, Atari (24K) $14.95

CONFLICT 2500 - star battle in the 26th
century for up to 10 players. TRS-80, Apple,
Atari (32K) $14.95

LORDS OF KARMA - adventure in a land
where good deeds score more than treachery.
TRS-80, Apple, Atari (40K) $20

TANKTICS - combines gameboard & com
puter in a strategic WWIl tank battle.
TRS-80, Apple, Atari (24K) $23.95

MAJOR LEAGUE BASEBALL - play soli-
taire or head-to-head, using names & statis-
tics of real players. Apple (48K disk) only,
$26.95

THE PROGRAM STORE
Franchises Available

Prices Subject to Change

ADVENTURE

= P

By Scott Adams from Adventure International
Twelve different adventures make up this ac-
claimed series. Written in machine language
for fast response, they support lower case (if
installed) and have over 100 words in their
vocabularies.

Until you've played an Adventure, you can't
appreciate the hours of challenge and fun
built into each program. Each tests your pow
ers of reason and deduction as you attempt to
accomplish your mission using the implements
you have, find or devise. Tape for TRS-80
16K, Apple 24K, Atari 24K (Adventures 1-9
only for Atari).

1. ADVENTURELAND - caves,
words and the dragon... $19.95
2. PIRATE'S ADVENTURE - go from your
London flat to Treasure Island... $19.95

3. MISSION IMPOSSIBLE - complete your
mission or the reactor is doomed... $19.95

4., VOODOO CASTLE - Save Count Cristo
from his fiendish curse... $19.95

5. THE COUNT - when you awaken in Tran-
sylvania, watch your neck... $19.95

6. STRANGE ODYSSEY - find alien treasures
at the edge of the galaxy... $19.95

7. MYSTERY FUN HOUSE - try to leave the
most bizarre funhouse you've seen.., $19.95
8. PYRAMID OF DOOM - search the labyrinth
for ancient treasures... $19.95

9. GHOST TOWN - just because something
moves doesn't mean it's not dead... $19.95

10. SAVAGE ISLAND #1 - first part of a new
series for advanced adventurers,..519.95

11. SAVAGE ISLAND 42 - part two: requires
the purchase of part one (above)...$19.95

12. GOLDEN VOYAGE - you have just 3 days
to rejuvenate the near-dead king...$19.95

pits, magic

Three Adventures on disk (TRS-80 32K,
Apple 48K), choose:

1-3 4-6 7-9 10-12 $39.95 per disk

SARGON Il

By Dan & Kathe Spraklen from Hayden
Acclaimed the best of the microcomputer chess
programs. SARGON 11 came in third in the 9th
North American Computer Chess Champion-
ship, playing against much bigger machines!
You haven't really played chess against your
computer until you've tried this brilliant pro-
gram.

Tape: TRS-80 (16K), Apple (24K) $29.95
Disk: TRS-80 (32K), Apple (24K) $34.95

e
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of Dakin5 Corporation. The Depreciation
Planner and The Business Bookkeeping
System are trademarks of Dakin5 Corpo-
ration. The Controller is marketed by
Apple Computer, Inc. Apple is a regis-
tered trademark of Apple Computer, Inc.

80 Column
Adaptor

EXECOM CORP. announced a
new product for Commodore
Business Machines’ PET/CBM
series computers. The product is
an 80 column adaptor, circuit
board and ROM combination,
that allows the user to switch
between the original, 40 column
display, and the new 80 column
display, from the keyboard, or
through program control. Price
of this modification is $275.00
plus installation. This circuit
board and ROM combination is
for the PET/CBM computers that
do not have a CRT, or display
controller chip, in the 2000/3000/
4000 series models, which are
designed for version 3.0, or 4.0

Basic. The installation involves
cutting circuit traces and installing
4 sockets, thus making it a product
that should be purchased from a
dealer, if you are not technically
oriented. EXECOM CORP. offers
the installation for $75.00. This
requires the user to send in their
computer circuit board for
modification.

For further information
contact Execom Corp., 1901
Polaris Ave., Racine, W1 53404.

Information
Systems Education
To Be DPMAEF
Conference Theme

Chicago: The Education Founda-
tion (EF) of the Data Processing
Management Association (DPMA)
has announced that it will sponsor
a National Conference on Infor-
mation Systems Education to be
held March 22-24, 1982 in Chica-
go. The meeting will consist of

one-day in-depth Workshops
followed by a two-day general
Conference.

On the first day, invited
experts will conduct special Work-
shops in major areas of impor-
tance in Information Systems
Education. The Conference,
which begins on the second day,
will deal with issues of practical
importance to the providers,
recipients, and end users of In-
formation Systems Education. It
will provide comprehensive and
authoritative updates on the
DPMA Model Curriculum, re-
ports on practical experiences in
implementing Information Sys-
tems Education, and approaches
to overcome financial and other
obstacles to implementing such
programs.

The DPMAEF was estab-
lished in 1975 by the Association
for the purpose of expanding
educational opportunities for
systems professionals and to
conduct research and programs
of benetfit to the DP industry,

SOFTWARE STREET

PRESENTS

ADVENTURE

All Scott Adams’
Adventures (each)

ATARI|
Music Composer
Kingdom
Hangman
Energy Czar
Blackjack
Space Invaders
Basketball
Video Easel
Super Breakout
Computer Chess
3D Tic Tar Toe
Star Roiders
Scram
Asteroids
Missile Commaond
Mailing List
Morigage & Loon Analysis
Bond Analysis
Stock Analysis
Stock Charting
Calculater
Financial Manogement System
Dow Jones Invest Eval.
Accounts Receivable System
General Accounting System
Inventary Control
Word Processor

INTERNATIONAL

15,95

50.96
12.7
127
127
127
16 %6
33 96
33 9%
33 96
33 9%
33 9
“8 96
16 96
33 96
33 %
16 95
12n
21 21
21 21
212
25 46
60 00
7995
399.00
399.00
399.00
12995

SOFTWARE

HARDWARE

All Talk & Teach Cosseltes
Invitation To Prog. 1,2, 3 (each)
Touch Typing

Conv Span, Fren, German leach)
Statistics |

Educ Sys Master Cartridge
States & Copitals

European Countries & Cops
Graph 1t

Assembler/ Edjtor

Telelink |

Microsoft BASIC

Pilot

CRYSTALWARE
Fantasyland
House Of Usher
Gallectic Quest
Sumey
World War 11
Loser Wars
Sands Of Mar;s
Beneath The Pyramids
Little Crystal
Waterloo |1

DY NACOMP
Poker Porty
Valdez
Flight Simulator
Monarch
Intruder Alert
Giant Slalom

2995
4295

Mail List 2.2
The Communicator

LIK- Letter Perfect
Word Processor 12995
PDI
Minicrossword 14 95
Code Breaker 14.95
Memory Builder 14 95
Bowling 14 85
Vocabulary | &1i(each) 14 95
Mumber Series 14 95
Reoding Comprehension 14 95
Pre School 1Q Builder | & Il lea) 14 95
Addition With Carrying 14 95
Quantatative Comparisons 1595

PERSONAL SOFTWARE
Microchess 17 95
Checker King 17 95
VisiCale 169 95

QUALITY SOFTWARE
Fast Gammon 16 96
Tari Trek 1016
Tank Trap 1016
Disassembler 10 16
Assembler 212
3D Supergraphics 33 96
Qs Forth 67 96

AND MUCH MORE!

ATARI 800 16K
ATARI 400 16K

ATARI 410 Recorder
ATAR| B10 Disk Drive
ATAR! 815 Dual Disk

ATARI 820 Printer
ATARI B22 Printer
ATARI 825 Printer
ATARI 830 Modem

ATARI B850 Intf. Mod

BK Rom

16K Ram
Paddles (pr)
Joystick leach)
Blank Diskettes (5)

73R00
33900
65.00
439 00
1049 .00
349.00
349.00
699 .00
15900
169 .00
49 .00
29 00
17.00
9.00
22 .50

FREE CATALOG AVAILABLE

SOFTWARE STREET
3392 Clipper Dr.

Chino, CA
(714) 597-6959

91710

ATARI IS A REGISTERED

TRADEMARK

$2 00 mimmum shipping
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8032-32K 80 COL CRT

REG. $1495 $1095 SOF I ARE
~ 4032-32K 40 COL CRT
REG. $1295 3995 - \;23
4;01 6-16K 40 COL CRTi OZZ—The Information Wizard $395 $299
REG. $995 $795 Wordcraft 80 $395 $299
) 8050-DUAL DlSK §_§O|L IRMA—Info Retrieval & Mgmt. Aid $495 239:
REG. $1795 1 4 Dow Jones Portfolio Mgmt. $149 11
STy —$— E = Pascal Development Pkg. $295 $229
4040-DUAL DISK 343K
REG. $1295 3995 EBS—Receivables, Inventory $750 $579
é ﬁDﬁVE =x BPI—General Ledger $395 $299
CQI:IE.G ﬁ;gi 9 el Word Pro 3—40 Column $250 $179
1 _$6 e Word Pro 4—80 Column $375 $269
4022-80 COL PRINTER | Word Pro 4 Plus 5450  $329
REG 5795 $629 e o L L] e © © o o o © o e o o
R or | CUSTOM PRINTED
cote 1955 CONTINUOUS
e s 1445 N MINI-FORMS
REG. 51895 §4445 = || %

~ CBM-IEEE MODEM

REG. $279 $229 ¢ LOOK PROFESSIONAL
et . v e [OW PRICES FOR SMALL RUNS
~ VOICE SYNTHESIZER
REG. $395 $329 1000-11"x91/-" BLACK
”*Vlc%' 'T* *T PARTS LETTERHEAD INVOICE STATEMENT
— —— - 1 37.50 — 37.50
BEG. 3299 $269 4 2 63.50  63.50
_ PETTO IEEE CABLE S ¢ d 79.50
—— o 5 145.50

REG. $39.95 $34 o S )
SR, 44 - e SPECIAL LOGOS, 2 COLOR PRINTING
_IEEETO IEEE CADLE 1\ & SPECIAL STOCK AVAILADLE

REG. $49.95 $39

MINI -F(?gg\os) p5R2|(3:EC53 EACQDRDERS:
Main Line |
Computer Discount

PA G West of Rockies (215) 455-@705

e PREPAID ORDERS SHIPPED FREE

P.O.BOX 170 O%ELR \ e VISA & MASTERCARD ADD 3%
e COD-UPS
ST DAVIDS, BAI9087 PHONE e PA RESIDENTS ADD 6% PA TAX
800-345-8112 \

A\

\

IN PA CALL 1-800-662-2444
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educators, business, government,
and the public.

DPMAEF has issued a “Call
for Papers” for this Conference.
For a copy of the “Call” or for
further information on the Con-
ference, contact the Conference
Manager, USPDI, 12611 Davan
Drive, Silver Spring, MD 20904.
Telephone (301)622-0066.

Low Cost Floppy
Disk For Rockwell
AIM

The PEDISK II Floppy Disk
System from CGRS Microtech,
Inc. 1s now available for the Rock-
well AIM microcomputer. This
system, originally developed for
the Commodore PET, now pro-
vides the AIM owner with a hlgll
performdm,e mass storage peri-
pheral. Itis available with either
54" or 8” drives with a storage
capacity to 858 Kbytes in a three
drive system. The 8" drive offers

standard IBM 3740 compatibility
allowing data exchange with most
microcomputers and mini-
computers.

A new software package,
ADOS, provides a full set of disk
utilities including format, copy,
display, patch and directory.
Additional disk commands allow
the user to load and save pro-
grams, data files and source files.
A convenient user interface is
provided to utilize the disk system
in custom software. Several soft-
ware tools are available for use
with the AIM/PEDISK. These
include full FORTH +, a versatile
high level language, a Macroas-
sembler/Editor for machine lan-
guage programs and a full BASIC
interface to allow the disk to be
used with AIM BASIC.

The single drive dual density
Model 540-1 offers 143 Kbytes of
storage and sells for $595.00. The
dual drive quad density Model
580-2 offers 572 Kbytes of storage
and sells for $1195.00. For addi-

tional information, contact your
dealer or CGRS Microtech, P.O.
Box 102, Langhorne, PA 19047.
215-757-0284.

Hi-Res Graphics
For Atari 400/800
Computers

Newbury Park, CA — Versa
Computing, Inc. announces the
release of GRAPHICS COM-
POSER, the complete joystick/
paddle graphics software package
for ATARI 400/800 Computers.

With GRAPHICS COM-
POSER, you use paddles or joy-
stick to draw a picture outline on
hi-res screen Mode 8 or 7. Then
use color fill-in, color brushes and
add Text to complete your graphic
designs. Save your graphics to disk or
casselte.

GRAPHICS COMPOSER
allows easy creation of PLAYER/
MISSILE shapes which may be
used in other programs. The

Dlvmaic

SERVING YOU SINCE 1947

Main Showroom & Offices:
216 South Oxford Avenue
Los Angeles, CA 90004

WE HONOR
VISA and MASTERCHARGE

=)
-

TELEX: 67 34 77
ORDER DESKS open 7 Days a Week!
7:00 AM to 7:00 PM Mon thru Sat
Sunday Noon to 5:00 PM
Order Desks: (213) 739-1130

TOLL-FREE TOLL-FREE
(outside Calif.) (within Calif.)
800-421-8045 800-252-2153

PRINTERS k.
® DIABLO (Letter Quality) Retail Your Cost
630 R102 bi-directnal/tractors 2965 00 2699.00
1640K 109 keyboard, tractors 3072 .00 2899.95
630 RO Receive only 2710.00 249995
1650K 136 keyboard/tractors 3220.00 2999 85
® CENTRONICS dot matrix
700-9 Parallel, heavy duty 1460.00 119995
704-9 Serial, heavy duty 1795.00 1599.95
7371 Parallel 899500 799.95
737.3 Senal 1045.00 B899.95
704-11 Parallel 1870.00 1695.00
P-1 Electrostatic 49500 18995
® PAPER TIGER
450 99500  895.00
460G graphics 1094.00 969.95
560 123500 1099.00
5606 graphics 133400 1185.00
a5 79500 6895,
445G 83400  789.00
® EPSON
MX B0 Impact printer 64500 499395
MX 10 Impact printer 500.00 39995
MX B0 FT  cut sheet/tractor 745.00 639.95
MX 100 FT 15" paper 94500  789.00

===
[Aﬂ HEWLETT Texas Instruments
PACKARD  [11:99/2 Home Compute 95000 $379.95
il You 5
HE83 Wicrogomputer 225000 1795.00 Exl:el:ded Basic, a MUST for 10000 75.00
16K Exp-Memory giznsdule 29500 259.95 19K Module g -
Graphics Plotter 7 2450.00 2089.95 i
Personality Mod. for 7225 75000 679.9% %Tf:mf;:::%ﬁ:; ;gg gg ;gggg
26318 Impact prnter/hvy dty 3950.00 3295.00 | RF Modulator 65950 49.50
Option 020 for 26318 150,00 129.95 | Telephone Coupler (Modem) 22500 189.95
8 Disk Drives to choose from Printer (solid state) 40000 31995
829025 1300.00 1149.95
9B95A 8" Dual Drive 685000 5595.00 | T1-59 Progrmble Calculator 29500 199.95
Graphics Tablet 91114 2050.00 169995 | TI-58C Progrmble Calculator 130,00 9395
PC-100C Prntr/Plotr for 59/58 225.00 149.95
HP-41CV New 2.2K hytes mem 32500 259.95 | T).57 Scientific Calculator 9995 3995
HP-41C Calculator 25000 188.95 | MgA Finance & Business 7000 5195
Card Reader for 41CV/C 21500 168.95 | Ty joyestmt Analyst 6500 4695
Printer for 41CV/C 385,00 284.95 | T|.55 Slide Rule 4000 3295
anma:‘ Wand for ?:qwcm 'gg—gg g;gg TI-Progrmr Hexidecml/Octal 6500  48.50
uad Ram equals em. Mods d o1 laran inventary of sof
Memary Modules for 41C 26.95 :vl:i:!l!("\::! :ng?su;glle?.v S
HP-97 Progrmble Printer 75000 579.95
HP-67 Prnzlmhle Calculator 375.00 297.95 nllln selE"TlFle
HP-34C Progrmble Scientific  150.00 11785 | 5 0 Computers Retall Your Cost
HP-38C Progrmble Bus. R/E  150.00 119.95 3POF-48K 3495.00 3195.00
HP-32E Ady. Scientific 5500 4885 | C8POF- . .
HP-37E Business Mgmt 7500 5895 | @ Dual 8" Drives @64 col x 32 line/color

We carry a large inventory of Libraries,
accessories and supplies.

Write & request our FAMOUS Catalog!
Hundreds & hundreds of products-from many

manufacturers-such as SONY, CASIO, VICTOR,

CODE-A-PHONE, MATTEL, SHARP, CANON,
and on and on. . .too many to list here!

All goods subject to availability; this ad super
sedes all previous ads, we are not responsible
for typographical errors, we will meet or beat
any advertised prices if the competition has
the goods on hand.

Minimum shipping and handling $4.95

All orders subject to verification and acceptance.

L 0N gy =

Bapplc computer

®.7 MIPS - FAST! @ Many mare stndard features
Fortran & Pascal availahle
Many other 01 products available

WE ALSO HAVE . ..

o NOVATION Modems Retail Your Cost

CAT 199.95 159.95
0-CAT 19995 159.95
APPLE.CAT Direct connect 34995 31495

—at discounted prices, of course!

We are an AUTHORIZED SERVICING
APPLE DEALER
the best price in Amierical

16K~-32K -48K -96K -128K
Drive with controller DOS 3.3 and others. ..
B0 column cards

Dow Jones & Quote Reporter

DC Hayes Micromodem |l

and others, . .

Graphics Tablet

Pascal and Fortran
Languages

VisiCalc and more and more

ATARI' PERSONAL

COMPUTER
ke SPECIAL! ATAR| 400 (16K Jirioioiox
Retail:$595.00 Your Cost:$339.95

Language cartridge not included;
np??ﬂ:;;\ basic Iaag.nge cartridge: $54.95

B00 16K bytes of RAM 1080.00 75995 100.6 12" Green, 12 MH2 199.00 174.95

410 Program Recorder 90.00 7995|3006 12" Green. 18 MHz 249.00 199.95

810 Disk Drive 60000 469.95 | Coler | IE;CnIr, :fSC :ﬂmp. input, 449.00 339.95

7 audio amp & speaker

823 Printer {40 col TS T8 | ior) AT aie A S, 999.00 638.95
Centronic 737) hi res graphics, speaker

820 Printer (40 col impact) 45000 359.95

830 Acoustic Modem 200,00 159.95 [ e HAZELTINE Video Display Terminals

850 Interface Module 22000 179.95| @ SHUGART Disk Drives

Atari VisiCale 200,00 169.95 | DEC VT100 & VT103

Large inventory of software and accessaries.

SANYO MONITORS High resolution

13" Calor (new) hugh quality 55000 41995
12" Green phosphorous 360 00 259.95
12" Black & white 34000 23985
15" Black & white 37000 25985

9" Black & white-(the bestseller) 23500  169.95

AMDEK(Leedex)High Quality Monitors
100 12" BW, 12 MHz 179.00 139.95

Call us for your DISCOUNTED price TODAY!

Ask for Package One to Three Sp:ml Prices!

NEW! From T1-Series 10

DA DE QO ) AD

Personal Information Terminal Rerail 995 00 Your Cost 795.00

» A A D ®



t the price...

Exclusive One Year Warranty Included

ATARI 810
)Ik DISC DRIVE
ATARI 0

800., $779 Computers r C S444
i for people:

WITH ONE YEAR EXTENDED WARRANTY

Available without warranty for even less.

CXL4011 Star Raiders .........coouovveenennnns
A TA R, SOFTWA RE g)(L401§Klissle§:ommand
: . XL4013 Asteroids . .....ooonneiiniiiaiiiiiaan

CX401 General Accounting $399.00  CX6001 US. History 545‘03
CX402 Accounts Receivable s3ggo0  €X6002U.S. Government S
CX403 Inventory Control $39900  CX6003 Supervisory Skills $23 CXL4015 TeleLink $20.00
CX404 Word Processor $119.00 CX6004 World History $2300  csmpuhome it $74.95
CX405 PILOT $68.00 CX6005 Basic Sociolngy $23.00 Visicalc $149.00
CX413 MICROSOFT BASIC $68.00 CX6006 Counseling Proced $23.00  |etter Perfect (Word Processor) $119.00
CX4101 Invitation to Programming 1 $17.00 CX6007 Principal of Act $23.00  sgurce $89.00
SR T 31300 EXB000 arual Classice $23.60

3 17 3 0 ; !
g;::gg hﬁ:f.ﬁ:}lcﬁm gngg CX6010 Business Comm $23.00 Atari Perlpherals.
CX4105 Blackjack. . $13.00 CX6011 Basic Psychology $23.00
CX4106 Invitation to Programming 2 $2000  CX6012 Effective Writing . 82300 400 16K .. : $329.00
CX4107 Biorhythm $13.00 CX6014 Principais of Econ = $23.00 410 Recorder R $59.00
CX4108 Hangman $13.00  ©X6015 Spelling ... -----.52300 g3 printer $359.00
CX4109 Graph It 31700 CX6016 Basic Electricity <. 32300 goF printer $CALL
CX4110 Touch Typing $20.00 Cx6017 Basic Algebra 528 88 830 Modem $159.00
CXa111 Space Invaders $17.00 CXB106 Bond pnalysis 52 850 Interface $ CALL
CX4112 States & Capitals $1300  CX8107 Stock Analysis 52008
CX4114 European Countries & Capitals §1300  CX8108 Stock Charting : $200 i .
CX4115 Mortgage & Loan Analysis $13.00 CXL4001 Education System Master $21.00 Atari* Accessories
CX4116 Personal Filness Prog §50.00  CXL4002 Basic Computing Language $46.00  NewDOS2System 2 $21.00
CX4117 Invitation to Programming 3 $20.00 CXL4003 Assembler Editor S 546.0 J $64.00

CXL4004 Basketball ...§2400  CX70 Light Pen . e - $64.
CX4118 Conversational French $45.00 EXL400E Video Easel 35400 CX30 Paddle .. .| S $18.00
£X9118 conversalianal baman 34200 CXU4006 Super Breakout $3000  CX40 Joy Stick : $18.00
G120 Conyst st onal Spanisi 31300 CXL4007 Music Composer $4500  CX853 16K RAM e .$89.00
CX4125 Com?errhalwuna\ Italian $45.00 CXL4009 Chess e $30.00 Microtek 16K RAM $75.00
CXL4010 3-D Tic-Tac-Tow $24 00 Microtek 32K RAM $169.00

CBM Software
W Pro3 P 3 SRl e Ll 8199100
commaodore asi T Se000

Commodore Tax Package ....$399.00

Visicalc ..$149.00

EBS Accts. Rec./Inventory Interactive Syst $595.00

| — L B | BPI General Ledger $329.00
0ZZ Information System $329.00

Dow Jones Portfolio $129.00

% E Logar i sie3 0
/ Legal Time Accounting .. ....... " $449.00
\ World Craft 80 N $289.00

Word Check e s $180.00

E— Create-A-Base " $219.00

Power : .. $89.00

Socket-2-Me ..$20.00

Vlc 20 Jinsam : p 5 Call
Disks

CXB100 Blank Disk (5) e $22.00

Sycom Blank Disk (10) < 5 $29.00

Maxell Blank Disk (10) $36.00

Maxell Blank Disk (10) e $46.00

CBM 8032 $1099

016 $799 .00 Printers
4 X
4032 $999 99 Vic-TV Modual ............ $19.00 Eg:gz m;-gg
8096 $1795.00 Vic Cassette .............. $69.00 :

i £ et Epson MX-80 FT Call for P
?3?:455224%"“3' Lt Vic Disk Drive ............. $ Call Drablo 630 allsneErices
CBM C2N Cass[e)ne grwe sggg.gg Vic 6 Pack program ....... $44.00 ?;(c: ?ggg TeTReTL gﬁgg gg
CBM4040 Dual Disk Drive ;
CBMB050 Dta' Dlnsh Drive $£1349.00 TEC 1500 Starwriter 45cps o $1795.00

No Risk, No Deposit On Phone Orders, COD or Credit Card,
Shipped Same Day You Call * = 2

* on all in stock units

IN PA, CALL (717) 327-9575 (800) :233 = 8950 il
Phone orders invited (800 number is for order desk

only). Or send check or money order and receive
free shipping. Pennsylvania residents add 6%

COMPUTER MAIL ORDER & subect 10 prick change.sad svalablity biment
501 E 3RD ST’ WlLLlAMSPORT, PA 17701 notice. Please call between 11 AM & 6 PM
[esrasam e ton s ———
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GEOMETRIC FIGURES pro-
gram lets the user define circles,
triangles, polygons, parallelo-
grams, and even trigonometric
curves!

Loading routines are pro-
vided so that pictures can be used
in other programs or traded with
friends.

GRAPHICS COMPOSER is
available on cassette or disk for
only $39.95, and requires 32K
RAM. Call Versa Computing at
(805) 498-1956, or ask your local
computer retailer for GRAPHICS
COMPOSER.

Hayden Announces
DENTISTAID ™

DENTISTAID, the lowest priced
dental office management pro-
gram on the market is designed to
streamline all major time-con-
suming tasks performed in the
dental office.

This menu-oriented program
will automatically print standard
ADA insurance forms, prequalifi-
cation and actual services, monthly
statements, patient recall notices,
accounts receivable aging reports,
daily summary of work performed
and payments received, daily,
weekly, monthly, and yearly totals,
production analysis using stan-
dard ADA insurance forms, pre-
qualification and actual services,
monthly statements, patient recall
notices, accounts receivable aging
reports, daily summary of work
performed and payments re-
ceived, daily, weekly, monthly,
and yearly totals, production
analysis using standard ADA
categories and display of individ-
ual accounts.

One of the primary advan-
tages of DENTISTAID is the
simplicity of operation used to
increase office efficiency through
automatic generation of many
forms and reports that give the

dentist better practice control.

With many systems installed
in the past two years, this error-
free, operator-proof program can
be installed in a dental office in
two days.

DENTISTAID isatrademark
of the Hayden Book Company,
Inc., located at 50) Essex Street,
Rochelle Park, NJ 07662.

New Books

Experiments in Artificial Intelligence
for Small Computers,

by John Krutch

Howard W. Sams & Co.
112 pages, $8.95 softbound

This new book is a resource for
anyone wanting to conduct inter-
esting and exciting experiments
on the small computer.

The author presents pro-
grams written in Microsoft’s Level
II BASIC that can be easily con-
verted to most BASIC dialects.

» % % 3 3 %3 %N NN YR

LOWER THAN
DISCOUNT

ON ALL MAJOR BRANDS

SU PER SPECIAL E\ﬂfﬂllf}ﬂ'e*;-:i~,f; ‘:‘) ‘»{ ) $ E:}!Ci.()tl_ljl,em
10D e B
ATARI 800 ?,Tﬁq_oo vnalim B el
374700 Lysar o'/ oo oL
APPLE ACCESSORIES
Paddle Adapple

I'G
K

APPLE HARDWARE
DYSAN DISKETTES 17.50/box St e
ATARI SOFTWARE 20% off Sl L 36600
EPSON MX80 469.00 Ll
DC HAYES MICROMODEM | 279.00 s -
NOVATION D CAT 160,00 o it .
NEC 12" MONITOR 219.00 PRINTERS

Diabl

B8KS5uting

DISCOUNT PRICES, FREE SI

DISKETTES

Joystick
/board Co. Joystick 0
TG Game Paddles 29.00

B30

puting

SN

S

HIPPING*

2100.00

= =

R T N T EE Y

tin

P8 THE PURCHASING SERVICE FOR HOME & BUSINESS COMPUTERS
P.O. BOX 77-C BEVERLY HILLS, CA. 90213 (213) 451-8089

CALL OR WRITE FOR FREE CATALOG
R E E E N EEEEEEEY

»

RN R R E E E T R

VISA, MASTER CARD ACCEPTED.
CA. Residents add 6% sales tax.
To order, call 714-898-3002 or write to:
5981 engineer dr.
huntington beach
calif. 92649
PRICE LISTS AVAILABLE
SEND SELF-ADDRESSED, STAMPED ENVELOPE.

*Shipping free anywhere in the continental US.
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The book begins with an
explanation of artificial intelli-
gence — its scope and problem
areas. A short BASIC program
that involves moving a chess king
on a small chessboard is used to
illustrate the discussion. Game-
playing programs, with checkers
as a major topic, are presented in
the second chapter.

Problem-solving is covered
with emphasis on a program that
predicts a human player’s choices.
The author then focuses on rea-
soning, primarily by means of a
program which stores data and
makes deductions from this data.
Also, creativity is treated in the
form of computer poetry and
computer-generated prose.

The book devotes a chapter
to natural-language processing or
verbal communication. It is illus-
trated by the program DOCTOR,
which simulates a psychiatrist’s
counsel.

An appendix describes BA-

SIC keywords to help make the
book’s programs more easily
translated to the version of BASIC
to which the user is accustomed.

Your Own Computer (2nd ed.)

by Mitchell Waite & Michael Pardee
Howard W. Sams & Co.

224 pages, $7.95 softbound

In this book, authors Mitchell
Waite and Michael Pardee have
removed much of the complexity
and mystery that surrounds the
microcomputer and have suc-
ceeded in producing a simple,
casy-to-understand book about
these amazing devices.

This new edition provides
the newcomer with the knowledge
and confidence needed to use
today’s personal computer. The
text has been updated and ex-
plained to include a chapter that
objectively compares 30 popular
personal and small business com-
puters now on the market.

What are personal compu-

CBM/PET? SEE SKYLES ... CBM/PET?

PET owners everywhere sing
AN Thanks for the Memories )./
to good old Bob Skyles
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...they should...because Bob Skyles is the only complete
source for memory boards for any PET ever sold. Old Bob
won't forget you.

And the Skyles memory systems have the highest quality control of any computer prod-
uct ever. Over 100 million bits of Skyles memory boards are already in the field; you can
count the total number of failures on the fingers of one hand. First quality static and
dynamic RAMS, solid soldered on first quality glass epoxy. That is why they are guaran-
teed— in spite of the new lower prices—for a full two years.
The boards connect directly to the data bus on your board with ribbon cable and 50 pin
connectors that keep the data bus open to the outside world. Installs in minutes without
special tools or equipment...just a screwdriver.
Because of our new dynamic memory design, and to celebrate the Skyles' Third Annual
Survival Anniversary, here are the smashing new prices:
The 8K Memory System originally $250.00  now $200.00  Save 3 50.00
The 16K Memory System  originally $450.00 now $300.00  Save 3150.00
The 24K Memory System  originally $650.00  now $400.00  Save 5250.00
...For any PET ever made. When ordering, just describe your PET by model number
and indicate the amount and type (or brand) of memory currently in the unit.
Shipping and Handling (USA/Canada) $3.50 (Europe/Asia) $15.00
California residents must add 6% /6% % sales tax, as required.

Skyles Electric Works
231E South Whisman Road
Mountain View, California 94041
(415) 965-1735

Visa/Mastercard orders: call tollfree
(800) 227-9998 (except California).
California orders: please call (415)
965-1735.

WED "~ SITAMS 33S ¢13d/INGD "

S3TAMS 33S é13d/INGD " SITAMS 33S

ters? Where did they come from?
What's coming in 19907 An intro-
ductory chapter provides these
answers for you.

Personal computing applica-
tions for your home, office, or
classroom are explained. The
chapter on programming has
been expanded in this edition to
help you understand the heavy
emphasis on computer software.

To help you better under-
stand computer concepts, a glos-
sary of the most often encoun-
tered buzz words, complete with
definitions and a practice sentence
using the word, is presented in
Chapter Two. Also included is a
list of key acronyms.

The book presents the nuts
and bolts — from input/output
units and peripherals to buses
and memories — that make up
the personal computer.

The authors give tips on how
you can get started in computing
for your home, business, or hobby.
An appendix on computer
number systems is included for
your reference.

Webster's Microcomputer Buyer's
Guide

by Tony Webster

Hayden Book Co.

326 pages, $25.00 peperback

This is a detailed reference guide
listing approximately 113 private
vendors for microcomputer users.

The book’s 16 chapters con-
tain four parts: Theory and Ap-
plication, Independent Software
Vendors, Microcomputers and
Microcomputer Systems and CRT
Displays, Printers and Printing
Terminals.

Part [ introduces ten chap-
ters, the first five concerning
theory and application. Also,
outlined are the differences be-
tween microprocessors, micro-
computers and mi('l‘(n‘nmpulet‘
systems. The remaining five
chapters examine the future
potential of microcomputers,
provide guidelines for selecting
microcomputers and the capabili-
ties of microcomputers in word



Lyco Computer Marketing & Consultants

We Specialize in Quality, Knowledge, Service, and Microcomputers

717 - 435-5197
ATARIHARDWARE
BOW. e viriminms s mmosem ey oo, e eiiie ST TR SVEE $744.00 ATARI'I
7. (g e T ——— $329.00
410 CASSETTE RECORDER ... ..... T $57.00 BOD V8K 1 iniei s 4 5 4 mwsseviss s 4 5 5 5 s ... $744.00
B1ODISK DRIVE ..o cvsiminiornss sonimmimmimisisin sigissssn sinin $444.00 400 16K .o oo $329.00
850 INTERFACE ...... ... S A R S £€159.00
825 PRINTER ...... . .. i $525.00
830 PHONE MODEM . ..o, $135.00 ENTERTAINMENT
CXL4004 BAUK TBALL -ooovveeeneon.. U $29.00
PROGRAMMING SOFTWARE E;uoos VIDEFO‘::ASEL .......... S T R :223£
CX4101 INVITATION TO PROG. .......... — $17.00 :{(‘L"«OOG {5“:"’55*; BREAKOUT .cvomumomas munme wncmma memns na S0 b
CX4106 INVITATION TOPROG. 2......oovninnn e $15.00 ALAKY ThEe B S S Ity i
CX4117 INVITATION TOPROG. 3......ooovnnnn. $19.00 CZL4010 3D TIC-TAC-TOE ... ovos ommiems notnst mawas ' i
CXL4003 ASSEMBLEREDITOR ...t vvveeeeeannnn CXL 4011 STARRAIDERS . ... i iiiiiiiiiiiinenanes 30.00
$42.00 ? $30.09
CXL4002 ATARI BASIC CART .. ovvvree e CXL 4012 MISSILE COMMAND . ... ... i
§42.00 3 $30.00
CXLAOIE TELELUINK ... i 8 i St S0ET0 i3 CXLAD13 ASTEROIDS . ..ox ciiivuwi i e ais diemis st e o
$19.00 T e T —————— $12.00
CX 4111 SPACE INVADERS . ..o\ oo $16.0C
EDUCATIONAL SOFTWARE
CXL4001 EDUCATIONAL SYSTEM .. .............. $19.00 ACCESSORIES
CX 6001 U. S HISTORY... ..ooiimmnirs smmsmmsmmern winvmn $22.00 CX A0 PADDEES  sus sarvmione s isnms s semseass  SETI00
CX 6002 U.S. GOVERNMENT .. ................0. $22.00 CX 80 JOYSTICKS - oo oottt et aaaea $17.00
CX 6003 SUPERVISORY SKILLS .................. $22.00 CXB5B 16K RAM . ..o ottt e $85.00
CX 6004 WORLD HISTORY . ...................... $22.00 “eeeee 39K RAM by MICROTEK ... .. .. . ............$169.00
CX 6005 BASIC SOCIOLOGY .. .\oveeeennn. $22.00
CX 6006 COUNSELING PROCED. ................. $22.00
CX 6007 PRINCIPLES OF ACCT. ..ovoeennnn. .. $22.00
CXB00BPHYSICS ... . i $22.00 WE CARRY MANY OTHER LINES OF
CX 6009 GREAT CLASSICS ......ooiinnns. $22.00 MICROCOMPUTERS YOU CAN
CX 6010 BUS. COMMUNICATION ............ ... $22.00
CX 6011 BASIC PSYCHOLOGY .......ocvvvveen... $22.00 CALL FOR PRICES ON:
CX 6012 EFFECTIVEWRITING .. ... $22.00
CX 6014 PRINCIPLESOFECON. .. ......ooove.... $22.00 CPU’s PRINTERS
CX 6015 SPELLING ..... T —— $22.00
CX 6016 BASIC ELECTRICITY .. .oovvveeneenn. $22.00 COMMODORE TEC
CX 6017 BASIC ALGEBRA .. ... .o\ $22.00 ALTOS DIABLO
CX 4108 HANGMAN ... ... o $12.00 TEXAS INSTRUMENT HEC
CX4112STATES & CAPITALS . ... 512.00 ZENITH EPSON
CX 4114 EURUPE COUNT. & CAP.. .. ........ ... $12.00 INERTEC DATA AHADEX
CX 4121 ENERGY CZAR . ... oo 5$12.00 AND OTHERS AND OTHERS
CX BIZHSCRAM 1o s Soam smisa $12.00
CX 4102 KIMGDOM .. .. 12,00

At Lyco Computers we cffer ¢ expert services te help cust swiges make thciv first computer purchase
schools establish a compuie: program, or eraluate muititermina:! sys:ems,

CALLUS AT 717-435.5197

to help evaluate your nceds. or 1ty “u wish {0 make a purchasea,

Notz the price. in 2 is advertis.

Lyco Computers
P.O. Box 10
COGAN STATION, PA 17728

tl e st to change
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processing and education.

Part 11, covering Chapters 11
and 16, provides descriptions of
many software operating systems,
utilities, languages and application
packages from independent
vendors. Part 111 provides a sum-
mary of many major microcom-
puter systems available, under the
headings, Overview, Central
Processing Systems, Peripherals,
Software, Pricing and Head Of-
fice. Part IV lists in detail the
specifications of some of the
popular CRT displays, printers
and printing terminals available
for connection to microcomputers.

Learning With Computers

by Alfred Bork

Digital Press

304 pages, $25.00 hardbound

Learning With Computers is a key
publication for anyone interested
in designing, using, or studying
the computer as an educational
tool. It focuses specifically on using

How-To Report
Covers Copyrights
BELMONT, Call. — Sofprotex, a

division of Government Copyright
Services, has released a how-to re-

port focusing on copyright protection
and computer software.

The report is aimed at preventing
sohltware copyright infringements, ac-
cording to a company spokesman.

The

chased for
ordering directly

report can be pur-
only $20 by
from;

gozoefmmen[

C. O/Zg/u;(;A {

Senwvices

P.O. BOX 271-B

BELMONT, CA. 94002,

the computer to build a more

responsive learning environment.
An original collection of

articles, Learning With Computers

offers a comprehensive overview

for using the computer as an inter-

active teaching and learning device.

Written in a non-technical style, it

covers such crucial topics as:

* Using programs prepared by

others

* Personal computers versus time-

sharing systems

* T'ypes of hardware and the

efficient use of hardware

* How computer graphics can

assist learning

* Authoring graphic dialogs

* Autitudes towards learning

simulations

* On-line tests and quizzes

* Motivation for computers in the

classroom

* Conversational language criteria

* Computer availability

* Self-pacing and student choice

+ Course management

Instant (Freeze-Dried Computer
Programming in) BASIC

by Jerald Brown

Dilithium Press

200 pages, $10.95

The 2nd Edition keeps the style
and flavor of the Ist edition.
BASIC, acomputer programming
language, is favored by most
beginners because it is easy to
learn and use, and because of the
proliferation of programs written
in BASIC. The author, Jerry
Brown, appreciates who his au-
dience is (the absolute beginner)
and writes specifically for them.
The 2nd Astounding! Edition
has more annotations, additions
activities and text, and has been
updated. In the tradition of the
first edition:
» It is microcomputer oriented for
Microsoft-like versions of BASIC
as used on the Apple, TRS-80,
PET, Microexpander, and any
brand of computer using Micro-
soft BASIC 80, with annotations
for Northstar BASIC, Atar1 BA-

SIC, and DEC BASIC Plus.

* There 1s no heavy math.

* There are neat little boxed sum-

maries of BASIC statements

throughout the book.

* There are end-of chapter activi-

ues to see how well the reader is

learning BASIC.

* It is full of graphics to relieve

boredom and sumulate interest.
Instant BASIC is for every

beginner, and is especially suited

for the educational market.

File System For
Floppy Disks
Described In
Brochure

Los Altos, CA — Amaray Corpo-
ration announces the immediate
availability of a four-page, two-
color brochure describing its
DiskBank floppy disk filing and
storage system.

Available for either 5%4” or
8" floppy disks, each DiskBank
unit holds ten floppy disks in a
dust-free, secure environment.
The DiskBank’s interlocking,
modular design allows the user to
structure the system horizontally
or vertically with maximum space
efficiency.

The DiskBank’s design allows
it to be used either on a desk top
or in a file drawer application.

Contact Rich Koch at Amaray
Corp., 2251 Grant Road, Suite
H, Los Altos, CA 94022 (415)
968-2840.




Y
; (Actual size
Genuine 14K $24.95 retail)
. " Buy an ATARI 800 16K
T and r?c'e:lve a
ATARI SPECIALS Brocee
ATARI 400 16K Personal Computer $349 ATARI ACCESSORIES
ATARI PERIPHERALS CX852 8K RAM Memory Module $39.95
410 Program Recorder $ 60 CX853 853 16K RAM Memory Module $89.95
810 Disk Drive $449 CX30-04 Paddle Controller (pain) $15.00
820 40 Column Printer $299  CX40-04 Joystick Controller (pair) $15.00
822 40 Column Thermal Printer $349  With any purchase of ATARI Hardware or
825 80 Column Printer $599  Software over $500 you can buy the bracelet
830 Acoustic Modem $159  for only $9.95.
850 Interface Module $139  PRICES ARE SUBJECT TO CHANGE W/O NOTICE.

now on ATARI
especially
these products!!

T TR

We carry the complete line of ' = / ///M _ \\\%\\

ATARI Hardware, Software
Peripherals, and accessories.

WE CARRY THE COMPLETE LINE OF ATARI SOFTWARE.

CALL FOR THE
WEST COAST EAST COAST
1-800-235-3581 1-800-556-7586
3533 Old Conejo Rd. #102 OM EGA SALES co' 12 Meeting Street
Newbury Park, CA 91320 Cumberland, Rl 02864
1-805-499-3678 1-401-722-1027

CA. TOLL FREE 1-800-322-1873
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Now with added words! 4

ELECTRIC MOUTH

for S100, EIf 11, Apple
TRS-80, Level II7

From $99.95 kit

Now — teach your computer to talk,

increasing interaction
and your machine.

That's right: the ELECTRIC MOUTH actually lets your computer talk! Installed

and on-line in just minutes. it's ready for spoken-language use in office. busi-

ness, industrial and commercial applications, and in games. special projects.

R&D. education. security devices— there's noend to the ELECTRIC MOUTH's

usefulness. Look al these features:

* Supplied with 143 letters/words/phonemes/numbers, capable of producing
hundreds of words and phrases

* Expandable on-board up to thousands of words and phrases with additional
speech ROMS (see new speech ROM described below)

* Four models. that plug directly into $100. Apple. EIf Il and TRS-80 Level 1l
computers

® Get ELECTRIC MOUTH to talk with either Basic or machine language (very
rasy 1o use. complete instructions with examples included) )

® Uses National Semiconductor's “Digitalker.*

¢ Includes on-board audio amplifier and speaker. with provisions for external
speakers.

* Installs in just minutes.

Principle of Operation: The ELECTRIC MOUTH stores the digital equivalents
of words in ROMs. When words, phrases and phonemes are desired they
simply are called for by your program and then synthesized into speech. The
ELECTRIC MOUTH system requires none of your valuable MEMOry space ex-
cept for a few addresses if used in memaory mapped mode. In most cases output
ports (user selectable) are used

SPOKEN MATERIAL INCLUDED (Vox 1)

etween you

one eighteen at dollar  inches number ss ct
two nineteen cancel down s of second d oy
three twenty  case equal it off set e v
four thirty cent error kilo  on space | w
five forty 400hertz fone feet lefl  out speed x
six fifty 8ohertz tone  flow  less  over star E y
seven sixty 20ms silence  fuel lesser parenthesis start |z
eight sevenly  40ms silence  gallon  limit  percent stop
nine eighty  80ms silence go low  please than &
ten ninety 160ms silence gram  lower plus the 1
eleven  hundred 320ms silence great mark point time m
twelve thousand centi reater  meter  pound Iry n
thiteen  million  check ve mile pulses up o
fourteen  zero comma high milli  rate volt P
fifteen again control higher minus re weight q
sixteen aﬂxre danger hour  minute ready a r
sevenieen a: degree in near  right b s
ADDITIONAL VOCABULARY NOW AVAILABLE (VOX 1)

abort complete fifth light put station
add continue fire Joad quarter switch
adjust copy first lock range system
alarm cofrect Moot longer reached emperature
alert crease fourth mare e test
all “de” forward mave record “th*
ask deposit from next reverse thank
assistance dial Ras no red third
attention door get normal repair this
blue east going north repeat turn
brake ed” reen not replace under
button emergency e notice room use
bu enter heat open safe waiting
call entry hello operator second warning
called “er help or secure was
caution “eth” hurts pass select waler
celsius evacuate hokd per send west
centigrade  exit hot power service wind

7 in press side window
cirouit failure incotrec!  pressure slow yellow
cigar fahrenheit  intruder  process slower yes
close fast key pull smoke zone
cold faster level push south

“Registered Trademarks

Continental U.S.A. Credit Card Buyers Outside Connecticul

TO ORDER

Call Toll Free: 800-243-7428

To Order From Connecticut, or For Technical
Assistance, call (203) 354-9375

NETRONICS R&D LTD.

333 Litchfieid Road, New Milford, CT 06776
Dept PE

Please send the items checked below:

5100 **Electric Mouth™ kit w/VoxI . .
EIf 11 *Electric Mouth™ kit w/Vox1 . .
Apple “Electric Mouth" kit w/Vox1 .
TRS-80 Level I1 “Electric Mouth" kit w/Vox =
VOXII(Second WordSet) . ......................

§ Add 520,00 for wired tested units instead of kits VOX 1 postage & insurance
u $1.00. all others $300 postage and insurance Conn. res. add sales tax

...$ 9995

AN SN PN

ETOIal Enclosed §
*[] personal Check
2] visa
Ep\ccl. No.

[J cashier’s Check/Money Order
[J Master Charge (Bank No.
Exp. Date

-
L
-
= Signature
= Print
= Name

]
* Address

= State Zip

Lessssununsssnnasnnnnnnndnnnnnnnnnnnnnn

Low Power IEEE-488
Controller/Talker/
Listener Module
Plus Custom 1/O

Ontario, CA, September 29, 1981
— A General Purpose Interface
Bus (GPIB) module which meets
all IEEE-488 specifications, with
control software, a wire-wrap
section for custom input/output,
operating on a single +5V DC
power source, is now available
from General Micro Systems, Inc.

The module, GMS6514, is
fully compatible with the Motorola
EXORciser/ Micro Module and
Rockwell AIM 65 and SYSTEM
65 bus structures. It has an on-
board device address switch and a
special GPIB connector to allow
bus control with minimum effort.
Using low power Schottky tech-
nology, the module also offers
over voltage and reverse polarity
protection.

The GMS6514 is designed
with a TMS9914 LSI bus control-
ler device from Texas Instru-
ments, which meets all specifica-
tions for signal levels and timing
for IEEE-488, 1975/78 standards.

It has pass control and system
control capabilities with device
clear and trigger functions, paral-
lel and serial poll, service request
and remote/local selection with
local lockout.

The board has base address
and enable/disable switches. A
device address switch, with secon-
dary addressing capability, is
accessible from the top of the
module.

A large wire-wrap section for
custom interface circuitry has
provisions for a 34-pin connector.
A software package, written for
the Rockwell SYSTEM 65 and
AIM 65, gives complete IEEE-488
bus control.

With a 72-hour burn-in and a
full year warranty, the GMS6514
module is $250 in single piece
quantity. Available off-the-shelf
in the US, Canada. South America
and Europe, normal quantity
discounts apply.

Genéral Micro Systems, Inc.,
located at 1320 Chaffey Ct., On-
tario, Calif. 91726, (714) 621-
7532, designs and manufactures a
family of microcomputer modules
and systems directly compatible
with the 6500/6800 bus, plus
associated software. ©




PRICE

REAKTHROUGH

We ve done it again! As a leader in small computer sales w
Il Plus. is now available with 64K of user RAM at the unbeatable price of only
11 48K to it's maximum capacity of 64K. The Ram Card allows use of Integer and Applesoft Basic and other

data bases. Visicalc. and the Z-80 cards. The card is made from high quality components and has a full one year

popular seller, the Apple
16K RAM Card that expands the factory Apple
languages like Pascal. It's @ must for large
warranty

684K APPLEIlI PLUS*

1249

*48 K Apple Il Plus with 16K Ram Card

ONLY

16K v 51025 48K -~ $1083

DISK 1l DRIVE
DISK Il DRIVE

WITH

CONTROLLER CARD 5499

439

ADD ON

e must constantly find new ways to save customers money while offering quality products. Our most
$1249. This is possible because we manufacture the

Apple Cards and Hardware

T e e N o] o i e s T e Sl e

- Language System w/Pascal....... ¢
~ Silentype Printer w/Interface Card. .
Hayes Micromodem . ...........
Novation Apple-CatIl. . ..............
Videx Videoterm 80 Column w/Graphics.
Z-80 Softcard by Microsoft. ... ......
16K RamCard by Microsoft. . ........
ABT Numeric Keypad (old or new kybrd) . .
ALF 3 Volce Music Card. . ..........

- ALF 9 Volce Music Card.

Sup-R-Terminal 80 Column Card.....

ThunderClock Plus................
Symtec Hi-ResLightPen. ... ......
Integer or Applesoft Firmware Card.
Graphics Tablet. ... ...........

Smarterm 80 Column Card.
Joystick by Keyboard Co.
Music System (16 Voices). .
A/D + D/A Interface. . ...
Expansion Chassis. .......
Introl/X-10 Controller Card.
Clock/Calendar Card. . ...

CPS Multi-function Card .

Supertalker SD-200 239
Romplus + Card .135
Romwriter Card....... 149
Clock/Calendar Module . ves 99
GPIB IE.EEMB Card. o civiiieee ...249

Serial 1 . 129
Centronics Parallel Interface Card .-99
Arithmetic Processor Card. .. ... . oiiiiunininnss 299

We carry all CCS cards, please call for best prices.

Software for the Apple

L e e et T e it e A1, 169
CCA Data Management. . in

Dow Jones News & Quotes Reporter. i
Apple Fortran. . .. .............. . 165
Controller Gen.Bus. System. ... ............ .499

Printers

Epson MX-80 CALL

Anadex 9500/9501 w/ZK Buffer. ............... ..1299
C. Itoh Starwriter 25CPS....... .1499
C. Itho Starwriter 45 CPS. ..1899
Epson MX-70........... .CALL
Epson MX-80F/T..... .CALL
Paper Tiger IDS-445, . ...699
Paper Tiger IDS-460. . .. 949
Paper Tiger IDS-560. .. .......... ..1249
Sllentype w/Apple II interface card. -349
QumeSprint5/45. .. ...c.iiiiaii s ...2495

TOLL FREE ORDER LINE

800-854-6654
California and outside
Continental US

714) 698-8088

TELEX 695000 BETA CCMO

Video Monitors

/
Amdek (Hitachi) 13" Color. . ... .. .. .359
NEC 12" Green Phospher Screen . ..CALL
NEC 12" RGB Hi-Res Color. . . .. . . .CALL
Panasonic 13" Color. .. .... .. 449
Sanyo 9" B&W. .........ce..s . 185
Sanyo 9" Green Phospher Screen . CALL
Sanyo 12" B&W............... . 269
Sanyo 127 Green Phospher Screen.. .. ..285
Sanyo 13" Color -Iaullem.luolnﬁon ............. 449

PC-8001A 32K Ram Computer, ... ..
PC-8012A 1/0 Unit w/32K Ram. . .
PC-8031A Dual Mini-Disk Drive Unit
Please write for more Information about the NEC computer.

Ordering information: Phone orders using VISA, MASTERCARD,
AMERICAN EXPRESS, DINER'S CLUB. CARTE BLANCHE, bank
wire transfer, cashier's or certified check, money order, or personal
check (allow ten dayi to :hur] Unless pzepald with :ush please add
5% for shipping. handling and § 5.00). Califor-
nia residents add 6% sales tax. We accept CODs. OEM's. Institutions.
and corporations please send for a written quotation. All equipment
is subject 1o price chmgr and avmbﬂly wﬁbaui notice. All equip-
ment is new and with y {usually 90
days). Showrcom prices may differ from mail oﬂdn pttns

Send Orders to:

CONSUIME
@@[ﬁ]ﬂ@ﬂﬂﬂ@i}'@ Mail Order

8314 Parkway Drive
La Mesa, California 92041
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LOOK NEXT MONTH FOR
OUR NEW SUPER
SPECIALS FOR

Sy
25 || OKIDATA
CHRISTMAS MICROLINE-83A

SAVINGS!!
INTERTEC SUPERBRAIN 64K RAM $2799
QD SUPRBRAIN 2999
NEC5510 SPINWRITER (7710) 2345
NEC 5520 SPINWRITER (7720) 2695
NEC 5530 SPINWRITER (7730) 2345
NEC 12" MONITOR 229
NEC COLOR 12" MONITOR 339
NEC PC 8023 Printer 100 CPS Tractor & Friction 639
OKIDATA MICROLINE-80A 399
AR » B OKIDATA MICROLINE-82A 529
OKIDATA MICROLINE-83A 769
DIABLO 630 1995
APPLE Il PLUS 48K 1139
APPLE DISK w/3.3 DOS Controller 525
APPLE DISK w/0 Controller 449
BEPSON MX-80 469
INTERFACES:
IEEE S55, TRS-80 $35, APPLE INTERFACE & CABLE S90, RS-232 S70
HAZELTINE 1420 799
NORTHSTAR HORIZON Il 32K QD 2925
T— ANADEX DP-9500/9501 1249
EPSON MX-80 $ 469 TELEVIDEO 912C 669
TELEVIDEO 920C 729
EAST COAST TELEVIDEO 950 929
1-800-556-7586
We Accept C.0.D.'s » Stock Shipments Same Day or
Next « No Surcharge for Credit Cards » All
Equipment Factory Fresh w/MFT Warranty e
WEST COAST We carry the complete line of Personal Software.
1-800-235-3581 B bt sl At 4o
PRICES ARE SUBJECT TO CHANGE
W/O NOTICE.




OMEGA SALES CO.

(%iﬂmsmmﬁﬁ)

SPECIALS'

w A

CBM 8032 COMPUTER $1149

CBM 8032 COMPUTER $1149

CBM 8050 DISK DRIVE 1349

CBM 4032 COMPUTER 1029

CBM 4040 DISK DRIVE 1029

CBM 402 649

CBM VIC-20 269

LEEDEX / AMDEK 100 139

LEEDEX/AMDEK 100G 169

LEEDEX/AMDEK COLOR-113" Color Monitor 329 e e
MICROTEK 16K RAMBOARD for Atari 79

MICROTEK 32K 149 =
ATARI 800 16K 749 e .
ATARI 400 16K 349

ATARI 810 Disk Drive 449

ATARI 82040 Column Printer 299

ATARI 822 40 Column Thermal Printer 349

ATARI 825 80 Column Printer 599

OMEGA SALES CO.

ANADEX DP-9500/9501 $124¢

EAST COAST WEST COAST
1-800-556-7586 1-800-235-3581
OMEGA SALES CO. OMEGA SALES CO.

12 Meeting St. 3533 Old Conejo Rd. #102
Cumberland, Rl 02864 Newbury Park, CA 91320
1-401-722-1027 1-805-499-3678

CA. TOLL FREE 1-800-322-1873 LEEDEX/AMDEK COLOR-1 13" $ 329
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Royal Software ........oooiiiii 144
Santa iz SofWare e v 103
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SWITY:SOIWEINS, INC: s s e 118
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Deyond business
(Starwriter 1)
Lowest-priced letter-
quality printer on the
market. Comes com-
plete and ready to use,
requiring no changes in
hardware or software.
Industry-standard
daisy wheels and ribbon
cartridges. Plug-in
compatible with a wide
variety of systems.

25 cps;: 163 columns;
precise character
placement; full graphics
capability.

Retail: about $1,895.

BEFORE YOU BUY

A FINE PRINTER,
EAD THE FINE PRINT.

order will be onits way from our
nearest warehouse (Boston, New

That’s where you'll find the
prices —in the tiny type under the brief
descriptions.

Which is only appropriate.
Because with C. Itoh’s full line—from
the workhorse business printers
to the racehorse word-processing
printers —the descriptions could be

use our space, and our money, to in-

of having exactly what you need, ex-
actly when youneed it.

much bigger. All the printers on this page are
But the prices couldn’t be much warranteed by Leading Edge™ for
smaller. 3 months on parts and labor.

For the name of your nearest
dealer —just pick up the nearest
telephone.

Moreover, as part of the Leading
Edge Inventory Bank,™ our printers
(along with dozens of other popular
computer products) are available for
24-hour “withdrawal.” Within a day of
when we receive your order, your

TOLL-FREE 1-800-343-6833.

In Massachusetts, call collect (617) 828-8150.

LEADING
EDGE.

Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021,

York, Los Angeles, etc.), thus saving
you both time and freight. So you can

ventory vour product, and still be sure

Dig business
(Comet II)

The first 15" printer to
retail for under a grand.
Full 136 columns %m
standard-width account-
Ing reports, giving you
casy-to-read 10 cpi

| printout up to 66 lines

deep. And, like with the
Comet [, ribbons are
available everywhere.
Retail: about $995.

Dusy business
(Starwriter II)
The racehorse of letter-
quality daisy wheel
printers. Typical 45 cps
throughput is about equal
to (or, in bi-directional
mode, actually faster
than) “thimble” printers
rated at 55 cps. Like
the Starwriter [, it

| uses easily available

daisy wheels and ribbon
cartridges, and it’s com-
patible with software
packages, like Wordstar
and Magic Wand, pro-
grammed for systems
like the Qume Sprint 5.
Retail: about $2,395.

DEALERS: Forimmediate delivery from the Leading Edge Inventory Bank,™ call toll-free, 1 '800'343"6833-

In Massachusetts, call collect (617) 828-8150, Telex 951-624.



Commodore

Software

Encyclopedia

The COMMODORE
SOFTWARE
ENCYCLOPEDIA is
now available from
your authorized
COMMODORE Dealer,
for...

5495

The next edition of the
COMMODORE
SOFTWARE
ENCYCLOPEDIA will be
available in 90 to 120
days. If your software is

not listed and you would
like to have it listed in
the next edition, please
submit details to:

Software Department
Commodore Business
Machines, Inc.
Computer Systems
Division

300 Valley Forge
Square, 681 Moore
Road, King of Prussia,
PA 19406.

HOTLINE Number
1-800-523-5622

C: commodore



