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Mountain Computer

can now

EXPAND

Your Apple II Peripheral Capacity
EXPANSION CHASSIS

Quality You Expect

Eight more slots for your Apple! Now you
can bank-select eight more peripheral slots
with immediate or deferred software
commands—Iike having up to 15 peripheral
cards "“on line"—or use the Select/Deselect
switch mounted on the front panel.
Expansion Chassis’ heavy-duty power
supply is primarily for peripherals, without
the heavy demand of motherboard support
chips required in your Apple. This means
much more power is available for peri-
pherals than in your Apple itself! If you've
run out of room in your Apple—Expansion
Chassis is your answer. Drop by your Apple
dealer for a demonstration, or contact
Mountain Computer for the location of

the dealer nearest you.

Mountain Computer

INCORPORATED

Performance You Demand

® Eight mirror image I/O slots of the Apple

® Fully buffered, bi-directional data lines

® Apple Il compatible interface card

e Dual selection capability; hardware or
software

® Immediate or deferred selection in
software mode

® From BASIC, a single POKE command
turns the chassis ON or OFF

e Compatible with all software

e Dedicated power supply with
approved power transformer

24 Mountain Computer

@;. CORPORATED
300 Harvey West Blvd., Santa Cruz, CA 95060
(408) 429-8600 TWX 910 598-4504




March, 1981. Issue 10.

COMPUTE!

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

IT JUST DID.

(s 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!

cBm"

Model BO32

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!

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




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

Memory you never seem to have qunte
~— enoughofit. -
But if you re one of the thousands of Appte
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 II® and adds 16k

bytes of dependable, buffered
read/write 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,ORTHEIRS.

Withthe RAMCardand
SoftCard, you can tackle large-
scale business and scientific
computing with our COBOL and

FORTRAN languages. Or greatly
~ increase the capability of CP/M

.......

SoftCard and CP/M. Even with the RAMCard in
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place, you can still access your ROM BASIC
and monitor routines.

JOIN THE SOFTCARD
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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Software COpyingr Revisited,
Or Who’s Paying The Bills?

We recently received an extensive letter from a
Canadian subscriber commenting on the January
editorial regarding software piracy. I'd like to
respond to one specific point of the letter now, and
request other readers to respond at length as well.
Let’s get the dialogue rolling, and we’ll continue it
from here. I really think it’s a critical turning point
in the industry’s future development. I don’t
presume to suggest we can solve it here, but I'd like
COMPUTE! readers to help spark and maintain the
dialogue. Here’s the prompting remark from the
reader:

I agree to a great deal with your comment on copyright
of magazines and books and software. I disliked your
generalizations about schools. Schools are rather like big
businesses. If a business has a number of machines and
purchases say a “‘General Package’’, is it really break-
ing copyright to make enough copies to be used on all its
machines? I don’t think so. I reckon schools are in a

similar situation. . .

First of all, your comment presumes that big
business has the right to copy (reproduce) proprietary
software. They don’t have the right to do so any
more than Commodore (for example) would have the
right to buy one copy of a program and give it away
with all of their computers. Frequently, ‘‘big
business’’is able to buy a piece of software with
limited license rights, they pay additional fees. This
is not the case with the software we’re talking about
for our marketplace. I'd like to propose an analogy...
suggested by an individual involved in software sales.
He commented on a ‘‘textbook defense’” of software
theft, and I'll expand on it here:

Let’s assume that you've taken your notes and
teaching experiments from the last few years, and
spent a recent summer developing them into a
textbook, complete with student workbook full of
exercises.

You find a publisher, obtain a contract wherein
you receive a royalty on sales, go through numerous
editings, and finally see your first copy in the mail.

Your book is selling for $19.95, and you're
looking forward to some return from your royalties.

Time Passes

Sales are going along okay, but not up to your ex-
pectations. I mean it is an excellent book. You attend
a regional educational conference, and run into Dr.
So and So from a neighboring school district. He

says, ‘‘We really enjoyed your new text, and it’s
super! We’re using it in all of our classes next year.”

Great (you think). Hundreds of sales. “‘Oh, by
the way,”” he continues. ‘“We thought $19.95 was
pretty expensive, so we only bought one copy. We're
running off class copies in our own print shop...See
you later.”’

There goes your work, and your royalty. I
assume you’'re concerned, if not angry. Is this any
different in principle, from the defense of schools and
software copying. Now we all know that realistically,
the book would be rather expensive to duplicate. And
I presume no one would doubt the illegality of the
act. The essence of the argument would seem to
become one of ease and expense of the copying. Soft-
ware comes on an inexpensive, easily transportable
media. Therefore, does copying it suddenly become
okay? We need to give thought as well to the pro-
ducers of the work. With commercial software,
there’s someone out there, after some amount of
hard work, patiently waiting for their royalty.

I would suggest that users should not define a
$19.95 software purchase as an unlimited right to
copy, just as they wouldn’t consider doing the same
with a $19.95 textbook.

It would be more appropriate to approach pro-
ducers about school licensing agreements, or multiple
copies at school discount through their vendors, or
whatever. This rational (negotiated) approach, if you
will, would solve problems for several parties. ..
Schools who currently buy multiple copies of soft-
ware would save money, schools (individuals) who
currently buy and reproduce would have full vendor
support, and so on. The vendor support is an ele-
ment we haven’t touched on, but is part of the whole
problem. I've been told, essentially, ‘“Why should I
support the educational market? They just steal my
stuff.”’

A Post-Script

These comments should in no way infer that most
schools aren’t absolutely honest in their software pur-
chases. We’re just using this initial analogy to get the
ball rolling. We've heard recently of a major in-
dustrial research center on the West Coast that’s
using approximately 80 copies of a $150.00 plus soft-
ware package. . .copies cloned from their original
single copy purchase. And how many times have you
picked up that ‘‘back-up’’ copy of Cursor magazine
to use just this once?

Defining The Right Of Back-up

Several other magazines in the industry have recently
been running advertisements for a program that
copies (duplicates) protected software for a particular




ATARI: PERSONAL
COMPUTER SYSTEMS THAT
GROW WITH YOU

~ Start with a better computer.
Atari computers have built-in capa-
bilities you can't even add onto
many other personal computers,
Three programming formats (ROM
cartridge, disk and cassette). A 57 key
upper/lower case ASCII keyboard with
29 keystroke graphics symbols. 128
colors and hues. Four separate sound
channels and a built-in speaker. Four
controller ports. A built-in RE
©1980, Atari, Inc.

® A Warner Communications Company

Alari reserves the right to make changes to products
Or programs without notice.

ATARI CHRBSI MESUE

modulator and FCC approval for
connection to any TV. Plus, nationwide

Atari Authorized Service Centers,
And more,

Add memory. The ATARI
i 800" is supplied with
16K of memory. You can
expand up to a full 48K of
» RAM with 8K or 16K Memory
Modules™ you install yourself.
In less than 2 minute. The
ATARI 4005™ 8K of RAM may be
expanded to 16K at Authorized Ser-
vice Centers. Both may be expanded
to 26K of ROM with slip-in ROM
cartridge programs.
Add peripherals. The ATARI 410™
audio-digital program recorder. Sin-
gle or dual density* disk drives. The
ATARI 800 individually addresses up
to four drives, Add the ATARI 850™
RS232 Interface Module, Add high

an acoustic modem for remote data
access. Add a light pen* And there
are more Atari peripherals
on the way.

speed 40 or 8o-column printers, Add ,

ATARI

PERSONAL COMPUTERS

Add programs. Choose among doz-
ens of programs in Atari’s rapidly
expanding software library. Programs
categories include:
* Personal Finance

& Record Keeping
* Personal Interest & Development
* Professional Applications
* Education
¢ Information & Communication
» Entertainment
* Programming Languages
» Small Business Accounting

Add it up. With Atari, you start
with more, And you can build to
more. Because Atari offers you per-
sonal computer systems that grow
with you. Ask your Atari retailer
to give you a full demonstration
of Atari computers, peripherals
and programs. Complete systems.
Because when other people were
thinking hardware and software,
Atari was thinking systems.
*Available Fall, 1980

1205 Borregas Avenue, Sunnyvale, CA 94086

Call toll-free (800) 5388547 (Except Alaska and Hawali)
UIn California; {800} 672:1404) for the name of your nearest Atari retailer,
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3-D ANIMATED COLOR GRAPHICS

Written in machine code.

The program made famous on national T.V.!

by Paul Lutus

APPLE WORLD turns your Apple into a sophisticated
graphics system capable of crealing animated
three-dimensional color images, projecting them in
true perspecltive on the screen, rotate them, move
them closer, further away, and many cther exciting and

imaginative things

Draws objects with 65.000 points per side

A powerful screen-oniented text editor isincluded to
facilitate image fomation. This program was recently
teatured on Tom Snyder's Pnme Time Saturday TV
Show and is now available for sale

APPLE WORLD'S powerful editor 15 so easy t¢ use that
childrenwill loveit. You can now “sketch” your dream
house, boat, car, or fantasy empire Then view it as it
would be seen from 10,000 feet, or youcan ZOOM in
until the screen is filled with a doorknob. You could

then go inside and mave from room to room
examining furniture placement as your screen rolates
within the room. Images or specific parts of images
can easily be saved to disk or printer.

Dees all this sound like science fiction?
You won'tthink so after you have visited Apple World.

INTRODUCTORY PRICE $59.95

36 page manual included

For 48K Apple Il or Plus with Disk

3—D

Supergraphics

& 3-D GAME DEVELOPMENT SYSTEM IN COLCR

by Paul Lutus

Watch colorful butterflys, birds, fly across your Apple
or Atan screen with true 3 dimensional perspective
Have rocket ships fly out at you in this incredibie high
speed graphics package. 3-0 SUPERGRAPHICS™is
a 6502 machina language program that will

interface to your Basic or machine language

programs or games using simple

Features include:

DOS-like” commands.

* Simple image entry through editor
* Objects up to 256 points per side

* Uses all hi-res colors

* Aliows mixed colored text & graphics

for promots and captions

* Translates on 3 axes

* Individual axis scales

* 21 dilferent commands

* Rotate object 1.4° to 360
increments at machine speeds

FOR 48K APPLE Il OR PLUS WITH
DISK 1l $39.95 FOR DISK

FOR ATARI 800 WITH 40K MEMORY

(DISK OPTIONAL)
$39.95 FOR TAPE

OTHER SOFTWARE

APPLE COMPUTERS
Super Space Wars.....§ 9.95

States & Capitals .. 995
Moving Point

Average...... 19.95
Stock Options. 2495
Finance 12.95
Bonds ...... 12,95

COMMODORE PET

Stock Options......... 2495
Finante ...cuons anevess 1299
Bonds ......... 12.95
Stock Analyzer . 2295
Mortgage ... 1495
Space Intruders ("Bes!

Game of 1979") 1995
Jury/Hostage. . . 995
Kentucky Derby/

Roulette. ......ccco0e. 995
Alien 1.Q./Tank ...... - 9895
Submarine Attack ..... 995
Battle of Midway o L
Laser Tank Battle. .. 995
Swarm 14.95
Baseball . 9.95
Super Startrek......... 1495
PET Music Box........ 2995
Music Composition System
....................... 1895
Pearl Harbor Adventure......

.. 1485
.. 995

KSuper Gomoku . ..
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Relational Query System For Management \

REQUEST:

DATABASES: You've Heard The Hype Before...
The Truth IS... REQUEST DELIVERS!

DATABASE MAINTENANCE — DATABASE SELECTION— DATABASE REPORTING—
* Uses sophisticated screen formatting & data ® Uses screen masks to form query * Automatic headlines
entry, like on IBM 3270's! * Provides extensive search capabilities * Automatic field editing
* Generates it's own screens automatically! ® Search arguments can include * Report fields can be calculated, sub-totaled &
* Handles records up to 4K in length, using arithmetic/boolean functions, multi-field cross-footed in any manner desired.
multiple screen “Pages”! comparisons . Optlonal_counter breaks may be set
¢ Automatic data compression for increased * Queries can generate input for automatic * Automatic grand totals
disk capacity database maintenance * Automatic statistics

Uses Superkram (See below) access method Queries can be stored in “Query Library” and
for incredibly fast access, LESS THAN .2 executed from menu on demand REQUIREMENTS
SECONDS FOR A RECORD! Any number of fields can be queried

Superkram (see below) and: Commodore Pet

® Automatic index creation/maintenance concurrently ;
* Automatic maintenance capabilities * Query output can be routed to disk, CRT g2K Eﬁ 3;&0‘33'1%3”? 20‘1?24!(?::?8[?:0 dnsi;t(é)z
* “Goof-Proof” error handling report formatter, VISICALC™ or SOURCE™ PRo8 L : BEES0 guage sy
i and 2 disk drives or CORVUS.
® Input can come from VISICALC™ or ONLY 5225
SOURCE™

Now With Multi-Key
Capabilities

SUPER KRAM .

Since KRAM™ was introduced in 1979 it has fast become known as the quickest
and most powerful access method for serious Apple and Pet users. Now, after
hundreds of requests we have added MULTI-KEY, MULTI-INDEX, functions,
as well as increasing processing speed.

1BM/370 users have VSAM (Virtual Storage Access Method) to KRAM™ 2.0 Regular Features
provide fast, flexible keyed-access 1o theirdata. Now SUPER KRAM
(Keyed Random Access Method), from United Software of America, % \é\::l‘:e:‘;r::iﬁilr:achme code
gives Apple and Pet users the same flexibility, substantially  Create/O Dﬂ 2 dataset
increasing the processing power of the Apple and Pet * Put recurgeby Key

u

* Add & delete records by key
* Get any record by Full/Partial key

SUPER KRAM'S™ Added Features

* MULTIKEY SUPPORT — Allowing simultaneous access 1o a
KRAM file by more than one key field

* HI-SPEED READ — This feature allows increased /0 speed up to
60% faster during processing of SUPER KRAM read next, read
previous, put and delete requests

* IMPROVED INDEX ARCHITECTURE — Allowing faster index

Until SUPER KRAM the only “random access” capability in the
Apple and Pet consisted of a crude form of "relative record”

* Access by any key In as little as .2 sec. (.1 sec. with Corvus disk) searchers and more efficient disk space utilization
processing. While this is usable for very simple applications, it falls g
far short Og’ the needs of loday's busm:ss aﬁd as;w“, ¢ Supports multiple disks * INTEGRATED BASIC COMMANDS — Allowing SUPER KRAM™
applications Using SUPER KRAM records may be pracessed by * Read next or previous recard commands to be coded in-line with Basic, providing easier usage
any one of multiple “Key" values, which may consist of any kind of * Dynamic space allocation of KRAM than ever before.
data: numbers. letters, special characters, etc. Even Apples's long- ¢ Dynamic space reclamation * USER-SPECIFIABLE BUFFER POOL — Allowing the user to
awaited DOS 3.3 doesn't have anything like this!t * Dynamic incex compression specify how many KRAM files are allowed open at one time; will

* Files never neec reorganization support any number of KRAM files

* Compatible with language systems * LOGICAL RECORDS (KEYS MAY BE NON-UNIQUE) — Records

™ added to the KRAM files are immediately accessible by any of the
KRAM™ 2.0 Only $99.95 ATTENTION-EXISTING KRAM USERS defined keys for the file {Autematic Upgrade)
Send $15 with oniginal disk and ROM ta United Soltware for improved version of Kram * KRAM 2.0 files are lotally compatible with SUPER KRAM

SUPER KRAM™ Only $175

%k k k ok ke ke ok ke ke ke ok ok ok ke ok ok ok ok

= === = UNITED Look for the RED-WHITE-BLUE
— SOFTWARE United Software Display at your local
vvﬂ OF computer dealer, or send check or
: moneyorder, plus §3.00 shipping to:
7s03nD avenve,  AMERICA DEALER INQUIRIES INVITED
(212) 682’0347 Te’ex 640055 REQUEST & KRAM are trade marks of Uniled Soltware of America j




AMEK Professional Color & B/W Monitors

NEW 13” COLOR

The Amdek 13" Color Video
Monitor is ideal for all personal
and business computing applica-
tions. Bright jitter-free text allows
viewing over extended periods
without causing eye fatigue,
especially in word processing
applications. The low resolution
display provides 40 characters 1 - _ ookl
wide by 24 characters deep with | i L
260 horizontal lines and 300 ver- j i :
tical lines.

This compact, lightweight
monitor (only 25 Ibs.) has a - N T
mOLded-in carrying ha"d:f’ ‘.‘.‘1{1&"\1]]"1””]]]1
making it easy to move. Its ALY
industrial grade construction and \\\\k\\\\\\\\\\\\\\\\
shatter resistant case provide
reliable service in both office and
industrial environments. All
front mounted controls make
it easily adjustable at a
glance without the loss
of a single keystroke.

 f 1 35S

VIDEO 100 12” B/W MONITOR VIDEO 100-80 12” B/W MONITOR

This highly reliable 12” black and white The model 80 features an industrial grade
monitor features a 12MHz band width and metal cabinet with built-in disk mounting
80 character by 24 line display. Plug-in com- capability and space for an 11” x 14" PC board
patibility with Apple, Atari, Radio Shack, for custom designed electronics. Frant
0S.1., MicroTerm and Exidy make this the mounted controls include power, contrast,
perfect text display for almost any system. horizontal hold, vertical hold, and brightness.

Amdek Corp. ® 2420 E. Oakton Street, Suite “E" ® Arlington Heights, IL 60005  (312) 364-1180 TLX: 25-4786

Amdek Corp. the new name for Leedex ... Expanding for the future, growing with success.
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machine. One of the magazines (Micro) checked with
us to see our feelings on such advertising. We in-
dicated that we wouldn’t run such ads, given that the
software in question could be used to produce
duplicate copies of ‘‘protected’’ and proprietary soft-
ware. We understand that Micro has since decided to
do the same.

We applaud this move toward protecting the
rights of the software industry, and encourage addi-
tional comment.

The Rights Of The Buyer

This isn’t intended to be an inclusive comment on
the rights of software buyers, but an attempt to open
discussion. I already know of one COMPUTE!
Associate Editor who has definite feelings on the sub-
ject. We'll try to get him involved in the discussion
on these pages.

The buyer of a copy-protected diskette has
potential problems, and deserves to be protected as
well. Vendors of software would remove the
legitimate need for copying software if they would
adopt a customer oriented, fully responsive plan for
allowing licensed owners of software to quickly, con-
veniently and most of all, economically, obtain a
back-up in the case of failure of a diskette.

The principal of repetitive back-ups is rightly
embedded in the history of data processing tech-
nique, and can’t be ignored in an industry rush to
protect proprietary software from duplication. Per-
sonal Software appears to be trying to deal with this
with Visicalc, and I'm sure other vendors are as
well. The vendor has the right to protect proprietary
software. The vendor also has the obligation to pro-
tect the customer’s interest. The extent of this protec-
tion of the mutual interests of both will ultimately
help define the existence of the protection violation
market, and the strength of the software market as a
whole. We’ll eagerly await your comments.

The Boston Commodore Show;

VIC Meets The Consumer

Judging from the interest in VIC at Commodore’s
Boston Show (February 6, 7), the $299.95 color com-
puter entry from Commodore will be well received.
One of the biggest unresolved problems of the
moment is: *“When will production be up and run-
ning?”’ They’re currently saying March-April, and I
think they’ll make it. BASIC, by the way, is the
well-known upgrade ROM set, and color animation
capabilities are rather nice. We hope that Com-
modore will see their way to a nice introductory
package price. Watch our April issue for a full
review of VIC, and mid-April for the availability of
our brand new quarterly magazine, exclusively for
the VIC. It’s called Home and Educational COM-
PUTING!, and is announced elsewhere in this issue.

Atari Update

They’re still selling as fast as they can make them.
What else can we say? (©)

A Beginners
Guide To
COMPUTE!

If you’re just getting started with your computer
or with COMPUTE!, here are several notes to
help you use COMPUTE!:

Presentation

In every issue we try to present a balanced
group of articles ranging from material for
beginners to material for old hands. Frequently,
a beginner can get a great deal out of an ad-
vanced article, even though much of it may be
over his or her head.

Program listings are presented as legibly as
possible. Pet programs are generally reproduced
and reformatted here where we’ve developed
software to ‘‘translate’’ the special Pet graphics
characters into characters printable by our
equipment. These are explained below:

Program Listings for COMPUTE

Cursor control characters will appear in source listings
as shown below:

h=HOME >
+=DOWN CURSOR ,
>=RIGHT CURSOR,
r=REVERSE :

A=CLEAR SCREEN
T=UP CURSOR
<=LEFT CURSOR
f=REVERSE OFF

Graphics (i.e. shifted) characters will appear as the
unshifted alphanumeric character with an underline.
This does not apply to the cursor control characters.
The Spinwriter thimble doesn’t have a backarrow
symbol, so a “~’" is used instead.

The <7 is used to indicate the beginning of a
continuation line. It is also used to indicate the end
of a line which ends with a space. This prevents any
spaces from being hidden.

If, for example, you’re an Apple owner using a

Pet program that’s reproduced in this fashion,

you’ll need to be familiar with these special

characters so you can program around them. As

more computers implement versions of

MicroSoft BASIC, the programs should become

more and more transportable. (@

Reader’s Feedback will return next issue in a revised and
expanded format. Keep those letters and editor’s feedback
cards coming. By the way, see our New Products section,
new this issue. RCL
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A 6502 Version Of The

Winter
Consumer
Electronics
Show:
January, 1981

David D. Thornburg
INNovision

P.O. Box 1317

Los Altos, CA Q4022

At a time when most normal folks are taking down
the holiday decorations, and preparing for the new
year, those of us who haunt the trade shows were
anxiously preparing for our January fix — the
Winter CES (Consumer Electronics Show) held in
Las Vegas. Unlike specialized trade shows, like
Comdex, the CES has exhibits covering almost all
consumer products that are likely to contain silicon.
Because of the continuing recession, only 55,000
people attended this show which was held in the Las
Vegas Convention Center and in two nearby hotels.
Rather than describe some of the more novel pro-
ducts, such as the talking microwave oven (with,
would you believe it, a Japanese-English accent), or
the solar rechargeable flashlight (look, I couldn’t
make this stuff up if I tried, so believe me!), I de-
cided to mention some of the products of greater
relevance to COMPUTE! readers: the 6502-based
microcomputers which were displayed.

As far as hardware is concerned, the big hit of
the show was the Commodore VIC-20 (your fearless
scribe is preparing a review of this machine to appear
in a forthcoming issue of COMPUTE!). At a suggested
retail price of $299, it is apparent to me that Com-
modore has the technical ability to give the Radio
Shack Color Computer a solid run for its money. In
fact, I expect VIC sales to place Commodore firmly
in the number two spot for total machine placements,
and perhaps to even edge up on our Texas friends.
The styling is beautiful and the price is right, but
even more importantly, Commodore is going all out
to support the cottage industry that has kept the PET
well supplied with software. Watch for the FCC ap-
proval, followed by the VIC showing up in your cor-
ner computer store sometime in March or April.

Software had its day at CES also. Atari showed
both their new PILOT cartridge (see this month’s
Computers and Society column), and also showed
their word processor package. Both pieces of soft-
ware are very well done, and should do much to help
Atari on its accelerating growth curve. While I didn't
see any new Atarl hardware on the floor, there were
rumors of some nice new things hidden away in their
hospitality suite. It is apparent that Atari is in this
game for the long haul.

Those of you who are waiting for the keyboard
portion of the Mattel Intellivision (complete with a
6502-based computer with 16 K of RAM and a
Microsoft BASIC) will have to wait a little longer.
Once again they say that deliveries will begin in
March — only the year has changed.

The absence of Apple and OSI from this show
was noted. Apple has apparently decided to focus its
efforts in the small business market, and leave the
home computer market to fend for itself for awhile. 1
saw lots of Apple folks at the show, however, so they
can’t have totally lost interest in the consumer

For those of us who have
invested in 6502-based systems,
it is heartening to see that this
processor continues to be among
the most popular.

market. OSI, on the other hand, has had nice ex-
hibits at this show for quite some time, and I have to
assume (without checking it out) that their absence
was due more to their recent acquisition than to any
plans they have to depart from the low-end market.

The 6502-based hand held computer from
Matsushita (which will be marketed both through
Panasonic and Quasar) was shown running a com-
munications interface hooked up to the Source. It ap-
pears that the software for this computer is almost
finished, and that we can expect to see it hit the
market in a few months. Considering that this com-
puter, with modem and coupler, will have a retail
price in the $1,000 range, I find its small keyboard
and one-line liquid crystal display to be annoying.
On the other hand, if you want the ultimate in por-
tability, this might be just the computer for you.

It was interesting to note that all the other com-
puters at the CES (excepting the TI 99/4) used either
the 8080 or Z-80 microprocessor. There were no new
16-bit computers introduced. For those of us who
have invested in 6502-based systems, it is heartening
to see that this processor continues to be among the
most popular. It is clear that our investment will re-
tain its value for quite some time.
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IN 1981...

DO IT THE EASY WAY!

with the

TAX PREPARER
by HowardSoft ™

Easy-to-use features with complete professional
results:

® Allschedules (A, B, C, D, E, F, G, R&RP, SE, TC)

® Many forms (1040, 2210, 2106, 3468, 4562, 4726,
4797, 5695)

® IRS-accepted format for direct filing of print-outs

® On-screen preparation using facsimile of IRS forms

e P’ear'long record-keeping and building of itemized
iles

® Numerous tax alternatives easily analyzed

® Files for numerous taxpayers easily compiled

and edited
¢ Fully compatible with all printers

® Use with or without line printer

e Use with or without two disk drives

® Includes full documentation, sample returns,
and two disks (program disk and storage disk)

Available at your dealer for $99
(suggested retail)

iy
348 Howard Software Services
... for the SERIOUS Personal Computer User
7722 Hostord Ave. | Los Angeles. CA 90045 | (213) 6454069
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The Beginner’s
Pa g e [Robert Lock,

Edlitor/Publisher
COMPUTE! is a specialized resource magazine that
provides editorial coverage of a family of micro-
computers that share a common ‘‘central processing’’
chip — the 6502. With the proliferation of small
computers, we find that you can obtain more useful
and relevant information in a magazine that doesn’t
(for example) cover the TRS-80 computer line. It, by
the way, uses a different microprocessor chip: the
Z-80. A whole different family of chips, and a dif-
ferent family of machines.

Mapping COMPUTE!

We’re organized sequentially, with the front section
of the magazine devoted to material of general in-
terest and utility. The following sections are devoted
to specific machines. These are called Gazettes, and
contain information pertinent to your special
machine. Frequently, however, you’ll find useful
material in other sections (Gazettes) of the magazine.

Where The Sets Merge, Or Common Interests

All of your machines have available a programming
language called BASIC. BASIC stands for Beginners
All-purpose Symbolic Instruction Code. It’s what is
called a higher-level language. BASIC differs
somewhat on the different machines, so you'll find
some things in common with other BASIC’s and
some differences. In practice, BASIC simply makes it
easier for you to talk to your 6502 microprocessor.
The 6502 sits at the heart of your machine. It and
supporting ‘‘firmware’’ and ‘‘hardware’’ make your
machine capable of doing what it does. In a nutshell,
you feed your 6502 instructions that it can act on. It
only acts on very picky little sets of numbers, and
that’s why you have BASIC. BASIC serves as an
English-language like translator for you, taking your
instructions in a pseudo-English format and
translating them for the 6502.

Other portions of firmware contribute to your
machine’s features. Someone has already written a
6502 program that resides in your machine, inter-
acting with BASIC, and passing out instructions to
the 6502. This program (or set of programs) is called
the Operating System. It is permanently inscribed
onto a chip or set of chips inside your machine. Its
permanence implies its generic name: firmware.
Hardware characteristics also help define your
machine and its capabilities. Memory is one impor-
tant characteristic. Memory is your working space.
It’s much like the work area you have on top of your
table. Let’s assume you have a table of x size, and
you're ready to start a project. You have a set of
notes and instructions previously developed to help
you with your task. Let’s also assume that you may

not write on your previous notes, but you may refer
to and use thern freely. These notes and instructions
are much like one kind of memory in your computer:
ROM. Read Only Memory is memory that has a
program alreacdy saved on it. The program doesn’t
go away when you turn your machine on and off.
This, then, is your firmware: the ROM, or set of
ROMs, where ‘‘permanent’’ programs, or sets of in-
structions, reside. The number of instructions your
Operating System can have, e.g. in part its complex-
ity, is then directly related to the amount of ROM in
your machine. Let’s stack up these beginning
“notes’’ on one side of your desktop. We’ll assume
that they take up one-quarter of the table space. We
can use them always, but we can’t stack anything
else there.

Now let’s add a clean notepad to our workspace.
We'll call this our work area. Everytime we come
back to our desk to work, we’ll assume we have x
amount of clean space to put our notepad on, and do
whatever work we want. This “‘flexible’”” work area
equates to RAM. Random Access Memory is
another type of memory inside your computer.
Unlike ROM, which has a set of instructions ‘‘built-
in”’, RAM is empty. It’s your working area; the
space you use for putting in your own information.
After you put something in it, you can use it,
reading from it later, and so on, just like your note
pad. And like your notepad, you can continue to
return to it, reading from it and writing to it. Until,
of course, you turn your computer off. Your RAM is
wiped clean when the power goes away.

Storage Medlia

This is why your computer has a storage device.
Whether it’s a tape cassette or a disk drive, it’s there
to save the contents of your RAM. Let’s assume
you've entered a set of instructions. We know where
they are: they’re in RAM. We also know that once
the machine is turned off, these instructions will be
erased from RAM. The solution is simple. Save
them somewhere. When you want them back, your
Operating System will take care of reading them
back into RAM.

Where Are We?

We’ve just covered the areas that make your small
computer a truly remarkable and powerful device. It
has a set of predefined features, controlled by perma-
nent instructions, and aided by design features that
always make it ‘‘act’’ the same way. Your calculator
is much like this; and your microwave oven; and the
host of other consumer products that are utilizing
some form of microprocessor chip. The firmware in
these devices is simply a set of permanent instruc-
tions to a computer chip. But your computer has a
whole lot more. It has RAM, allowing you work
space to develop your own sets of instructions to your
computer chip. Aha! Tremendous flexibility. And it
has a storage device, allowing you to save the effort
of your labors, retrieving them at will for use and
further development. C
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The Apple Il User's Guide by Lon Poole, Martin McNiff, and Steven Cook #46-2, $15. O

This Guide is the key to unlocking the full power of your Apple Il or Apple Il plus computer. The Apple Il User's Guide brings together in one place
a wealth of information for Apple computer users. It will tell you more about your Apple than any other single source.

Topics include: Applesoft and Integer BASIC programming - especially how to make the best use of Apple's sound, color and graphics
capabilities. The book presents a thorough description of every BASIC statement, command and function. Machine level programming -
although not a machine language programming guide, this book covers the Machine Language Monitor in detail. Hardware features - the disk
drive and printer are covered in separate chapters. Advanced programming - special sections describe high resolution graphics techniques
and other advanced applications.

This book will save you both time and effort. No longer will you have to search endlessly for useful information. It’s all here, inthe Apple || User’s

Guide, thoughtfully organized and easy to use.

More Osborne Books for Apple Users

6502
Assembly Language
Programming
by Lance Leventhal
Here's the book that shows you how to
program the Apple in assembly language.
"With its numerous reference tables, ex-
planations and descriptions, this book is a
major accomplishment. It's by far the
most complete 6502 book to appear . . .
Make space on your bookshell. You'll
want to keep this one handy.”
COMPUTE
Book #27-6 $16.99, 606 pp. O

Some Common BASIC
Programs

by L. Poole and M. Borchers
Written in a subset of standard BASIC that
is compatible with many microcomputers,
this book contains 76 useful and easy-to-
use programs. The book explains how
each program works, shows sample runs,
and has program listings with remarks. *'If
you want to do mathematics or statistical
programming on your compuler, this book
is a must.” ON COMPUTING Magazine

Book #06-3, $14.99, 200 pp. OJ

*Apple is a trademark of the Apple Computer Corporation.

Practical Basic Programs

edited by Lon Poole

Here's a collection of 40 programs you
can easily key in and use on most micro-
computers. Practical Basic Programs is
especially useful in small business appli-
calions. Il solves problems in finance,
management, and statistics. The book
contains sample runs, practical problems,
BASIC source listings, and an easy-to-
follow narrative to heip you realize the
potential uses of each program.

Book #38-1, $15.99, 200 pp. OJ

I
i

An Introduction to =

Microcomputers

Volume | - Basic Concepts

Second Edition

by Adam Osborne

The world's best selling textbook on
microcomputers develops a delailed pic-
ture of what a microcomputer cando, how
it does whal it does, and how it can be
used in any practical environment. This
is the mos! comprehensive and up-to-
date introduction to microprocessor
systems available anywhere.

Book #34-9, $12.99, 320 pp. O

Make check payable to: @'\ OSBORNE/McGraw-Hill
630 Bancroft Way, Berkeley, CA 94710 Dept. G4

Name

Phone Orders: (415) 548-2805 or Toll Free B00-227-2895

Address

City/State/Zip

Plus O .75/item 4th class O $1.25/item UPS O $2.50/item Air Mail

Total Amount Enclosed $
Signature

or charge my O VISA O Mastercharge

Card #

0 $4.00/item Overseas (California residents add applicable tax.)

Exp. Date

O Please send me your free catalog.
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Computers
and Societly

David D. Thornburg
INNovision
P.O. Box 1317, Los Altos, CA 94022

As R. Buckminster Fuller is fond of pointing out,
synergy is the behavior of whole systems which is not
predicted by the behavior of the parts taken sepa-
rately. There have been two recent developments in
the personal computer world which, taken together,
have the promise of true synergism. These events are
the publication of Seymour Papert’s long-awaited
book: Mindstorms - Children, Computers, and
Powerful Ideas (Basic Books), and the introduction
of the language PILOT for the Atari computers.

Since this year’s theme is communications, it is
only appropriate that we spend some time looking at
the communication between the user and the com-
puter. While the mechanical means through which
this communication takes place are worthy of exten-
sive discussion, I want to concentrate this month on
the nature of the language through which we interact
with computers, since this also is an area of intense
importance.

One might argue that there is little reason for
concern with computer languages at this point, since
we all have access to fairly powerful versions of
BASIC on our computers. We might all agree that
BASIC is not terribly hard to learn, and that there
are lots of very exciting BASIC programs, and even
that BASIC has become the de facto standard com-
puter language for personal computers.

But even with the tremendous penetration of
BASIC in the marketplace, I have yet to find any
serious computer user (regardless of age) who really
likes it. At the primitive level of programming at
which we all start, BASIC works pretty well. But as
we get more sophisticated, most of us find ourselves
writing code that we can’t understand two weeks
after we write it.

Of course, there are detractors of BASIC who
feel that languages like PASCAL are the solution. I
must confess that I find PASCAL lacking in that it
doesn’t encourage the user to sit down and start
writing some small part of a program, to play with
the bits and pieces, and to then bring everything
together later on. This is one area in which BASIC
excels. For those who feel that people should be
organized when they write a program, PASCAL
(and C and other ‘‘serious’’ languages) may very
well be the best choice. But what about the new com-
puter user who wants to build a highly interactive
program, or the child who wants to explore concepts
in geometry through the experience of programming

’

rather than through playing a pre-defined ‘‘game’ or
sitting at a ‘‘canned’” CAI lesson? These people need
languages which are interactive, highly flexible,
extraordinarily powerful, and are easy to get started
with.

LOGO And PILOT Are Two Such Languages.
While LOGO (as this 1s being written) does not yet
exist on commercial personal computers, it has been
the subject of an extensive research program at MIT
for more than a decade. Much of the research has
been devoted less to the development of computer
languages per se, than to the development of a com-
puter assisted learning environment for children. The

...for some educators, Computer
Aided Instruction has come to mean
“computers programming children”.

goals, aspirations and results of this work are the
subject of Papert’s Mindstorms. It is hard to im-
agine any person who is intensely concerned with the
use of computers by children who would fail to be
moved by the sweeping vision implicit in Papert’s
work. Writing from the perspective of a mathemeti-
cian who spent much time with Jean Paiget, Papert
presents a variation on the Paigetian model of the
““child as builder’” in that he sees the need for
children to have an abundance of materials with
which to build things.

That the computer can be one such building tool
is the cornerstone of the many computer literacy ac-
tivities we see springing up around the world. But,
for some educators, Computer Aided Instruction
(CAI) has come to mean ‘‘computers programming
children’’. There is much to be gained from revers-
ing this process — and that is where the need arises
for an exceptionally powerful (and easy to learn)
computer language.

LOGO is a highly interactive language which
contains a graphics environment containing
something called a ‘“Turtle’’. The Turtle is a non-
Euclidian point (having both position and direction,
rather than a position alone). The programmer can
send messages to the Turtle which cause pictures to
be drawn on the display screen. Those of you who
are familiar with the Milton Bradley Big Trak are
already familiar with this idea. To draw a square on
the screen, for example, a child working in the
Turtle microwerld might type:

FORWARD 100
RIGHT 90
FORWARD 100
RIGHT 90
FORWARD 100
RIGHT 90
FORWARD 100
RIGHT 90
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at the show

Ticket Information
Send $5 per person with the name of the show

you will attend to National Computer Shows, AT INDUSTRI

824 Boylston Street, Chestnut Hill, Mass. 02167. il <IRDE THEEAKE

Tel. 617 739 2000. Tickets can also be purchased T:;’;E'::JZN SEI?g;g.ES::‘O-m
10AMTO7PM 10AMTO7PM

HAVE WE
60T A PROGRAM
FOR YOU IN 81

Attend the biggest public computer shows in the country.
Each show has 100,000 square feet of display space fea-
turing over 50 Million Dollars worth of software and hard-
ware for business, industry, government, education, home
and personal use.
You'll see computers costing $150 to $250,000 including
mini and micro computers, software, graphics, data and word
processing equipment, telecommunications, office machines,
electronic typewriters, peripheral equipment, supplies and com-
puter services.
All the major names are there including; IBM, Wang, DEC,
Xerox, Burroughs, Data General, Qantel, Nixdorf, NEC, Radio
"= Shack, Heathkit, Apple, RCA, Vector Graphic, and Commo-
dore Pet. Plus, computerized video games, robots, com-
puter art, electronic gadgetry, and computer music to
entertain, enthrall and educate kids, spouses and peo-
ple who don’t know a program from a memory disk.
Don't miss the Coming Of The New Computers—
Show Up For The Show that mixes business with
pleasure. Admission is $5 for adults and $2 for chil-
dren under 12 when accompanied by an adult.

McCormick Place
SCHOESSLING HALL

Dallas Market Hall
2200 STEMMONS FRWY

ATLANTA
Atlanta Civic Center

395 PIEDMONT AVE NE AT
RALPH McGILL BLVD

BOSTON
Hynes Auditorium
PRUDENTIAL CENTER

WASHINGTON, DC
DC Armory/Starplex
2001E. CAPITOL ST, SE

(E CAP ST EXIT OFF 1295 THURS-SUN
—KENILWORTH FRWY) OCTOBER 15-18 THURS-SUN
ACROSS FROM RFK STADIUM 10AMTO7PM OCTOBER 29-NOVEMBER 1
THURS-SUN 10AMTO 7 PM
SEPTEMBER 24-27

10AMTO7PM
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As each instruction is executed, the Turtle first
moves forward by 100 units, and then turns right by
90 degrees, drawing its path on the screen as it
moves. The desired square thus takes shape on the
screen. A programmer wishing to use squares quite
frequently might wish to extend the repetoire of com-

...children are asked to find
the bug by “playing Turtle”.

mands the Turtle uses by defining a new procedure
which the Turtle then ‘‘understands’’:
TO SQUARE
REPEAT 4

FORWARD 100

RIGHT 90
END
If squares of arbitrary size are required, one might
write:
TO SQUARE :SIZE
REPEAT 4

FORWARD :SIZE

RIGHT 90
END
and then, anytime a square is desired, one would
type, for example,
SQUARE 47
to draw a square with each side 47 units long.

The value of using the Turtle environment in an

interactive way is expressed by Papert this way:

Working in Turtle microworlds is a model for what
it is to get to know an idea the way you know a per-
son. Students who work in these environments certainly
do discover facts, make propositional generalizations,
and learn skills. But the primary learning experience s
not one of memorizing facts or of practicing skills.
Rather, it is getting to know the Turtle, exploring what
a Turtle can and cannot do. It is similar to the child’s
every day activities, such as making mudpies and testing
the limits of parental authority — all of which have a
component of ‘getting to know”’.
One of the more valuable experiences for children in-
volved with computers is learning how to ‘‘debug’’ a
program with errors in it. Traditionally, we are
taught that errors are bad. Papert shows that, by ac-
cepting the inevitability of errors in programs,
children can learn to analyze the results of the error
and then learn to avoid the error in the future, and
to ‘‘patch’’ it in the meantime.
In order to make the debugging process as
meaningful as possible, children are asked to find the
bug by ‘‘playing Turtle’’. The child then walks

The ATARI® Tutorial

CURIPUTER
Calltgraphy?

Well, not really! But with the FONTEDIT program in IRIDIS #2
you can design your own character sets (or fonts) for the
ATARI. For example, you can create a Russian alphabet, or
APL characters, or even special-purpose graphics symbols.
These special fonts can be saved on disk or tape for later use
by your prcgrams. FONTEDIT is a friendly, easy-to-use
program: just grab a joystick and start designing.

FONTEDIT  FONTEDIT  #UNT7E 077

With our KNOTWORK program, you can design patterns of
Celtic interlace, (a technique used by 7th century Irish monks
to illuminate manuscripts). After you have produced a pretty
pattern on the screen of your ATARI, you can save itondisk or
tape. As you might expect, KNOTWORK uses custom graphics
characters that were created with FONTEDIT.
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FONTEDIT and KNOTWORK are available now in IRIDIS
#2. the second of our ATARI tutorial program packages.
You get a C-30 cassette oran ATARI diskette with our
excellent programs ready to load into yourATARI Best of
all, IRIDIS #2 comes with a 48-page User’'s Guide, which
gives clear instructions on how to use the programs.The
Guide also provides detailed, line-by-line descriptions

of how the programs work.(IRIDIS programs are written to
be studied as well as used.) Our Hacker's Delight column
important PEEK and POKE locations in explains many
your ATARI.

A

The User's Guide also includes Novice Notes for the
absolute beginner.We don't talk down to you,but we do
remember how it feels to be awash in a sea of bytes
and bits and other technical jargon. If you are new to
programming, IRIDIS is one of the easiest ways you can
learn how to get the most out of your ATARI. Ifyouarean
old hand, you'll be delighted by the technical excellence
of our programs. (We are the people who have published
CURSOR for the Commodore PET since July, 1978.)

ATARI is a trademark of ATARI Inc
-

ORDER FORM Published By. ' The C()d(‘
IRIDIS #2 - Fontedit and Knotwork

D $15.95 Cassette [ $18.95 Disk Box 550 Works
IRIDIS £1 - Clozk, Zap, Logo, Pol: Goleta, CA 93116

21 - Clock, Zap, ., Polygons

 sa9s Camste | O $1295 Diskx 0056831585

Dealer Inquiries Invited.

Name — - —— e - = — —_—

City. 2 = State = Zip A

O visa O MC Card No = = - - =

Expires — = ___Signature — L

: IRIDIS requires 16k for cassette, 24k for disk I

L -
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( INTRODUCING
COGNIVOX Series VIO-1000
A Revolutionary New
Voice Input and Output Peripheral

High Fidelity Voice Response
Industrial Quality Recognition

I

PET — AIM-65 — APPLE II

COGNIVOX series VIO-1000 is a top-of-the-line voice |/O
peripheral for business and educational applications and the
demanding hobbyist.

It can be trained to recognize words or short phrases drawn
from a vocabulary of 32 entries chosen by the user. It will talk
back with up to 32 words or short phrases. In disk based systems,
response vocabularies can be stored on the disk and brought to
memory as needed, giving an effectively unlimited number of
vocabular y eniries. The quality of voice response is excellent,
and it is far superior to that of speech synthesizers

COGNIVOX series 1000 comes complete and ready to plug
into your computer (the computer must have at least 16K of
RAM). It connects to the parallel I/ O port of the PET, to the game
paddie connector on the Apple and to the J1 port on the AIM-65.
Connectors are included as required. Also included are a
microphone, cassette with software and extensive user manual
A built-in speaker/amplifier is provided as well as a jack for
connecting an external speaker or amplifier.

Software supplied with COGNIVOX includes two voice
operated, talking video games, VOTH and VOICETRAP. These
games are absolutely captivating to play, and the only voice
operated talking games that are commercially available

Adding voice |/ 0 to your own programs is very simple. A single
statement in BASIC is all that is required to say or to recognize a
word. Complete instructions on how to do it are provided in the
manual.

In keeping with the VOICETEK fradition of high performance at
iJ affordable price, we have priced COGNIVOX series 1000 at the

unbelievably low, introductory price of $249 (plus $5 shipping in |}
the US, CA add 6% tax. Foreign orders welcome, add 10% for
handling and shipping via AIRMAIL). When ordering, please give
the make and model of your computer, the amount of RAM and
whether you have disks or not.

In addition to COGNIVOX series VIO-1000, VOICETEK
manufactures a complete line of voice |/ O peripherals for most
of the popular personal computers. Speech recognition-only
peripherals are available for the 8K PET and the 4K AIM.

For more information call us at 805-685-1854 or write at the
address below.

Dealer Inquiries invited.

Dept A, P.O. Box 388

\VOICETEK "% oasse)

around the floor, executing each instruction in turn
until the ““faulty’” instruction is found. But doesn’t
this method for finding errors lead the child to
“‘thinking like the computer’’? Papert sees this ex-
perience in a larger context. He says:
In my experience, the fact that I ask myself to “‘think
ltke a computer’’ does not close off other epistemologies.
It simply opens new ways for approaching thinking.
The cultural assimilation of the computer presence will
give rise to compuler literacy. This phrase is often taken
as meaning knowing how to program, or knowing about
the varied uses made of compuiters. But true compuler
literacy is not just knowing how to make use of com-
puters and computational ideas. It is knowing when it
s appropriate to do so.
While Papert is quite heartened by the growth of the
personal computer industry, since this growth will

He likens BASIC to the QWERTY
layout on the keyboard—an
artifact from a time when
better things didn’t exist.

result in children having ever easier access to com-
puters, he is frustrated by the limitations of these
machines and by the extremely strong penetration of
BASIC into the marketplace. He likens BASIC to the
QWERTY layout on the keyboard — an artifact
from a time when better ways didn’t exist. But what
of LOGO itself? This language will not be forever
locked in the University laboratory. Versions for the
TI 99/4 and the Apple computer will probably come
into general availability soon.

Even if LOGO, with all its power, doesn’t make
its appearance in the marketplace soon, I feel that
many of Papert’s ideas can be implemented today on
the small computers whose capabilities he dislikes,
through the medium of the language PILOT.

As normally written, PILOT interpreters allow
the user to create spectacular text manipulation pro-
grams (c.f., the article by Thornburg and Thornburg
in the first issue of COMPUTE!). Recent
embellishments have made PILOT a splendid
language to use on computers with high quality
graphics environments, such as the Atari 400 and
800. Those of us who use Atari computers can, with
Atari PILOT, do many of the things Papert does
with LOGO.

Those of you who are familiar with PILOT pro-
bably think of it as a language best suited for
creating text-based learning materials. My view of
the language is far more open than that, because it is
so easy to teach to youngsters. It has long been my
dream to see the superb text manipulative power of
PILOT extended to give the user similar power to
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create pictures. The Atari PILOT is the answer to
this dream since it contains a graphics package that
is, in some ways, very similar to the Turtle graphics
of LOGO.

For example, an Atari computer user running
PILOT might draw a square this way:
GR: CLEAR
GR: DRAW 25
GR: TURN 90
GR: DRAW 25
GR: TURN 90
GR: DRAW 25
GR: TURN 90
GR: DRAW 25
GR: TURN 90
As each instruction is carried out, the square begins
to take shape on the screen. If the user wants to
draw lots of squares PILOT allows one to create a
““module’’ as a deferred program. By typing AUTO
at the command level, and then typing:
*SQUARE

GR: 4(DRAW 25; TURN 90)

E:

A module (SQUARE) is created. On leaving the
AUTO mode (the AUTO mode automatically places
line numbers in front of each statement, thus keeping
them from being executed immediately), the user can
draw a square by typing:

U: *SQUARE

in which U: is the USE operator found in all versions
of PILOT.

My reasons for giving this particular example
are two-fold. First, it shows the similarity between
the Turtle graphics of Atari PILOT and that of
LOGO. Secondly, it shows that PILOT can be used
in an interactive mode which combines deferred pro-
gram segments (modules) with immediate execution
of commands.

Can (or should) PILOT replace BASIC? I can
only answer by saying that, on the Atari computers,
it has for me. I find the language much easier to
learn, much easier to use, and capable of doing
anything I have ever wanted to do. One of its major
features (especially important when working with
children) is that a PILOT program can be read by
someone other than its author. This is rarely the case
for large BASIC programs.

Finally, while most users will want to use
PILOT to write self contained programs, I am very
happy with the fact that the Atari implementation of
PILOT allows the user to interact with the language
without having to write ‘‘finished’” programs. As
Papert has shown, the value of “‘playing around”
with an interactive language can be great for all
users, and especially for children. (@)

Editor’s Note: Atari PILOT is not expected to be available
until late spring. Check with your dealer for more informa-
tion. RCL

Apple Disk Fixer

APPLE 1l

32K, DISK 13 OR 16 SECTOR

If you care enough to back up critical programs and files, Disk
Fixer"Mwill give additional peace of mind. This powerful utility
for experienced Apple users is a tool kit for manipulating, repair-
ing, and protecting all data on disk.

Use the high-speed full screen editor to examine and easily
change any portion of a disk, correct space usage within files,
and save money by locking out bad tracks on disks. Directories
are alphabetized, if you choose.

The display and search capabilities show where specific HEX
or ASCI| data Is located and you can modify any data including
binary files. DOS 3.2, D0S 3.3 & LANGUAGE SYSTEM DISK

Written by Jeffrey P. Garbers
©1980 The Image Producers, Inc., All RIghts Reserved

m 615 Academy Drive

= Northbrook, IL 60062
312/564-5060

CURETO
SOFTWARE
PROBLEMS

ONAL SOFTWARE

Medical, Dental & Legal Systems,
Accounting & Financial, Educational,
Word Processing, Office Management

Check your Local Dealer or Contact:

Charles Mann & Associaters
7594 San Remo Trail

Yucca Valley, Ca. 92284
(714) 365-9718

TRS-80 T1 99/4
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INTRODUCING
THE NEW IMPROVED

BUSINESS ENHANCEMENTS
COMPUSERVICE BUSINESS
SOFTWARE

FOR

COMMODORE

Micro Mini Computer World Inc. is an execlu- ~ A N ) B.E.C. VALUE ADDED
sive distributor for the BUSINESS SOFT- BENEFITS @ Total commit-
WARE developed .by Business Enhance- APP I |E ment to the development of excellent

ments Compuservice of Escondido,

forni business software for the
California, COMP' lI I IE COMMODORE and APPLE com-

If you are selling or using the puter systems.

COMMODORE BUSINESS MACH- SYS' I IEMS ® At reasonable rates Micro Mini
INES or the APPLE computer systems, Computer World Inc. will provide

then you should provide yourself and your software modifications to meet customer require
customers with the MOST COST EFFECTIVE and ments. (Call MMCWI for further information)
COMPREHENSIVE business software for a busi- e EXTENDED WARRANTY which entitles
ness computer system. users to any enhancements to accounting
CURRENT B.E.C. SOFTWARE software during the year of coverage.
@ General Ledger-Master File 1000 Accounts (Cost is $100 per year)
and Journal File 4400 Entries Dealers and Interested Parties may obtain a
® Accounts Receivable--Master File 1170 copy of the B.E.C. software documentation for
Accounts and Invoice File 1430 Entries $25. If after review you are not interested,
® Accounts Payable--Master File 1170 and send the documentation back, in re-saleable
Invoice File 1430 Entries condition, for a full refund or apply the
® Payroll--440 Employees $25 toward your first software purchase.

® Job Costing-1100 Items Per Disk

o Tnventory—1100 Ttems Pat Disk The NEW B.E..C. BUSINE}SS SOFTWARE

@ Mail List/Customer Information--1000 s special ROM chip for proper
Entries Per Disk Operation;

Above figures apply to CBM 2001 computer Suggested Retail Prices are:

system with 32K CPU and 2040 dual disk. 1. Rom chip $70 (required on any software

With the new CBM 8050 Megabyte disk the package)

volumes will be increased significantly. 2. Individual software package $150

B.E.C. SOFTWARE FEATURES: 3. All seven software packages $995 (save

@ Complete and total documentation $55)

® Step by step walk through on every pro- DEALER INQUIRIES ARE INVITED

gram operation, with examples

@ Each package is MENU driven and uses
dynamic load and overlay once the initial
menu is loaded. ; "

e Examples are provided for all reports and Tr:f:COMPUTER WORLD inc.
other printed forms. All forms are available )
from New England Business Services Inc. (NEBS).

. v by R
@ All input/output operations use random access 0‘%‘ a NG e’
. o 3
® Sorts are machine language sorts UNTRy sHOP
; interactive with the General 74 ROBINWOOD AVE. COLUMBUS, OHIO 43213
® Programs are in (614) 235-5813 (614) 235-6058

Ledger and update the GL automatically.
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Editor’s Note: Although Richard refers to the PET in this

overview, I recommend this article to all who’ve expressed in-

terest in machine language. RCL

Taking the
Plunge—
Machine
Language
Programming
for Beginners

Richard Mansfield

Philipsiourg, PA

If you have been using BASIC for a while now, you
can probably go in and out of STR$ and VAL and
there is no mystery to ON GOTO anymore. In fact,
the only strange BASIC statements at this point are
USR, SYS, and PEEK and POKE. They are
gateways into Machine Language and that is still an
unknown area. Take heart. It is said that people who
first learned programming using Machine Language
(M.L.) can find BASIC confusing.

In this article I will discuss aspects of M.L. pro-
gramming which were unclear or difficult for me
when I went on to learn M.L. after a fairly complete
grasp of BASIC. I had seen ‘‘assembler listings’’ in
magazines with their usual warning that the numbers
must be entered exactly or the program could not
work. And the numbers themselves were in HEX—7
and 10 was 0A! It seemed difficult. It really isn’t
that hard (but try to explain to a non-computerist
that BASIC isn’t that hard).

The first thing to do is to get a good book on
6502 (our computers’ CPU chip) programming.
There are five or so, but among the best are ““Pro-
gramming the 6502°° by R. Zaks (Sybex) and 6502
Assembly Language Programming’’ by Lance Leventhal
(Osborne). You can ignore such information as
signed binary, floating point, octal, hardware and
input-output chapters. What you want to learn is the

meaning of hexadecimal and binary — two new ways
to express numbers.

‘“Machine Language’’ means that you are enter-
ing statements in exactly the way that your 6502 pro-
cessor will see them. By contrast, a BASIC statement
such as LOAD represents hundreds of M.L.
statements which have already been programmed by
somebody at Microsoft and frozen into ROM chips
inside the computer. When the computer (always
scanning and waiting for carriage returns) finds that
you have typed LOAD, it has a list of addresses and
chooses the one associated with LOAD and jumps
(JMP it’s called) to the address in ROM where the
proper sequence of M.L. operations is set dowrn.
This sequence is like a subroutine. And BASIC-itself
is nothing more than a huge web of thousands of
M.L. subroutines. In the PET, for example, if you
want to jump to the subroutine that sends the
number in the 6502’s “‘accumulator’’ (defined below)
to your screen, you type SYS 65490 and the com-
puter is thrown into its M.L. mode and told to start
doing the task which begins at the 65490th memory
cell in it’s brain. That is near the top. There are
maps of the computer’s memory cells.

A Simple Map of the PET’s Brain

0 to 1023—RAM (you can change it’s contents), but
used by BASIC to store addresses (called pointers),
temporary data (such as what you type in from the
keyboard, called input buffer), temporary data of its
own in a stack, and all manner of reminders to itself
about whether or not the tape recorder is on, etc.,
(called flags). So, if you tamper with these memory
cells, you might confuse the computer enough to
send it into an endless loop within itself and you
cannot communicate with it again until you turn off
the power and force it to reset (get itself together).

1024 to 32767—your RAM to use for BASIC
programs, or M.L. programs which you put
together. Unlike ROM, these cells can each contain
any number from 0 to 255. ROM is frozen with its
various numbers carved in forever. All PETSs start
their RAM here, but if you have 8k then you can
only use RAM up 8000 cells from 1024.

32768 to 33791—the cells of your screen (40

column screens).

36864 to 45055—space for you to add new

ROM chips such as Toolkit.

45056 to 65535—BASIC itself, along with the

computer’s instructions about interrupting itself

(if you should press STOP, for example), how to

run the T.V. (CRT or monitor), how to talk

to the peripherals (I/O), and other housekeeping

chores (called the operating system).

Far more detailed maps are available to tell you
exactly where things happen inside. See back issues
of COMPUTE! for Jim Butterfield’s exhaustive
maps for PET (issues #1, #6), APPLE (issue #2), and
others (issue #2).
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QUALITY DISK SOFTWARE

BACKED BY ON-GOING APPLICATIONS SUPPORT
from SPECTRUM SOFTWARE

APPLE Il ®

HOME FINANCE PAK |: Entire Series $49.95 ® @
CHECK REGISTER AND BUDGET: This comprehensive CHECKING ACCOUNT
MANAGEMENT SYSTEM not only keeps complete records, it also gives you
the analysis and control tools you need to actively manage your account.
The system provides routines for BUDGETING INCOME AND EXPENSE.
AUTOMATIC CHECK SEARCH. and BANK STATEMENT RECONCILING. CRT or
printer reports are produced for ACTUAL EXPENSE vs BUDGET. CHECK
SEARCH DISPLAY RECONCILIATION REPORT and CHECK REGISTER DISPLAY
by month. Check entry is prompted by user-defined menus of standard
purposes and recipient codes, speeding data entry and reducing disk
storage and retrieval time. Six fields of data are stored for each check:
amount. check no.. date. purpose. recipient and TAX DEDUCTIBLE
REMINDER, CHECK SEARCH routines allow searching on any of these data
fields. Routines are also provided for CHECK SORT by date and check no..
DATA EDITING and Report Formats. Up to 100 checks/mo. storage
.............................................. §39.95

SAVINGS: Account management system for up to 20 separate Savings
accounts. Organizes, files and displays deposits, withdrawals and
interest earned for each account. Complete records shown via CRT or
BEITTIET esions moeisssusmarsmerauets is s mlreiaete s o0 SETSaNS oSS $14.95

CREDIT CARD: Get Control of your credit cards with this program

Organizes. stores and displays purchases, payments and service charges
for up to 20 separate cards. Use for credit cards or bank loans. CRT or
PTIDLET FBRONES & s aii s o as o9 os b om simim o ois mie mie o amig s $14.95

UNIVERSAL COMPUTING MACHINE: $49.95 ®
A user programmable computing system structured around a 50 row x 50
columntable. User defines row and column names and equations forming a
unique computing machine, Table elements can be multiplied, divided.
subtracted or added to any other element. User can define repeated
functions common to row or column greatly simplifying table setup
Hundreds of unique computing machines can be defined. used and stored,
and recalled. with or without old data, for later use. Excellent for sales
forecasts, engineering design analysis, budgets. inventory lists, income
statements, production planning. project cost estimates-in short for any
planning. analysis or reporting problem that can by solved with a table.
Unique curser commands allow you to move to any element, change its
value and immediately see the effect on other table values. Entire table can
be printed by machine pages (user-defined 3-5 columns) on a 40 column
printer.

COLOR CALENDAR: $29.95 ®

Got a busy calendar? Organize it with Color Calendar. Whether it's
birthdays, appointments. business meetings or a regular office schedule.
this program is the perfect way to schedule your activities

The calendar display is a beautiful HI-RES color graphics calendar of the
selected month with each scheduled day highlighted in color. Using the
daily schedule. you can review any day of the month and schedule an event
or aclivity in any one of 20 time slots from 8:00 A.M. to 5:30 P.M. Your
description can be up to 20 characters long. The system will also print out
hard copies on your minimum 40-column printer.

BUSINESS SOFTWARE: Entire Series $159.95® @
MICROACCOUNTANT: The ideal accounting system for small businesses
Based on classic T-accounts and double-entry booking. this efficient
program provides a ledger journal for recording posting and reviewing up
to 1,000 transactions per month to any one of 300 accounts. The program
produces CRT and printer reports covering:

Transaction Journal Balance Sheet

Accounts Ledgers Income and Expense Statement

Includes a short primer on Financial Accounting. Requires 48K Ram
.............................................. $49.95

UNIVERSAL BUSINESS MACHINE: This program is designed to SIMPLIFY
and SAVE TIME for the serious businessman who must periodically
Analyze. Plan and Estimate. The program was created using our Universal
Computing Machine anditis programmed to provide the following planning
and forecasting tools,

CASH FLOW ANALYSIS
PROFORMA PROFIT & L0SS
PROFORMA BALANCE SHEET JOB COST ESTIMATOR
REAL ESTATE INVESTMENT INVENTORY ANALYSIS

Price. includimg a copy of the Universal Computing Machine .

SALES FORECASTER
SOURCE AND USE OF FUNDS

... 589.95

TRS*80 @

BUSINESS CHECK REGISTER AND BUDGET: Our Check Register and Budget
programs expanded to include up to 50 budgetable items and up ta 400
checks per month. Includes bank statement reconciling and automatic
checkisearch (4BK) "o oo ool st s n s TR G $49.95

ELECTRONICS SERIES: Entire Series $259.95

LOGIC SIMULATOR: SAVE TIME AND MONEY. Simulate your digital logic
circuits before you build them. CMOS, TTL, or whatever, if it's digital logic,
this program can handle it. The program is an interactive, menu driven,
full-fledged logic simulator capable of simulating the bit-time response of a
logic network to user-specified input patterns. It will handle up to 1000
gates, including NANDS, NORS. INVERTERS. FLIP-FLOPS. SHIFT REGISTERS.
COUNTERS and user-defined MACROS. UP to 40 user-defined random. or
binary input patterns. Simulation results displayed on CRT or printer
Accepts network descriptions from keyboard or from LOGIC DESIGNER for

SIMUlation: foams o s ch ieani s e e e s $159.95 @@

LOGIC DESIGNER: Interactive HI-RES Graphics program for designing digital
logic system. A menu driven series of keyboard commands allow you to
draw directly on the screen up to 15 different gate types, including 10 gate
shape patterns supplied with the program and 5 reserved for user
specification. Standard patterns supplied are NAND. NOR. INVERTER, EX-
OR. T-FLOP. JK-FLOP. D-FLOP. RS-FLOP. 4 BIT COUNTER and N-BIT SHIFT
REGISTER. User interconnects gates just as you would normally draw using
line graphics commands. Network descriptions for LOGIC SIMULATOR
generated simultaneously with the CRT diagram being drawn. §159.95

MANUAL AND DEMO DISK: Instruction Manual and demo disk illustrating
capabilities of DOt ProgramS- . s sve. ez siesirsisrasoars woe 5o vor s $29.95

MATHEMATICS SERIES: Entire Series $48.95 ®
STATISTICAL ANALYSIS I: This menu driven program performs LINEAR
REGRESSION analysis. determines the mean. standard deviation and plots
the frequency distribution of user-supplied data sets. Printer, Disk, 1/0
routines $19.95

NUMERICAL ANALYSIS: HI-RES 2-Dimensional plot of any function
Automatic scaling. At your aption, the program will plot the function, plot
the INTEGRAL, plot the DERIVATIVE. determine the ROOTS. MAXIMA,
MINIMAL INTEGRALVALUE ¢ & vuviaidalos v oo diel ol o shaierstits $19.95

MATRIX: A general purpose. menu driven program for determining the
INVERSE and DETERMINANT of any matrix, as well as the SOLUTION to any
set of SIMULTANEQUS LINEAR EQUATIONS. ............... $19.95

3-D SURFACE PLOTTER: Explore the ELEGANCE and BEAUTY of MATHE-
MATICS by creating HI-RES PLOTS of 3-dimensional surfaces from any
3-variable equation. Disk save and recall routines for plots. Menu drivento
vary surface parameters. Hidden line or transparent plotting ... $19.95

ACTION ADVENTURE GAMES:  Entire Series $29.95 ®
RED BARON: Can you outfly the RED BARON? This fast action game
simulates a machine-gun DOGFIGHT between your WORLD WAR | BI-PLANE
and the baron's. You can LOOP, DIVE, BANK or CLIMB-and so can the
BARON: I HERES Oraphics. s s st e et oo sttty §14.95

BATTLE OF MIDWAY: You are in command of the U.S.S. HORNETS' DIVE-
BOMBER squadron. Your targets are the Aircraft carriers, Akagi. Soryu and
Kaga. You must fly your way through ZEROS and AA FIRE to make your
DIVE-BOMB run. In HI-RES graphics . ............c0uun... $14.95

FREE CATALOG-AIl programs are supplied on disk and run on Apple Il
w/Disk & Applesoft ROM Card & TRS-80 Level Il and require 32K RAM unless
otherwise noted. Detailed instructions included. Orders shipped within 5
days. Card users include card number. Add $1.50 postage and handling
with each order. California residents add 6'2% sales tax. Foreign orders add
$5.00 postage and handling.

SPECTRUM SOFTWARE
142 Carlow, P.O. Box 2084
Sunnyvale, CA 94087

FOR PHONE ORDERS: (408) 738-4357 mmmmmm
DEALER INQUIRIES INVITED. R “
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The Monitor and the Three Kinds of Numbers
It is important in learning M.L. programming to
grasp a distinction between the three ways that the
computer could see any number. Depending on the
context, it will think that a given number is either a
datum, an address, or instruction (a task it should
perform, such as fetching something). To illustrate
this distinction, we can construct a simple, but very
common, M.L. routine using the PET M.L. Moni-
tor. (If you have another computer, the addresses
where you locate this experiment and the address of
your screen RAM might differ, but all our
6502-based machines use the same M.L. instruction
set). To enter the monitor, we must SYS to any ad-
dress in the PET which contains a zero. There is
always a zero at address 1024 so we can type SYS
1024 and the PET will display the ‘‘registers’’ and
the cursor will land beside a dot, indicating that the
monitor is available for our commands.

Let’s ignore the register, and simply notice that
the fourth number listed is under an “‘ac’’ which
means that, at this time, the ‘‘accumulator’’ in the
6502 chip contains this number. For a long time, I
wondered which addresses in the PET contained the
accumnulator, the x register and the y register. They
are actually unique and not part of the RAM or
ROM memory as such. These registers are stopping
places for data as it streams from one place to
another, from one actual memory cell to another.
But on to the experiment.

We will put the letter ““A’ on the screen.
Following the dot, type:

.m 0360 370 (this asks for the numbers between

these hex addresses)

Then, when the numbers appear, type in these new
numbers right over the ones on the screen:

.0360 A9 41 8D 00 80 00 (we have written a
complete action for PET with this, so hit the return
key to let the monitor enter these new hex numbers
in place of the old ones). If your monitor types a
“?’’ then you have made an error where the ““?”’
appears on the line. Try again.

What have we got here? When the PET is told
to start with the instruction A9 it will load the next
number in our sequence into the accumulator. That
will be the 41. Then it looks at the 8D which tells it
that the following two numbers (00 80) are the ad-
dress to store what is in the accumulator so it puts
the 41 at address 8000 (which is hex for the first cell
on the screen — and an ‘‘A’’ will appear there. How
did 00 80 get changed into 80007 You just have to
get used to it. An address is read into the computer
LSB (least significant byte) first, followed by the
MSB (most significant byte).

The last number we entered was the 00. This is
hex for 0, and it is called a ‘‘break’’ which was the
way we got into the monitor with our SYS 1024. In
this case, when finshed printing our “‘A”’, it will
come upon our break instruction. Now type: .g 0360

(which means go to 3060 and do what it says there).
The ““A” will appear and the monitor will come
back on showing its registers. Notice what is in the
““ac’’. You can print any other letter by increasing
the value where the 41 is. To return to the BASIC
mode, type an “‘x’’.

This example, so simple, is just how the com-
plex tasks are performed by the computer — one
thing at a time (but fast). Organize enough of these
segments and you have BASIC, or FORTRAN, or
any other ‘‘higher’’ language. Look at the two 00’s
we used. They represent two different types of
numbers which are context-defined in the computer.
Since the first 00 followed an instruction (8D) which
said put the ““A’’ here, the computer knew that this
00 was the less important part of an address and the
next number it found would be the MSB of that
same address. Having finished that job, it asks, what
next? The next number can never be an address or a
datum. It must be an instruction to the computer, so
the 00 in this position is the instruction ‘‘break.”” A
number can only be either a datum, an address, or
an instruction. Of these three possibilities, the com-
puter knows how to interpret a number by the ‘‘syn-
tax’’ (the relative position to other numbers in the
sequence). This is exactly how we know what some-
one means when they say ““TOO TOO" on the
phone, as in “‘My little girl is two today.”

So, our ‘41’ can translate three ways: datum
— the actual number (or what that number means in
a code, ““A”" in the ASCII standard translation
system); 2. address — the 41st (65th in decimal) ad-
dress cell in the computer; 3. instruction — please
exclusive — or the number located in the cell pointed
to by the address in the first 256 bytes as offset by
the x register. (Before you are alarmed, there is very
little chance that you will ever use this particular in-
struction with this addressing mode in your entire life.)

M.L. or Assembly Language
What we have just done is the most elemental level
of coding next to flipping switches for each bit in
each byte. We have entered our code a byte at a
time using hex humbers. But this is slow. And, since
numbers are so abstract, they are hard to remember.
The term ‘‘mnemonic’’ means ‘‘memory helper”
and this is the next step up. Simple toggle switch or
hex programming is usually called ‘‘machine level”
or “‘machine language’’ programming. If you use a
three-letter mnemonic instead of A9 to help you
remember that this loads the accumulator, things will
be easier. LDA means load the “‘ac’’, BRK stands
for break, and STA means store ‘‘ac’’, and so forth.
There are 55 mnemonics, one for each task that our
6502 can perform. However, some of them are so
rarely used that you can easily copy down the main
ones and learn the strange ones later if you want.
Most everything can be done with about 20 of them.
Of course, the computer will not understand

¢
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SPECIAL.:

SSETTE

The PET RABBIT contains high-speed cassette routines,
auto-repeat key feature, memory test, decimal to hex, hex
to decimal, and other features. Coexists with the BASIC
PROGRAMMERS TOOLKIT. Works with 3.0 ROMS
(New) and new style cassette deck.

Cassette versions configured for $1800, $3000, $3800,
$7000, and $7800. (3.0 ROMS only)
Cassette and manual — $29.95

ROM version configured to plug into P.C. board at SA000.
(Specify 3.0 or 4.0 ROMS)
ROM and manual — $49.95

FREE ROM RABBIT with purchase of 8K PET and tape
deck.
SPECIAL - ROM RABBIT and cassette deck —only $134.95

MACRO ASSEMBLER

AND Y
TEXT EDITOR «°

Macro and conditional assembly, string search and replace,
10 char./label, AUTO line numbering. MOVE, COPY,
DELETE, NUMBER, and much more 20+ commands, and
20+ pseudo ops.

PET cassette version (ASSM/TED) — $49.95.

(Specify 2.0, 3.0, or 4.0 ROMS.)

PET disk version (MAE) — $169.95

(Specify 3.0, 4.0, or 8032)

ATARI cassette version with machine language monitor -
$53.95

FREE ASSM/TED and ROM RABBIT with purchase of
32K PET and cassette deck.

FREE MAE with purchase of 32K PET and disk drive.

o

Additional 10% off on all CBM hardware

[“25%™ PET RABBIT cacit EFIS s o

COMMODORE DEALER

EHS offers a number of software products for PET, ATARI,
APPLE, and other 6502 computers. Now we sell CBM
hardware. If you’re in the market for PET products, be
sure to look for our FREE software offers. Note: Be sure
and deduct 10%.

CBM PRODUCT DESCRIPTION PRICE

4001-8KN 8K RAM-Graphics Keyboard $ 795.00
4001-32KN 32K RAM-Graphics Keyboard  $1295.00
8032 32K RAM 80 Col.-4.0 O/S $1795.00
2022 Tractor Feed Printer $ 795.00
4040 Dual Floppy-343K-DOS 2.1 $1295.00
8050 Dual Floppy-974K-D0OS 2.0 $1695.00
C2N Cassette  External Cassette Drive $ 95.00
CBM to IEEE  CBM to 1st IEEE Peripheral $ 39.95
|IEEE to IEEE CBM to 2nd |EEE Peripheral $ 49.95
8010 |IEEE 300 Baud Modem $ 395.00
2.0DO0OS DOS Upgrade for 2040 $ 80.00
400/8 0/S Upgrade for 40 Column $ 110.00

VIC Computer New Commodore $ Call or Write

EDUCATIONAL DISCOUNTS
BUY 2 — GET 1 FREE

TRAP 65

TRAP 65 prevents the 6502 from execultingunimplemented
instructions, Have you ever had your system to crash on a
bad upcode? This is a real machine language debugging tool
and time saver. Also useful for teaching trap vectoring and
extension of instruction set in schools. 3% X 4% printed
circuit board which plugs into 6502 socket of any PET,
APPLE, SYM. Only $149.95.

TINY-C FOR PET

An adaptation of the TINY-C interpreter sold by Tiny-C
Assoc. Useful for learning a modern structured programming
language. Diskette — $50.00. Owners manual — $50.00

FREE MAE and TINY-C with purchase of 32K PET, disk
drive, and printer.

COMPILERS

Graphics Drawing Compiler for PET and SYM. Works with
Macro ASSM/TED. The GDC is composed of a number of
macros which emulate a high-level graphics drawing language.
In addition to the macros, GDC provides some very useful
enhancements to the ASSM/TED. Manual and Cassette —
$29.95.

Music and Sound Composer for PET. Works with Macro
ASSM/ TED. The MSC is composed of a number of macros
which emulate a high-level computer music language. In
addition to the macros, MSC provides some very useful
enhancements to the ASSM/TED. Manual and Cassette —

ATARI M.L. MONITOR

Load and save binary data on cassette. Display and change
6502 registers. Will coexist with BASIC. Monitor uses the
screen editing capabilities of the ATARI to allow easy use.
Cassette and manual — $9.95 (specify memory size).

ATARI MEMORY TEST

When you purchase a new ATARI or add on new RAM
modules, you need to be sure that the memory is working
properly. (Remember, you only have a short guarantee on
your memory!) Cassette and manual — $6.95.

$29.95.
I/0 KIT

PET 1/O Experimenters Kit. Allows easy access to |[EEE or
user port for the construction of external circuits. Kit —
$39.95.

APPLE PRODUCTS

Macro ASSM/TED — includes manual, on cassette —
$49.95, on disk — $55.95

Apple MAE — similar to PET MAE. A powerful assembly
development system on diskette for 48K APPLE Il or plus.
(Requires license agreement) — $169.95.

PIG PEN — 100% M.L. word processor for use with Apple
ASSM/TED. Fast text formatting, vertical and horizontal
margins, right and left justification, centering, titles, foots,
shapes, etc. Manual and source included, on cassette —
$40.00, on diskette — $45.00

Apple Mail List System. Provides sorting on zip code or
last name. Approximately 1000 names/diskette. Manual
and Diskette — $34.95.

ORDERING TERMS
Send check or money order in U.S. dollars. Add 2% for
postage for CBM orders. Overseas software orders add
$5.00. All software mailed free in USA and Canada.

Purchase orders acceptable.

EASTERN HOUSE SOFTWARE

3239 Linda Drive, Winston-Salem, N.C. 27106
Ph. Orders — 9-4 EST (919) 924-2889
After 4 pm 748-8846
Send SASEfor free catalog
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LDA. It only reads numbers, so you will use a pro-
gram which lets you enter the LDA, but pokes A9
(actually it hands the PET a decimal number and
BASIC takes it down to the binary level for you.)
The program which gives BASIC a translation of
your LDA is called an assembler, hence assembly
language or assembly programming. The terms
M.L. and assembly language are used inter-
changeably, though, and both refer to an entry of
code in the same way that the computer will later
follow it, byte by byte.

Using the M.L. Routines from BASIC

In many cases, you can use a routine in the BASIC
code by finding its starting address with a map and
then examining it with a disassembler (a program
which looks at the raw numbers and translates them
back into mnemonics). Then you can just JMP
(jump) or JSR (jump to subroutine) from your M.L.
program directly into BASIC’s M.L. code.

If you are programming in BASIC itself, life is
simple, but execution of your program can be too
slow. To use our example, if you wanted to print an
“A’”” from BASIC you would type! PRINT “HA"
and the computer would put a 41 into the ac-
cumulator and jump to 65490 where an all-purpose
routine for outputting a byte is located in the BASIC
ROM. You could also do this with an M.L. routine
by typing: 0360 A9 41 20 D2 FF 00 (The 20 is JSR
and the FFD2 is hex for 65490).

But this, too, is slow. After landing in the
BASIC ROMs, the first thing that PET does is a
jump to another address where it determines that you
mean to send the ‘“A’’ to the screen and not to the
tape or a printer. Then it flys down to a “‘vector’’ at
address 00BO which is rather like a corner shot in
pool — when it gets here it just picks up another ad-
dress and goes back up into ROM memory pretty
close to where it jumped from. And so on. Since
BASIC must do all kinds of jobs, it is more general
than any routine you program in M.L. yourself. It
has to check many parameters before acting to send
your ‘A’ to the screen. So, often, you will want to
save time and code in M.L. yourself. Using routines
from the BASIC ROM also requires that you know
what these routines expect as preconditions. That
output routine will print whatever is in the ac-
cumulator, so you must have loaded it already with
the character wanted.

To give another example, you can print a large
decimal number to the screen (as in scorekeeping
during a game) by a JSR to CF83 (in BASIC 4.0),
but you must already have placed the LSB of that
number in the X register and the MSB in the ac-
cumulator. If you want to experiment with this, go
into the monitor and when the registers show on the
screen, type over the number in the ‘‘ac’’ and the
number in the “‘xr’’ with the MSB & LSB of the
number you want to have printed. Typing return

will change these registers. Then: .0360 20 83 CF 00
.g 0360

What you are doing here is entering BASIC
where it prints line numbers on the screen during a
LIST, but you are going in and out of that particular
area without using any other aspect of that code.
Trying to set up this sort of printout would be un-
necessary and time-consuming if you tried to do it
yourself. So, in this case, we are happy to ‘‘borrow’’

some already programmed M.L. routines from the
BASIC ROM.

M.L. or BASIC—Which Is best?

Often, BASIC is best. It is easier to program and
easier to debug (fix errors). Whole tasks can be left
to the computer which you would have to carefully
program in M.L. code. And BASIC uses a language
which is crypto-English. At least for the beginner,
PEEK is easier to relate to than LDA.

M.L. code, when you RUN a program, will
often enter never-never-land — an endless loop
which you cannot get out of without turning off the
computer and destroying the program. There are
“‘warm’’ resets which you can add to the PET which
will exit such a loop and leave your program intact.
One helpful technique is to fill the memory area that
you are coding with zeros before you start. Then, if
something goes awry, you might land on a zero
which, as a BRK instruction, will safely send the

P
C
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PROGRESSIVE COMPUTER SOFTWARE, INC.

405 Corbin Rd., York, Pa. 17403
(717)845-4954

Invites You To

STEP INTO THE WORLD
OF MACHINE LANGUAGE
PROGRAMMING

with

TEMA 2

The most powerful machine language debugging
tool ever developed for the APPLE 11. Debug
machine language as easily as BASIC.

® Flexible instruction set

* Command input syntax editor

* Totally invisible to the user program

* Complete, in-depth documentation

* Unique, PCS standard, self-paced

® Trainer program

* For 3.2 or 3.3 DOS

We specialize in systems and application hardware

for HDE and APPLE products.
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INEECO announces the MIPLOT Plotter from WATANABE

MIPLOT WX4671

L@u(nsgﬁi o Name ‘ Function
: D DRAW Draw a straight C point specified by absolute :eg:l-nalus
3 1 1 RELATIVE DRAW raw @ strai nuu‘!isoie_;ﬂd by relative coordinates
é M [ move . oint specified by absolute coordinates
g : R | RELATIVE MOVE 1 Move witn pen up to the point specified by relative coordinates
S | L [ LINETYPE | Specity solid or broken line &5
il B [ LINESCALE | Specify the pitch of a broken line (0.1 — 12.7mm)
il x ["axis | Draw X or ¥ coardinate axis.
M HOME | "Return 10 the origin with the pen up.
=3 S | ALPHASCALE | Specity cnaracter size (1 to 16 times basic 0.7mm x 0.4mm)
g H Q | ALPHA ROTATE | Specify character orientation. (Four directions)
S5E[ P [PAINT | Draw ASCIl code characters.
o8 l N -! MARK I Draw mark centered on the pen ous;Es [Six kinds)
*Includes interface to CBM, Atari®, Apple, or
rig iy o TRS=80*". Please specify.
® 26 cm X 36 cm Plotting area
* .1 mm Addressing Resolution Please CALL or WRITE for
e Full ASCII in any of 15 different specifications and information.
character sizes # Atari is a registered trademark

e Uses standard felt tip pens **TRS#80 is a registered trademark of Tandy Corp.

ORIGINAL 8K PET 2001* OWNERS TAKE NOTE!

The following peripherals and accessories are IN STOCK AT NEECO:

1. AXIOM PRINTER e Complete PET graphics
o= e Plug compatible

e Electrostatic paper s299.00

e 40 or 80 columns

e Plug compatible
INTERNAL MEMORY *® Dynamic low heat memory 16K - $299.00

EXPANSION UNIT e Proven reliability 24K -$379.00
e No adaptor needed

e Complete PET graphics

BERTITICS Y <43 e Separate keypad

FERE VYR ¢ H s

ARBESARS g e e Plug compatible $99'95
Er e With cover

“8K-2001 with original keyboard and built-in cassette

N EECO NEW ENGLAND ELECTRONICS CO., INC. (61 7) 449 _1 760

“NEW ENGLAND's Largest
679 HIGHLAND AVE. MASTERCHARGE OR VISA ACCEPTED

Computer Showroom” TELEX NUMBER 951021, NEECO
MON-FRI. 9:00-5:30. E.S.T.

NEEDHAM, MA 02194
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Computer
Communica-
fions
Experiments

Marvin L De JOR%

Department of Mathematics-Physics
The School of the Ozarks

Pt. Lookout, MO

l. Introduction

This article describes a RS-232C interface circuit for
serial input/output that can be used with any com-
puter peripheral that uses such an interface. In this
instance, the peripheral is a modem (NOVATION
CAT) that can be used to transmit and receive data
over telephone lines. Many modems require a RS-
232C interface, hence the need for the circuit which
in turn uses a 6551 ACIA (Asynchronous Com-
munication Interface Adapter). The purpose of
publishing this work is to find one or more persons
who would be willing to experiment with computer
communications over telephone lines. The article also
describes some very simple software that can be used
with a modem to transmit and receive messages over
telephone lines. Later, more sophisticated load and
dump routines can be written to transfer large
amounts of data and/or programs from one user to
another.

A true confession is that I am a beginner in the
area of computer communications, and I would like
to try some simple experiments before I fork-up a big
subscription fee to one of the networks, only to find
that my equipment or my understanding is inade-
quate. If you can obtain the necessary equipment
and if you are in roughly the same position, write me
a letter when you have said equipment operating and
we will try to arrange a time to try our hardware and
software on a telephone link. I might add that the
software and hardware described here have not been
tested, except in the ‘““TEST’’ mode on my modem,
in which case everything worked properly. I am
aware that my routines are simple and slow, and I
would welcome suggestions for improvement.

Il. Circuits And Things

I sometimes wonder if there are any hardware en-
thusiasts like myself out there. You might let your
editor/publisher know of your interests. My hardware
fan club seems to be the null set, judging from the
amount of mail I get. But here is another circuit
even if no one ever builds it. You can always buy an

RS-232C interface anyway. The circuit is shown in
Figure 1. It consists of three integrated circuits, a
6551 ACIA, a MC1489 RS-232 line receiver, and a
MC1483 RS-232 line driver. The latter two circuits
change the RS-232 signal levels to TTL levels, and
TTL level signals to RS-232 signal levels, respec-
tively. The 6551 ACIA operates at TTL levels (5
volts is logic one, zero volts is logic zero), while the
modem operates at RS-232C signal levels (see
Michael E. Day’s RS232 Communications in COM-
PUTE!, September/October 1980, page 26). The
power connections for the MC1488 and 1489 devices
are given in Table 1.

Table 1. Power Connections for the RS-232 line driver
and line receiver.

MC1488 Pin1 = -12V Pin 14 = +12V Pin7 = GND
MC1489 Pin 14 = +5V Pin7 = GND

The connections to the left of the 6551 ACIA are
made to the user’s microcomputer system. Most of
the signals are standard 6502 system bus signals, and
require no explanation. Thus, address lines A® and
Al are used to address the four registers of the 6551,
and are connected to the register-select pins RS0 and
RS1. (You will probably want to obtain a specifica-
tion sheet from either Rockwell or Synertek when
you get your 6551; in fact, I advise you not to build
the circuit without a spec sheet.) The data bus con-
nections are shown in Figure 1, as well as several of
the 6502 control lines (R/W, 0,, RES, TRQ). A
1.8432 MHz crystal is also required. Still referring to
the connections on the left-hand side of the 6551 in
Figure 1, we are left with pins CS@ and CS1, the
chip selects.
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Figure 1. Circuit for the 6502-to-RS-232C-to-Modem interface.



DYNACOMP

Quality software for*

ATARI TRS-80 (Level ID)*
PET NORTH STAR
APPLE II Plus CP/M 8" Disk

GAMES, SIMULATIONS, EDUCATION and
MISCELLANEOUS

BRIDGE 2.0 (Available for all computers) rice: $17.95 Casselle/$21.95 Diskette
An all.inclusive version of this most popular of card games. This program both BIDS and PLAYS cither contract or cuplicate bridge.
Depending on the cantract, your computer opponents will either play the offense OR defense. If you bid 100 high, the computer will
double your conract! BRIDGE 2.0 provides challenging entertainment for advanced players and is an excelleat learning tool for the
beidge novice

HEARTS 1.5 (Available for all computers) Price: $14.95 Cassette/$18.95 Diskette
ing computer version of this popular card ‘oriented game in which the purpose it not 1o
any bearts of the queen of spades. Play 3gainst (w0 computer Opponents who are armed with hard-to-beat playing srategies

STUD POK!’R IATARI only) Price: $11.95 Casselte/S15.95 Diskette

T clasic gambler's card game. The computer deals the cadh 0oe at & time and you (and the computer) bet 08 what you see. The
sometimes bluffs! Also included s a five card draw poker betting prac
tice program. This package will run on & 16K ATARI. Color, graphics, sound

POKER PARTY (Available for all computers) Price: $17.95 Cassette/521.95 Diskette
POKER PARTY s a draw poker simulation based on the book, POKER, by Orwald Jacoby. This is the most comprebensive version
available for microcomputers. The party consists of yourself and six other (computer) players. Each of these players (you will get 1o
know them) has a different personality in the form of a varying propensity to blaff or fold under pressure. Practice with POKER PAR
TY before going 10 that expensive game tonight! Apple Cassette and diskette versions require a 12 K (or larger) Apple 11

YALDE
A uimulation of supertas
ment radar map and employs physical models of sh
fic. Any standard terminal may be used for display

(Available for all computers) Price: $14.95 Cassetie/$18.95 Disketie
on in the Prince William Sound and Valder Narrows. The program uses an extensive 256X236 ele-
response and tidal patierns. Chart your own course thioug ship and iceberg traf.

FLIGHT SIMULATOR (Available for 2ll computers) Price: $17.95 Cassette/S21.95 Diskette
A realistic and extensive mathematical simulation of take-off, flight and landing. The program utilizes aerodynamic equations and the
chatacteristics of a real aitfoil. You can practice instrument approaches and navigation using fadials and compass headings. The more
advanced flyer can also perform loops, half-rolls and similar aerobatic maneivers

CRIBBAGE 2.0 (TRS-80 only) Price: $14.95 Cassetie/$18.95 Disketle
This is & well-eslgned and nicely executed two-handed version of the classic card game, cribbage. It is an excellert program for the crib-
bage player in search of & worthy Dpponent as well as the beginner wishing to learn the game, in particular the soring and jargon. The
standard cribbuge score board is continually shown &t the top of the display (utilizing the TRS-80's graphics capabilities), with the cardy
shown underneath. The computer automatically scores and alio announces the points waing the traditional phrases.

LHH;.H MASTER (North Star and TRS-80 only) Price: $19.95 Cassetie/$23.95 Disketle
complete 4ad very powerfal program provides five levehs of play. It inchuses casting, €n pissaat captares 2ad the promation of
pawns. Additionally, the board may be preset before the start of play, permitting the “Dooi” plars

1308 spred, the program i writlen in asscmbly language (by SOFTWARE SPECIALISTS of Califorma). Full graphics are employed in
he TRS 80 vervion, and two widihs of alphanumeric display are provided 1o accommodate North Star users

Price: § 9.95 Cassette/$13.95 Diskette

1. Fot example, the Klingons now thoot at the Eaterprise without
v The Klingons alio atiach with both Beavy cruisers and move when
hectic when the Enterprise is brsieged by thrre heavy cruisers and o statbase 5.0.5. s feceived! The Klingons g

able for all computers)

\TARTRIKJ.Z(Av

SPACE TILT (Apple only) Price: $10.95 Cassette/S14.95 Diskette
Use the game paddles 1o 1t the plane of the TV screen 1o “roll’* a ball into a hele in the screen. Sound simple? Not when the hole gets
smaller and smaller! A built-in timer allows you 10 measure your skill against others in this habit-forming action game.

GAMES PACK I (Available for all computers) Price: $9.95 Casselie/$13.95 Disketie
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 for ease in loading. They are individually accessed by a convenient
menu

GAMES PACK 11 (Available for all computers) Price: §9.95 Cassette/$13.95 Diskette
GAMES PACK 11 includes the games CRAZY EIGHTS, JOTTO, ACEY-DUCEY, LIFE, WUMPUS and others. As with GAMES
PACK 1, all the gamen are loaded as one program and are called from & menx.

Why pay $7.91 or more per program when you can buy & DYNACOMP collection for just $9.93%

NOMINOES JIGSAW (TRS-80 only) Price: §16.95 Cassette/520.95 Diskette
NOMINOES JIGSAW is an intrigeing and sophisticated graphical puzzie. The jigsaw consists of a § by 9 board parially filled with ran.
domly chosen shapes (nominoes), of which there are 60 types. By knowing that the shapes must be legally connected, and by guessi
the shape at cach location, all the nominoes may be eventually deducrd. Scoring i based on the number of pucsses required and the &
ficulty of the board set-up.

MOVING MAZE (Apple only) Price: $10.95 Cassette/$14.95 Diskette
MOVING MAZE employs the games paddies 13 ditect a puck from one 1ide of & maze 10 the other. However, the maze is dynamically
{and tandomiy) built and is continually being modified. The objective if 10 creas the mase without touching for being hit by) a wall
Scoring i by 40 clapsed time indicator, and three leveh of play are provided

BLACK HOLE (Apple only) Price: $14.95 Cassette/518.95 Disketie
This bv an exciting graphical simulation of the problems involved in closely obsery, hole with & space probe. The object is to
enter and maintain, fof a prescribed time, an orbit close (o a small black hole. This is 1o be achieved without coming so pear the anomaly
1hat the tidal siress destroys the probe. Control of the craft is realistically simulated using side jets for rotation and main thrusters for
acceleration, This program employs Hi-Res graphics and is educational as well as challenging.

TFA(JII‘R SPET I {Available for all computers) Price: § 9.95 Cassette/513.95 Diskette
i the first of DYNACOMP'S educational packages. Primarily infended for pre-school 1o grade ), TEACHER'S PET provides the
young student with counting practice, etter.word recognition and three levels of math skill exercises

LR\-‘;IAINIA‘IAklunI)) Price: § 9.95 Cassette/$11.95 Diskette
e algorithim tandomly produces fascinating graphics divplays accomparsed with 10aes which vary as he patteres are built. No
a8 the combuned effect of the sound and graphics sre mesmerizing. CRYSTALS has been used in loca!

sores 1o demonurate the sound and colos featares of the AL

wo

C RA\‘\'EO\ MANOR ADVENTURE (\urlh Star only) Price: $19.95
mysterious
bulows treasores. Luthing I8 the manor ar animals asd robots who will ot
s s greater and the avociated descriplions are much more elabosate than the
€ programs, making ths game the 10p in iy chavs. Play can be stopped at & and the status

on disketie Keguires 1

NORTHSTAR SOFTWARE EXCHANGE (NSSE) LIBRARY Price §9.95 Diskette
DYNACOME aow diviribuies the 20+ volume NSSE hibeary, Most of these disketies offer an oulstanding value for ihe purchase price
Write for detaily regarding the contents of this library and quantity (four or more) putchases

BUSINESS and UTILITIES

MAIL LIST I (Apple and North Star diskettes only) Price: $24.95
This many-featused program pcw includes full alphabetic and £ip code sorting as wel as file merging. Entrics can be retrieved by wser-
defined code, chent name or Zip Code. The printout format allows the use of standard size address labels. Each diskenie can store more
than 1100 entrics (ungle density North Star or Appie DOS 1.2; over 2200 with double density North Star or Apple DOS 1.3)!

FORM LETTER SYSTEM (FLS) (Applz nd North Star diskette only) Price: $17.95
FLS may be employed 1o generai sed form letters. The user creates the address file and separately composes the let-
ter, FLS will then print form e using each direw. FLS completely compatible with MAIL LIST 11, which may be used to
manage your address files

FLS and MAIL LIST 11 are available as & combined package for 317 95,

TEXT EDITOR I (Letter Writer) Price: $14.95 Cassette/$18.95 Diskette
An tasy 10 use, line-oriented text editor which provides variable line widihs and timple paragraph indexing. This text editor is ideally
wwited for composing letters and is quite capable of handling much lazger jobs. Availadle for all compaters.

PERSONAL FINANCE SYSTEM (ATARI only) Price: $34.95 Diskette
PFS iy & ungle disk menu oriented system composed of designed 10 orgaaire your personal finances. Features
include 8 300 transaction capacity; fast sccess; 26 optional kser codes; data retrieval by moath, code or payer; optional printing of
reports; checkbook balancing; bar graph plotting asd more. Also provides on the daliette is ATARI DOS 2.

FINDIT (North Star only) Price: §19.95
This is & three-in-ons program which maintainy information sccessible by keywords of three types: Personal (eg: last same), Commer-
cil (eg: plumbers) and Reference (cg: mugazine articles, record albums, etc). In 8ddtion 10 keyword searches, there are burthday, an.
niversary and appoistment scarches for the pe and searches for the records. Referene records
are acceused by & sisgle keyword or by cross-referercing two o three keywords

DFILE (North Star only) Price: $19.95
This handy program allows North Star users 10 mainsain a specialired data base of all files and programs in the stack of disks which in-
variably sccumulatcs. DFILE is casy t0 1t up &nd uc. It will organize your disks 10 provide efficient locating of the desired file of pro
gram

COMPARE (North Star only) Price: 51295
COMPARE is a single disk utility software package which compares iwo BASIC programs and displays the file sizes of the programs in
bytes, the lengths in terms of the number of statement lines, and the line numbers at which vrious listed differences occur, COMPARE
permits the use 10 examine versions of his software 10 verify which are the more current, and 0 clearly identify the changes made dur
ing development

COMPRESS (North Star only) Price: $11.95
COMPRESS is & single-disk utility program which removes all y 1paces REMark from North Star

HBASIC programs. The source file is processed one line at & time, thus permitting very large programs (o be compressed using only &
small amount of computer memory. File compressions of 20-50% are commonly achieved

GRAFIX (TRS-80 only) Price: §12.95 Cassette/$16.95 Diskette
This usique program aliows you to easily create graphics mmiy from the keyboard. You "draw™ your figure using the program’s ex-
tensive curior contreds. Once the figure is made, it iy sutomatically appended to your BASIC program as a striag vasiable. Draw a “hap

Py face™, call it HS aad then print it from your program using ?u\‘r H3! This is & very casy way to create and save graphics.

TIDY (TRS-80 only) Price: $10.95 Cassette /$14.95 Disketie
TIDY is an assembly language program which allows you to renumbes the liney in your BASIC programs. TIDY also removes un
mecessary spaces ané REMark statements. The revult is a compacied BASIC program which uses much less memory space and executes
significantly faster. Once loaded, TIDY remains in memory; you may load any number of BASIC program: 1o reload
TIDY!

STATISTICS and ENGINEERING

ATA SMOOTHER (Not available for ATARI) Price: $14.95 Cassette/$18.95 Diskette
This special data smoothing program may be used (o rapidly derive useful information from noisy business and engineering data which
are equally spaced. The software features choice in degroe and range of fit, as well as smoothed first and second derivative calculation.
Ao included is avtomatic plotting of the input data and smoothed revalis

FOURIER ANALYZER (Available for all computers) Price: $14.95 Cassette/$18.95 Diskette
Use this program 10 examine the frequency spectra of imited duration signals. The program features automatic scaling and placting of
the input data and resslts. Practical apphications include the analysis of complicaled patterns in wuch fields as electronics, communica-
tions and busings

TFA (Transfer Function Analyzer) Price: §19.95 Cassette/523.95 Diskette
This is & special software package which may be used to evaluate the tramfer functions of systems such as bi-fi amplifiers and filters by
examining their response 1o pulsed inputs. TFA is 2 major modification of FOURIER ANALYZER and contais 3 engineering.
oriented decitel versas log-frequency plot as wel ax data editing features. Whereas FOURIER ANALYZER is designed for educational
and wcientific use, TFA is aa engineering tool. Available for all computers

HARMONIC ANALYZER (Available for all computers) Price: $24.95 Cassette/528.95 Diskette
HARMONIC ANALYZER was designed for the ipectrum analyshs of repetitive waveforms. Features include data file generation,
editing and storage/retrieval & well as data and spectrum plotting. One particularly anique facility is thal the input data need not be
equally spaced of in order. The original data is sorted and u cubic spline interpolation is used 10 cresie the data file required by the FFT
algorithm
FOURIER ANALYZER, TFA and HARMONIC ANALYZER may be purchased together for & combined price of 544.95 (three ca-
ssettes) and $56.98 (hree diskettes).

REGRESSION I (Available for all computers) Price: §19.95 Cassette/523.95 Diskette

REGRESSION 1 is a unique and exceptionally versatile one-dimensional least squares *'polynamial™ curve fitting program. Features i
degree determination option; an extensive internal library of fitting functions; data editing;
tatistical analyss (eg: standard deviation, correlation coefficient, etc.) and much more. In addi
tion, new fits may be tried without reentering the data. REGRESSION 1 is certainly the cornerstone program in any data analysis soft-
re library,

REGRESSION I1 (PARAFIT) (Available for all computers) Price: $19.95 Cassette/$13.95 Diskette
PARAFIT is designed 1o handle those cases in which the parameters are imbedded (pouibly nonlinearly) in the fitting function. The
wser simply inserts the functional form, including the parameters {A(1), A(2). etc.) &1 one or more BASIC statement lines. Data and
revalts may be manipulated and plotted as with REGRESSION 1. Use REGRESSION 1 for polynomial itting. and PARAFIT for those

complicated functions.
ULTILINEAR REGRESSION (MLR) (Available for all computers) Price: §19.95 Cassette
523.95 Diskette
MLR 2 paciage for g da1a sets containing two or more linearly independent variables. Bevides perform-
ing the basic regression calculation, this program also provides easy 10 use data eniry, storage, retrieval and editing functions. In adds
tion, the user may incerrogase the solution by supplying values for the independent variables. The number of variables and data size b
limited only by the available memory
KEGRESSION I, 11 and MULTILINEAR REGRESSION may be purchased togeiber for $49.99 (thiee caisettes) or 361,94 (three
diskentes)

BASIC SCIENTIFIC SUBROUTINES, Yolume I (Not avallable for ATARI)
DYNACOMP is the exclusive distributor for the software keyed (0 the text BASIC Scieniific Subroutines, Volume I by F. Ruckdeschel
(sec the BYTE/McGraw-Hill advertisement in BYTE magazine, January 1981). Thess subroutines have been assembed according 1o
chapter. Included with each collection is a menu program which selects and demonstrates each subroutine.

Collection #1; Chapiers 2 and 3: Data and function plotiing, complex variabies
Collection #2: Chapter 4:  Matrix and vector operations
Collection #3:  Chapters 5 and 6: Random number generators, series approximations
Price per collection:  $14.99 Cassetie/318.53 Diskette
Al three collections are available for 33993 (hree cassentes) and $49.93 fthree diskentes)

Because the BASIC Scwentific S Volume [ s avi
1998 plua 78

ble from DYNACOMP for

A i3 & vital part of the
postage and handling

ROOTS (Available for all computers) Price 59.95 Cassette/$13.95 Disketic
1 & sutshell, ROOTS simukancousty determines all the zeroes of & polynomial having real coefficients. There is no kit on the degree
of the polynomial, ard because the procedure is ilerative, the accuracy is generally very good. No initial guesses are required as input,
and the calulated roots are yebsttuted back into the polynomial and he reviduals daplayed

Availability

DYNACOMP sofiware is supplied with complete documentation containing clear explanations and exampies. Unless ctherwise specified, all
programs will run within 16K program memory space (ATARI requires 24K). Except where noted, programs are svailabic on ATARI, PET,
TRS-80 (Level 11) and Apple (Appicsoft) casserte and disketic as well as North Sta sirgle denuity (double density compatibie) disketre. Addi-
. most programs can be obtained on standard (IBM format) 8" CP/M floppy disks for systems runniag under MBASIC

* ATARL PET, APPLE 1, TRS80, NORTH STAR, CP/M and IBM are registered irade names and /or irademarks.

Ordering Information

All orgers are processed and shipped postpaid within 48 hours. Please enclose payment with order along with computer information. 1f pay-
ing by VISA or Master Card, include all numbers on card. For orders outside North America add 10% for shipping and handling.

Add $2.%0 to diskette price for 8" floppy disk (IBM format soft sevtored, CP/M, Microsoft BASIC)
*TRS-80 diskettes are not supplied with DOS or BASIC.

Deduct 10% when ordering 3 or more programs.

Ask for DYNACOMP programs at your local software dealer. Write for detalled descriptions of these and other programs from
OMP.

DYNAC
DYNACOMP, Inc.
6 Rippingale Road Dept. E
= Pittsford, New York 14534
VISA 24 hour mail order phone: (716)586-7579
I Office phone (9AM-SPM EST): (716)442-8960

New York Stair residents please add 7% NYS sales tan.
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The chip select pins must be controlled by the
address decoding circuitry in your microcomputer
system, or else you must add your own address
decoding circuitry to produce the chip select pulses.
Since I have an AIM 65 system, I used one of the
device selects available on the expansion connector,
namely DS9. This signal is active at logic zero for
any address in the range $9000 to $9FFF. It was tied
to CS1, the active-low chip select. If CS@ is tied to
+5V, then the registers on the 6551 are selected by
any address of the form $9XXO0 to $9XX3 where
XX is a “‘don’t care’’ number. Thus, in the pro-
grams you will find the four 6551 registers selected
by addresses $9400 to $9403. If you have a SYM-1
you can make use of device select DS18. If you have
an Apple you must provide your own decoding cir-
cuitry. The reason lies in the fact that the device
select pulses generated by the Apple for the
peripheral cards have been logically ANDED with
0,, and consequently they do not become active early
enough in either the READ or WRITE cycles to
work with 6500 family devices. For a discussion of
address decoding see De Jong’s (") book. The circuits
are generally quite simple. In the case of the Apple, I
suggest trying an inverter and a 74133 to generate a
device pulse for say $C08X, and perhaps a 7418245
as a data bus buffer. Try an inverted @, to replace
@,. My familiarity with the PET does not justify sug-
gesting any circuits, but I am sure the 6551 can be
interfaced to a PET.

We turn next to the signals on the right-hand
side of the 6551 as it is shown in Figure 1. The RXC
input to the 6551 is the easiest to explain because it
is not used in this application. The remaining pins
have labels that are almost identical to the RS-232C
designations. In fact, the only one that is different is
the DCD which is simply CD (Carrier Detect) in
RS-232C lingo. Again, refer to references (2) and (3)
for a more complete explanation of the RS-232C in-
terface.

Although the signal designations on the 6551
ACIA are almost identical to the RS-232C labels, the
signal levels are not, and some arrangement must be
made to transform the TTL levels of the 6551 to the
RS-232C signal levels. We chose to use integrated
circuits designed expressly for that task, namely the
1488 and the 1489 line driver and line receiver. Note
that the 1488 requires a positive and negative supply
voltage as well as ground. Also, the RS-232C ground
(pin 7 on the DB-225 connector) should have the
same ground as the 1488 and the 1489. The connec-
tions in Figure 1 that are found on the right-hand
side of the figure made up a rather complete RS-
232C serial interface that may be used to interface to
a variety of peripheral devices. Furthermore, the fact
that the data format and Baud rate of the 6551 are
under the programmer’s control makes this an ex-
tremely flexible RS-232C interface.

Since computer communication by telephone is

the subject of this article, a modem is required.
There are a variety of modems with RS-232C inter-
faces on the market and we do not wish to make any
recommendations about them. I purchased a Nova-
tion Cat because that appears to be one of the more
popular devices. Skyles Electric Works and other
advertisers in COMPUTE! offer modems for sale. In
any case, my Novation Cat requires the signals
designated in Figure 1 in addition to the signal
ground. Other modems may require the DTR and
RTS signals so we have shown the correct TTL-to-
RS-232C interface in the event you may need these
signals.

This completes our description of the circuit and
we turn next to a simple program that is supposed to

allow communication to take place using the 6551
ACIA.

lll. A Simple Communications Program

A program that was designed to allow two people to
communicate over telephone lines with their com-
puters is given in Listing 1 and a flowchart is shown
in Figure 2. This program is very simple and very
slow, and it is offered here merely as a way to test
the circuit, the program, and the modem. Eventual-
ly, one would want to construct more elaborate
routines to transfer information quickly. Our interest
here is in experimenting for the sake of learning.
Hence there is no necessity for encryption devices,
bells, whistles or even parity checks.

Here is how it is supposed to work. The caller
loads the program and places his modem in the
originate mode with full-duplex operation selected.
He loads the indirect jump location with the vector
$0F13 so that after the program is begun, his program
will go to the transmit loop.

He makes the telephone call to an anxiously
awaiting friend who also has this interface and this
program operating. The friend has loaded the in-
direct jump location at $0000 and $0001 with the
vector $0F26 (remember, $26 goes in $0000 and
$0F goes in $0001). The friend has also placed his
modem in the answer mode with full-duplex opera-
tion selected. After an informal chat, both friends
put their modems into action by placing the handset
into the muffs (assuming acoustic modems). The
originator begins to type a message.

He ends his part of the message with an ‘EOT’
character (Control D on your keyboard). While he is
transmitting, the friend’s program echoes the
message back to the originator where it is read and
printed by the computer. It’s nice to see what you
have said, and to know that it got where it was going
with no mistakes. When an ‘EOT’ character is sent,
it automatically transfers the originator’s program to
the receive loop and the receiver’s program to the
send loop, giving him a chance to retaliate. Having
made no visible symbol to indicate when this
changeover takes place, may I suggest sending a
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GIFTS FROM PROMETHEUS

NEW for APPLE II"

Advanced products at
Down-to-Earth

PRICES

DUAL SERIAL CARD-1.
All functions of two
independent serial
cards on one board—plus
more. Provides Apple 11" users
with two simultaneous asynchro-
nous serial channels. DSC-1 appears
as two separate logical serial cards to
the Apple 1), Fully software
compatible with all Apple I's™ and
Microsoft software. 2716 EPROM
used for easy driver modification. In
addition, the second serial channel
supports these extra features:
® Strapable DCE/DTE. e Secondary
RS-232 handshake functions (DCD,
DTR, DSR) e Strapable logical slot
location and hardware looks like it's another
slot. Order: PP-DSC-1 @ $189.00 each.

DUAL SERIAL/PARALLEL CARD-1. As with the Dual Serial Card-1
(above), the Dual Serial/Parallel-1 provides Apple users with simultaneous
use of one full serial port and one parailel port. Both ports strapable for
any Apple peripheral slot. Fully compatible with all Apple and Softcard
(CP/M) software. Drivers for serial interface and Centronics parallel
interface are contained in modifiable industry standard EPROM. Serial
port is configured like DSC-1. Order: PP-DSP-1 @ $189.00 each.

MEMORY EXPANSION MODULE-1. Expand yourApple [1("to a full 64K
RAM system with highest quality 16K dynamic RAMS. Fully buftered to
provide reliable operation — even with fully loaded Apples. Total compati-
bility with Microsoft Softcard?/CP/M® and all Apple software. Supplied
complete with installation instructions and test program.

Order: PP-MEM-1 @ $149.50 each.
PASCAL MT+ MEM-1. A modular native Z-80 code Pascal compiler.
1SO standard. Includes a MEM-1 (detailed above). Have a full Pascal
compiler at half the Apple price. Requires a Microsoft Softcard® and two
disk drives. Note that the Pascal MT+ alone is normally $250.00.

Order: PP-PMT-1 @ $299.00 each.
16K RAM ADD-ON KITS. For TRS-80 and Apple II"). Eight (8) full-
specification industry standard 16K RAMS. These are not seconds.

Order: PP-RAK-16 @ $29.00 each.

All Prometheus boards are completely tested and burned-in prior to shipment.

One-year warranty covers parts and labor. MONEY BACK GUARANTEE: Order

now without risk. Boards may be returned, in good condition, after up to 10 days

of trial for a full and prompt cash refund. California: add 6% tax; BART Counties,

6%2%. Orders under $150, add $3.00 postage, for handling charge.

Freight allowed on orders over $150. Dealer inquiries invited. _‘ @
Quantity discounts available.

PROMETHEUS

PROMETHEUS PRODUCTS INCORPORATED

4509 Thompson Ct. e Fremont, CA 94538 e (415) 791-0266

Registered Trade Marks: (1) Apple Computers, Inc. (2) Microsoft Consumer Products (3) Digital Research, Inc.
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Listing 1. An Experimental Communications Routine.

$0F00 A9 0B

0F02 8D 02 94

START

LDA #80B

Initialize the 6551 by loading the

command

STA CMNDRG register (see 6551 spec sheet for

Load the control register for 8-bit

details).
0F05 A9 13 LDA #8$13
word
0F07 8D 03 94 STA CNTRG length and Baud rate of 110.
0F0A 78 SEI Prevent interrupts.
0F0B D8 CLD Clear decimal mode.
0F0C EA NOP A mistake of mine.
0FO0D AD 01 94 LDA STATUS

0F10 6C 00 00

Clear any interrupts on the 6551.

JMP (THERE) Jump to transmit loop to transmit,

receive

0F13 20 3C E9 TXLOOP JSR KYBD loop to receive. Get a character
from the

0F16 20 FO OF JSR TXMIT  keyboard read routine. Send it to
the 6551

0F19 C9 04 CMP #EOT’ transmit subroutine. If an “‘End of
Transmission”’

0F1B F0 09 BEQ RXLOOP (Control D) is sent, branch to
receive loop.

0F1D 20 EO OF JSR RCVDAT Get the echo from the receive
subroutine.

0F20 20 7A E9 JSR OUTPUT OQutput it to your own printer to see
what you

0F23 18 CLC sent. Force a jump back to
TXLOOP

0F24 90 ED BCC TXLOOP and get another character to send.

0F26 20 EOOF RXLOOP JSR RCVDAT Wait for a character to be sent.

0F29 C9 04 CMP #EOT’ Is he finished with his transmis-
sion?

OF2B FO0 E6 BEQ TXLOOP Yes, then go to transmit loop.

0F2D 20 F0 OF JSR TXMIT  Echo the character that was sent.

0F30 20 7A E9 JSR OUTPUT Output the character to your
printer.

0F33 18 CLC Force a jump back to RXLOOP

0F34 90 FO BCC RXLOOP and get another character when it is
sent.
Subroutines
OFE0 AD 01 94 RCVDAT LDA STATUS Read the status register to sec if a
word

0FE3 29 08 AND #$08 has been received, otherwise wait
for one.

O0FE5 FO F9 BEQ RCVDAT

OFE7 AD 00 94 LDA RCVRG  Get the word from the receiver
register.

OFEA 60 RTS Return to the calling program.
OFFO0 48 TXMIT PHA Save the accumulator temporarily
O0FF1 AD 01 94 WAIT LDA STATUS Is the transmitter register empty?
0FF4 29 10 AND #810 No. Wait until it is.

O0FF6 FO F9 BEQ WAIT

OFF8 68 PLA Get the character from the stack.

O0FF9 8D 00 94 STA TMTRG Store it in the 6551 transmit
register.

0FFC 60 RTS Return to the calling program.

INITIALIZE
THE
6551 ( i ?
INDIRECT GET CHARACTER
JUMPTO  f o e e e e ) WITH RECEIVE
A LOOP SUBROUTINE
£
Ed <
GET CHARACTER|
FROM KEY-
BOARD SUB-
ROUTINE YES
I NO A
[TRANSMIT IT ECHO IT WITH
[WITH TRANSMIT]| TRANSMIT
[SUBROUTINE SUBROUTINE
TRANSMIT RECEIVE
LOOP LOOP
A
PRINT IT
WITH OUTPUT
SUBROUTINE
GET “ECHO"
FROM RECEIVE
SUBROUTINE
PRINT IT
WITH OUTPUT
SUBROUTINE

Figure 2. Flowchart of the
Transmit/Receive Program. See text
for details.

question mark, or perhaps there is some CB lingo
that suggests it is the other person’s turn to talk. If
all else fails, pick up the handset and holler
something. Do not change your modem from its
original answer or originate mode.

So back and forth the conversation goes. Once
you have the transmit option in your hands nothing
can stop you from talking until you send an ‘EOT’
and give your friend a chance to say something.
Clearly, the program lacks a certain elegance (it may

not even work, in which case it lacks a whole lot of
elegance), but maybe it will get some fun started. By
the way, the originator of the phone call usually gets
the phone bill.

Study the flowchart and the program listing.
The program begins by intitializing the 6551. An
eight-bit word (TTY compatible) is used, with the
parity check disabled, and one stop bit is sent. The
Baud rate chosen here is 110, but it should be possi-
ble to go to 300 Baud. Both participants must have
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the same rate. Next, the program jumps to either the
receive loop or the transmit loop depending on the
vector loaded into $0000 and $0001. This was a
crude way to start, but it should work.

In the transmit loop the program first waits for
an input from a keyboard read routine. The address
in the program belongs to an AIM 65 monitor
subroutine that returns the ASCII representation of
the depressed key in the accumulator. This character
is sent by calling the transmit subroutine which loads
the 6551 transmit register with the character. The
6551 takes over and sends the character. The pro-
gram then waits for the character to be echoed from
the other telephone and computer. The echoed
character is printed to make sure that what was sent
was actually received. Then control returns to the
keyboard subroutine to wait for the next character to
be sent.

In the receive loop the program jumps to the
receive subroutine that watches the 6551 until a
character is in the receive data register. If this
character is an ‘EOT” then control goes back to the
transmit loop and you may begin transmitting.
Otherwise the received character is immediately
echoed back to the sender and also printed with your
OUTPUT routine. Again, the address of the OUT-
PUT routine in Listing 1 belongs to an AIM 65
subroutine. Both the KYBD and OUTPUT
subroutines must be supplied by the user’s monitor
or the user himself, otherwise the program in Listing
1 is complete.

While in the transmit loop, the selection of the
‘EOT’ character by the sender will automatically
transfer control out of the transmit loop into the
receive loop. Note again that no bells or whistles
have been programmed to occur when you send an
‘EOT’ character, so if you are transmitting you bet-
ter let your friend know you are passing control of
the system to him.

So hopefully all this will work. If it doesn’t you
have only me to blame, and I will not assume the
cost of your labor or your equipment to conduct this
experiment. Perhaps it would be best if you waited
until someone else tried it; think it over before you
take the plunge.

Besides, my next project is to launch a 6502
Communications Satellite using dynamite in my back
yard and you may want to save your money to buy
shares in that enterprise.
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Selectric® Interface System

EASILY interfaced to any IBM Selectric I,
I1, or III.

TOP spinning your wheels. Letter qual-
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The world we live in is full of variables we want to
measure. These include weight, temperature, pressure,
humidity, speed and fluid level, These variables are
continuous and their values may be represented by a
voltage. This voltage is the analog of the physical
variable. A device which converts a physical,
mechanical or chemical quantity to a voltage is called
a sensor.

Computers do not understand voltages: They
understand bits. Bits are digital signals. A device
which converts voltages to bits is an analog-to-digital
converter. Our AIM 16 (Analog Input Module) is a 16
input analog-to-digital converter.

The goal of Connecticut microComputer in
designing the uMAC SYSTEMS is to produce easy to
use, low cost data acquisition and control modules for
small computers. These acquisition and control
modules will include digital input sensing (e.g.
switches), analog input sensing (e.g, temperature,
humidity), digital output control (e.g. lamps, motors,
alarms), and analog output control (e.g. X-Y plotters,
or oscilloscopes).

Connectors

The AIM 16 requires connections to its input port
(analog inputs) and its output port (computer inter-
face). The ICON (Input CONnector) is a 20 pin,
solder eyelet, edge connector for connecting inputs to
each of the AIM16's 16 channels. The OCON (Output
CONnector) is a 20 pin, solder eyelet edge connector
for connecting the computer's input and output ports
to the AIMI16.

The MANMODI1 (MANifold MODule) replaces
the ICON. It has screw terminals and barrier strips for
all 16 inputs for connecting pots, joysticks, voltage
sources, etc.

CABLE A24 (24 inch interconnect cable) has an
interface connector on one end and an OCON
equivalent on the other. This cable provides connec-
tions between the uMACSYSTEMS computer inter-
faces and the AIM 16 or XPANDRI and between the
XPANDRI and up to eight AIM 16s.

Analog Input Module .
The AIM 16 is a 16 channel analog to digital converter
designed to work with most microcomputers. The
AIM 16 is connected to the host computer through the
computer's 8 bit input port and 8 bit output port, or
}hrough one of the uMAC SYSTEMS special inter-
aces.

The input voltage range is 0 to 5.12 volts. The in-
put voltage is converted to a count between 0 and 255
(00 and FF hex). Resolution is 20 millivolts per count.
Accuracy is 0.5% = 1 bit. Conversion time is less
than 100 microseconds per channel. All 16 channels
can be scanned in less than 1.5 milliseconds.

Power requirements are 12 volts DC at 60 ma.

POW1

The POW]1 is the power module for the AIM16. One
POWI1 supplies enough power for one AIMI16, one
MANMODI, sixteen sensors, one XPANDRI and one
computer interface. The POW1 comes in an American
version (POW1a) for 110 VAC and in a European ver-
sion (POW1le) for 230 VAC.

TEMPSENS2P

10°F TO 160°F

1 micreCOMPUTTE e

commiTR
by

This module provides two temperature probes for use
by the AIM16. This module should be used with the
MANMODI for ease of hookup. The MANMODI1
will support up to 16 probes (eight TEMPSENS
modules). Resolution for each probe is 1'F.

D
Remote Controller-
Clock and Calendar

AN INEXPENSIVE CONTROL
SOLUTION FOR

HOME SECURITY * ENERGY CON-
SERVATION * GREENHOUSES

* ENVIRONMENTAL CONTROL

* INDUSTRIAL CONTROL

°* LABORATORIES

SUPER X-10 MOD SPECS

1. Remote controller
Controls up to 256 different remote devices by sen-
ding signals over the house wiring to remote
modules. Uses BSR remote modules available all
over the USA (Sears, Radio Shack, etc.). Does not
]rpc}(uire BSR control module. Does not use sonic
INnK.
2. Clock/calendar
Time of day - hours, minutes, seconds
Date - month, day - automatically corrects for
28,29,30 and 31 day months. Day of the week.
3. Digital input/outputs
8 inputs - TTL levels or switch closures.
Can be used as a trigger for a stored
sequence.
8 outputs - TTL levels
Power supply included 110VAC only.

XPANDRI1

The XPANDRI allows up to eight Input/Output
modules to be connected to a computer at one time.
The XPANDRI is connected to the computer in place
of the AIMI16 or X10 MOD. Up to eight AIMI16s or
seven Aim 16s and one X10 MOD are then connected
to each of the eight ports provided using a CABLE
A24 for each module.

For your convenience the AIMI16 and the X10 MOD come as part of a number of
sets. The minimum configuration for a usable system is the AIM16 Starter Set 1
which includes one AIMI16, one POW1, one ICON and one OCON. The AIM16
Starter Set 2 includes a MANMODI in place of the ICON. The minimum configura-

for many computers.

tion for a usable system is the X10 MOD Starter Set which includes one X10 MOD,

ATMIB soorinmgainmssie sueusaemase s s s 179.00
SUPER X10MOD (110 VAConly) ..........n 249.00
POWIla (POWer module-110 VAC) .. ....... ....14.95
POWIle (POWer module-230 VAC) .. ........... 24,95
ICON (Input CONNECtor) .....ovvuvvrvneennnns 9.95
OCON (Output CONRECtOr) . ..o vvvvviurvnrnenns 9.95
MANMODI (MANifold MODule) ............. 59.95
CABLE A24 (24 inch interconnect

CADIE) v rivennnansensessivsasmaannsssseesaeais 19.95

XPANDRI (allows up to 8 Input or
Output modules to be connected to a

computer at one time) . ....o.ovuvneinnaaieeees 59.95
TEMPSENS2PI (two temperature probes,

AE L0160 v.ilh e mnia sl Sinisie sl en o 69.95
LIGHTSENSIP1 (light level probe) . ............ 89.95

The following sets include one AIMI16,

one POW1, one OCON and one ICON.

AIMI16 Starter Set 1a (110 VAC)............... 189.00
AIMI16 Starter Set 1e (230 VAC) . ... ..oovvvnnns 199.00

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

The following sets include one AIMI16,

one POW1, one OCON and one MANMODI.

AIMI16 Starter Set2a (110 VAC) .. ...ovvvvvnnn 239.00
AIMI16 Starter Set 26 (230 VAC) . .......ovvnnns 249.00
The following modules plug into their respective
computers and, when used with a CABLE A24,
eliminate the need for custom wiring of the computer
interface.

PETMOD (Commodore PET) ................. 49.95
KIMMOD (KIM,SYM) ....oiiiniiinniniinans 39.95
APMOD/(APPLETI) : . civiassnvsainisiissinsins 59.95
TRS-80 MOD (Radio Shack TRS-80)............ 59.95
AIM6S MOD (AIM65) ....ooviuniinnnniannanas 39.95

The following sets include one AIM16, one POW1, one
MANMODI, one CABLE A24 and one computer inter-
face module

PETSETIa (Commodore PET -

B O A G R e e ot 295.00
PETSETIle (Commodore PET -
230VAGC) cvonsmsiadeis e i e s e 305.00

one ICON and one OCON. These sets require that you have a hardware knowledge
of your computer and of computer interfacing.
For simple plug compatible systems we also offer computer interfaces and sets

KIMSETIa (KIM,SYM,AIM65 -

FIONAE) - insicsicnian e s as 285.00
KIMSETle (KIM,SYM,AIM6S -

230NVAICY .. - coorsimmmmamovisin: b s s Ao A 295.00
APSETI1a(APPLEII-1I0VAC) ......oovvn e 295.00
APSETIe(APPLEII-230VAC) ........o0vve 305.00
TRS-80 SET1a (Radio Shack TRS-80 -

BIONVALY o o simmsesmmimssesm st mswasimons gon siscoommnss 295.00
TRS-80 SETle(Radio Shack TRS-80 -

IOV ACY: i irve v abns o st 305.00
AIM65 SET1a(AIM65-110 VAC) . ............. 285.00
AIM65 SET1e(AIM65-230 VAC) .. ............ 295.00

The following sets include one X10 MOD, one
CABLE A24, one ICON and one computer interface
module.

PETSET2(Commodore PET) .................295.00
KIMSET2(KIM,SYM) . ..ciiniiiiiiiiiniianes 285.00
APSET2IAPPLEI icimmmmi s ipiaiasmamg 295.00
TRS-80 SET2 (Radio Shack TRS-80) . .......... 295.00
AIMBESSET2(AIM6S) ...ivvvvinnvnnnennnnnns 285.00

SUPER X10 MOD/XPANDRI SET2 (if you already
BAYE A ST s ittt 9 ss twsotasahosshite: s son s wos 295.00



Printer And Communication Interfaces For The CBM/PET

SADI For Serial SADI - The microprocessor based serial and parallel interface for the
Two-wa Commodore PET. SADI allows you to connect your PET to parallel
0 Yy and serial printers, CRT’s, modems, acoustic couplers, hard copy ter-

i i minals and other computers. The serial and parallel ports are indepen-
Commu“lcatlon’ dent allowing the PET to communicate with both peripheral devices
Pa]’a“e] simultaneously or one at a time. In addition, the RS-232 device can
. communicate with the parallel device.
Prlﬂtel:s, Special Features for the PET interface include:
and Serial Conversion to true ASCII both in and out
R Cursor controls and function characters specially printed
Printers Selectable reversal of upper and lower case

Addressable - works with other devices

Special Features for the serial interface include:
Baud rate selectable from 75 to 9600
Half or full duplex
32 character buffer
X-ON, X-OFF automatically sent
Selectable carriage return delay

i " Special Features for the parallel interface include:
. Data strobe - either polarity

Device ready - either polarity

Centronics compatible

ADA1600 @ For Parallel NEC e e
SADIa (110VAC) $295

and Centronics Standard Printers SADIe (230VAC) $325

The ADAI1600 is a low cost easy to use interface for the Commodore Computers. It allows the PET and CBM computers to use standard Centronics type printers (in-
cluding the NEC 5530) for improved quality printing. The ADA1600 has a two foot cable which plugs into the PET IEEE port. Another IEEE card edge connector is
provided for connecting disks and other peripherals to the PET. The ADA1600 is addressable and does not tie up the bus. The address is switch selectable. A four foot
cable with a standard 36 pin Centronics connector is provided. A switch selects upper/lower case, upper/lower case reversed (needed for some Commodore machines)
and upper case only for clearer program listings. Works with WORDPRO, BASIC and other software. No special programming is required. The case measures 3 1/2 x
? 3/;;1 mgg;lﬁ({:)gmczfggmmc. assembled and tested, with case and cables, Power is obtained from the printer or an external power supply may be used. Retail price
or the is )

ADA1450 @ Serial Printer Adapters

The ADA1450 is a low cost, easy to use serial interface for the Commodore Computers. It allows the PET and CBM computers to use standard serial printers for im-
proved quality printing. The ADA1450 has a two foot cable which plugs into the PET IEEE port. Another IEEE card edge connector is provided for connecting disks
and other peripherals to the PET. The ADA1450 is addressable and does not tie up the bus. The address is switch selectable. A six foot RS-232 cable is provided with a
DB25 connector. Pin 3 is data out. Pins 5,6 and 8 act as ready lines to the printer. Pins 4 and 20 act as ready lines from the printer. These lines can be switched for
non-standard printers. Baud rate is selectable to 9600 baud. A switch selects upper/lower case, upper/lower case reversed (needed for some Commodore machines) and
upper case only for clearer program listings. Works with WORDPRO, BASIC and other software. No special programming is required. The case measures 3 1/2x 5
3/4 inches. Comes complete, assembled and tested, with case, cables, power supply and soft+ are on cassette for graphing functions, formatting data etc. The ADA1450
has a female DB25 connector at the end of the RS-232 cable for most standard printers. The ADA1450N has a male DB25 at the end of the RS-232 cable for the
DIABLO serial printers. Retail price for the ADA1450 or 1450N is $139.

ADA730 Parallel @ For the Centronics 730 and 737 Printers

The ADA730 is a low cost casy to use interface for the Commodore Computers. It allows the PET and CBM computers to use Centronics type 730 and 737 printers.
The ADA730 has a two foot cable which plugs into the PET IEEE port. Another IEEE card edge connector is provided for connecting disks and other peripherals to
the PET. The ADA730 is addressable and does not tie up the bus. The address is switch selectable. A cable with a 36 pin card edge connector is provided. A switch
selects upper/lower coase, upper/lower case reversed (needed for some Commodore machines) and upper case only for clearer program listings. Works with WORD-
PRO, BASIC and other software. No special programming is required. The case measures 3 1/2 x 5 3/4 inches. Comes complete, assembled and tested, with case and
cables. Power is obtained from the printer or an external power supply may be used. Retail price for the ADA is $129.

QUANTITY DESCRIPTION PRICE TOTAL

Word Processor
Program e

PET Word Processor. On tape -
$39.50, On disk - 49.50

For 8K Pets 29.50

For 16K and 32K Pets 39.50
Compose and print letters, flyers, SUBTOTAL
ads, manuscripts, etc. Uses disk or = ot
tape. 30 page manual included. Handling and shipping — add per order $3.00

Foreign orders add 10% for AIR postage

Cmb
SOFTWARE

processor
Program

Conn. residents add 7% sales tax
TOTAL ENCLOSED

NAME
ADA400 bk g
RS-232

To Current i =
LOO]J VISA O M/C O Expiration date

" Adapter Card number
A Mention this magazine and deduct 2% from the TOTAL
RS-232 to current loop adapter (ADA 400). ADAJ4005 - Solder Pads 24.50
$29.50 ADAA400B - Barrier Strips with screw
Two circuits - 1 each direction. Run an RS-232 terminals 29.50

device off a computer’s teletype port or vice

versa. Optoisolated.

In the US order from: Connecticut MicroComputer, Inc.

34 Del Mar Drive Brookfield, CT 06804 (203) 775-4595 Connecticut microComputer, Inc.
In Canada order from: Batteries Included, LTD 34 Del Mar Drive, Brookfield, CT 06804

71 McCaul St. F6 Toronto, Canada M5T2X1 (416)596-1405 203 775-4595 TWX: 710 456-0052
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Basics
of Light Pen
Operation

Robert A Peck

Manager, Technical Support fo
Advanced Manufacturing
Memorex Corporation

Manufacturers of personal computers are attempting
to make the computer more easily accessible to the
public. In doing so, various means have been tried,
such as games, simple home budget programs, and
the like. The entry format for each of these had, for
the most part, been by means of the keyboard, or a
game paddle of some kind.

Just recently, the trend toward light pen
“menu’’ selection for ease of data entry has been
tried. Let’s look at the actual techniques which could
be employed to implement this type of input device
on a personal computer. The hardware and software
requirements will be discussed here. The reader,
after studying these techniques, may be able to con-
struct a working form of a light pen with as little as
$5.00 worth of materials.

First a note about the definition of a light pen.
It does not emit light...rather it is intended to sense
the light of an illuminated area on the TV monitor
screen. As a photo-sensitive device, some form of
output of the light pen will occur as a result of the
electron beam energizing a portion of the phosphor
of the screen, thus causing it to glow.

To clarify this a bit further, the picture on a TV
screen is not all produced at exactly the same time
by a single ‘‘photo’’ flashed on the screen. Instead it
is made up of a single electron beam being swept
from left to right (and down and up) across the
screen, with its intensity varied as it sweeps across
the screen, to form the picture we see, one line at a
time. In this manner, the sweeping beam produces
30 or 60 complete pictures per second on the TV
screen. Our own visual system enables us to perceive
the screen as though the entire surface of the screen
was continuously lit, thus forming a complete pic-
ture. The persistence of the screen, the time it re-
mains bright after the beam has passed a particular
location, is minimal for most monitor screens.

Let’s act, for the moment, in the same manner
that the light pen will act. Imagine, if you will, tak-

ing a small cylindrical tube and placing it against the
surface of a fully illuminated TV screen. If we place
our eyes at the opposite end of this tube, and restrict
our vision only to what is at the end of the tube and
not to the rest of the screen, we are in a position to
make a judgement about what is going on in our
narrowly restricted view of the world.

Now we must imagine either that we are able to
speed up our ability to perceive rapidly the changing
intensity of the light on the area of the screen in
front of us or that the beam slows down to our level
of perception. Either position is ok for our purposes.

As we are looking into the end of the tube, we
will notice that there is no light there most of the
time. Specifically the phosphor will only be lit up ex-
actly at the time the beam is striking it, and for a
short time thereafter, based on the persistence of the
screen. But of course, for the most part, we will be
kept in the dark. This will be true at any position on
the surface of the screen.

Since we know that we have light for a short
time and dark for the rest of the time, it is a yes-no
situation and something ideally suited to being
handled by the computer. So let’s give our eyes a
rest and place a lens and a phototransistor within the
tube in place of our eye. We know that the
phototransistor will produce an output when it sees
the light and no output when the light is absent.

...a very simple design will
serve most purposes admirably.

How complex must the circuit for the phototran-
sistor be to allow us to make this a useful, reliable
device? Well, it depends on the type of selection
which we wish to make in the usage of the light pen.
We’ll soon see that for the largest percentage of
potential uses, at least at the hobbyist level, a very
simple design will serve most purposes admirably.

In order to grasp the significance of the out-
put/no output capability of the phototransistor, we’ll
next look at the way the computer or its terminal
device is producing the output display which we are
seeing on the TV.

Let’s say we have a terminal which can display
80 columns by 24 lines of usable character positions
on the monitor screen. In the process of output, the
scan controller must select, each in turn, line 1 of the
character memory, then columns 1, 2, 3, ..., all the
way out to column 80. Then it must repeat the line
scan for as many TV scan lines a character line is
supposed to take up. Then it will go on to the next
line of 80 characters, the next, and so forth, going
back to the beginning again once all 25 lines have
been displayed.



GRAPHICS

FOR 80 COLUMN PETS
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 Com-
modore. 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 de-
signed the Keyword Graphic Program.
This adds 45 graphics commands to
Commodore BASIC. The image

on the screen was created by the #F =~ - -7 v
program below. If you have been e,
waliting for easy to use, high
resolution graphics for your PET,
isn't it time you called MTU?

NOW 80 COLUMN PETS CAN HAVE MTU HIGH RESOLUTION GRAPHICS

VISMEM: CLEAR K-1008-43M Manual only $10

P=160: Q=100 (credited toward purchase)
XP=144: XR=1.5%3.1415927 K-1008-43 Complete ready to install package
YP=56: YR=1: ZP=64 $495

XF=XR/XP: YF=YP/YR: ZF=XR/ZP

FOR ZI=-Q TO Q-1 RCHAR
IF zI<-ZP OR ZI>ZP GOTO 150 MASTERCHARGS S NI apcoped
ZTTZI*XP/ZP‘ ZZ=EI % Write or call today for our full line catalog describing
AL=INT (.5+SQR (XP*XP-ZT*2T) ) _ ~ all MTU 6502 products, including our high speed
FOR XI=-XL TO XL 8" Floppy Disk Controller for up to 4 megabytes of
XT=SQR(XI*XI+ZT*ZT) *XF: XX=XI PET storage.
YY=(SIN(XT)+.4*SIN(3*XT)) *YF
GOSUB 170
NEXT XI ]
NEXT ZI
X1=XX+ZZ+P = l_'— =
Y1=YY-22%+Q / Micro Technology Unlimited
GMODE 1l: MOVE X1,Yl: WRPIX Pzgﬂgn*;”]lgtll%%ﬂugh Street
IF Y1=0 GOTO 220
GMODE 2: LINE X1,Y¥1-1,X1,0 Raleigh. NC 27605. U.S.A.

' g ey (919)833-1458

RETURN
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From this, you can see that the scan controller
will be continuously fetching characters from the
character memory. Thus the different addresses of
the different characters will each be available on the
address bus of the scan controller at the time that
character is being fetched for output.

To put it another way, if our character memory
was set up such that line 1 position 1 represented ad-
dress 0 of the character memory and line 1 position
80 represented character address 79, line 2 position 1
as address 80 and line 25 position 80 as address
1999, we would then have a specific point of
reference to use. We now take our light pen and
place it on the screen directly over one specific
character position which is, let us say, occupied by a
single solid block character such as a nonblinking
cursor.

Every time the phototransistor sees a light out-
put on the screen, at the exact time it occurs, the
scan controller address bus has, on it, the exact ad-
dress within the scan memory occupied by the
character which is producing the light output on the
screen.

Just as an example of what this address would
mean to us, consider the following example. Suppose
that at screen location 400 (first position in line 6) we
place a cursor character followed by the description ..
“CHECKBOOK BALANCER’’ and at location 800
in the scan memory we placed another cursor
character labeled ““TREK’’, we can place the light
pen over the cursor character representing the
specific program which we wish to have called in
next and will expect the light pen scan program to
provide us with the data required to do it. In this
case when the light pen senses an output, the address
of either position 400 or 800 will be on the scan posi-
tion address bus, ready to be picked up for use by
our program. We know that if our program finds 400
on the bus, it must next call in the Checkbook Pro-
gram. Conversely, if it finds 800 on the bus, it must
retrieve the Startrek Program.

Now if we wanted to do so, we would add some
additional hardware to our terminal which would act,
in association with the phototransistor output, to cap-
ture the address present on the bus at the time a
light output is sensed. As an exercise, let’s examine
some of the hardware this would require.

First we need something to capture the scan ad-
dress from the controller bus and a way to transfer it
to the data bus of the computer. A set of three
74175’s could be used here. Each is a 4-bit tri-state
latch, where the input (capture side) would be con-
nected to the scan memory data bus and the output
(storage side) would be connected to the computer
data bus for later retrieval. The control lines for the
latches would have to be connected in some manner
to the light pen through a flip-flop of some kind to
assure only a single sampling of the address from the
scan counter per application of the light pen to the

The best features of this technique
are the simplicity of the
software required and the
non-critical nature of the
components of the light pen...

screen. The tri-state control lines would be connected
to the address decoders of the computer so that it
could retrieve any one of the three 4-bit stored parts
of the scan address after it was triggered.

It might, at first glance, seem a pretty
straightforward approach to follow, but let’s look at a
few of the drawbacks. The first would be the critical
control of the level of light intensity sensed by the
pen. Specifically, it could possibly be accidentally
triggered either by an outside source of light, or by
the phosphor persistance (as little as there is) when
we first place the pen against the surface of the
screen. In either case, the address we sense on the
scan control bus does not really represent the actual
address of the sample point we are trying to isolate.
This might entail some special circuitry to be added
to sense only the rising edge of the beam light inten-
sity, where that rising edge has a specific rise time,
and therefore not trigger on an outside incandescent
light source operating on a 60 Hz sine wave.

To complicate matters further, even though we
succeeded in developing this type of edge sensitive
equipment, we still run into some problems with
fluorescent light sources in the area, in that these
have a very fast rise time and have a phosphor
afterglow as well. Both items make the light from the
fluorescent vary in a manner similar to that of the
TV screen. Our software could, of course, compen-
sate for this, but combined with the hardware re-
quirements, we have selected a really complex task.
One more area of difficulty, just to mention it here,
is the inability to accurately sense the difference in
address locations between two adjacent, or very near-
ly adjacent, squares on the screen unless special cir-
cuitry is added for the rise-edge, as described above.

Fortunately, there is a way to absolutely
minimize the amount of circuitry needed to establish
a workable light pen, along with a way to minimize
the complexity of the software which has to go along
with it. In addition, the pen needs only to accept a
source of power and ground from the computer, and
will need only a single bit input port to operate fully.
Some manufacturers suggest the use of the same pad-
dle input for the light pen. Below is described the
technique which can accomplish this form of opera-

tion.
The best features of this technique are the

simplicity of the software required and the non-
critical nature of the components of the light pen, as
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SORT is a 6502 machine language in-memory sorting algorithm of commercial quality for PET and APPLE owners. Most
sorts are accomplished in less than a second and large sorts take only a few seconds. The algorithm is a diminishing increment
insertion sort, with optionally chosen increments. There are no conditions under which SORT performance degenerates or fails.

SORT requires almost no user set-up operations. SORT handles integer, floating-point, and string arrays plus arrays of
more than one dimension. In addition, multi-key sorting of string arrays has been enabled. The user may specify the character
within a string to begin sorting on and how many characters are to be evaluated. SORT is capable of performing up to twenty of
these multi-key sub-sorts (on matches found) at the same time.

SORT on the PET: SORT is available for large-keyboard PETS only. One EPROM fits all newer 40 € 80 column PETS.

SORT EPROM comes at hex $9000, $A000, or $B000 socket. EPROM with SORT and text dump is $55.00 (postpaid).

SORT on the APPLE I via a quality slot independent EPROM board. Board includes function driver that supports 16
EPROM based functions for user EPROMS. APPLE EPROM card with SORT, text screen dump and function driver is
$110.00 (postpaid). MASTERCHARGE & VISA accepted.

D
=

by MATRIX in EPROM for the PET and APPLE L.

»
-
_
e

»
w«

MATRIX software, inc. 315 Marion Avenue, Big Rapids, MI 49307 (616) 796-2483

A Complete Line of Software for Small Businesses.

32 K BYTE MEMORY P ANSORET
RELIABLE AND COST EFFECTIVE RAM FOR ONLY 553

6502 & 6800 BASED MICROCOMPUTERS
AIM 65-*KIM*SYM PR B U

DYNAMIC SYSTEMS USING

PET*S44-BUS 3 ._ ' 7 MK4116-3 OR EQUIVALENT

DEVICES.
PLUG COMPATIBLE WITH THE AIM-65/SYM EXPANSION . o e
CONNECTOR BY USING A RIGHT ANGLE CONNECTOR ] : 200 NSEC ACCESS, 375 NSEC
'a%lip%mm MOUNTED ON THE BACK OF THE MEMORY : CYCLE

él;%’ﬁmsaf gognn EDGE CONNECTOR PLUGS INTO THE BURNED-IN AND FULLY
48U i o o ; TESTED
CONNECTS TO PET OR KIM USING AN ADAPTOR CABLE = :
RELIABLE—DYNAMIC RAM WITH ON BCARD INVISIBLE : 1 YR. PARTS REPLACEMENT
fg;ﬂEEHSHC—OLSeUKASNDL\KAE FSRTACTTI% MEMORY BUT AT Bl GUARANTEE
ACTION OF THE POWER ¥

REQUIRED FOR STATIC BOARDS ] - QTY. DISCOUNTS AVAILABLE
USES +5V ONLY. SUPPLIED FROM HOST COMPUTER I =
e oL S M ST g

ONE YEAR AND - - : }
PURCHASE PRICE IS FULLY REFUNDABLE IF BOARD IS = : : : 4 ALL ASSEMBLED BOARDS AND
RETURNED UNDAMAGED WITHIN 14 DAYS - i MEMORY CHIPS CARRY A FULL ONE

ASSEMBLED WITH 32K RAM $395.00 ] J % 7l YEAR REPLACEMENT WARRANTY
& WITH 16K RAM .. $339.00

TRESHGDGE M;ﬂ;l%ﬂ RAM CHIPS . $279.00 A ¢ ;

HARD T0 GET PARTS (NO RAM CHIPS) i S T M
WITH BOARD AND MANUAL .. $109.00 3 . E

BARE BOARD & MANLIAL $43.00 e - - COMPUTER DEVICES

PET INTERFACE KIT—CONNECTS THE 32K RAM BOARD TO . - 3 1230 W.coLLins AVE.
A 4K OR 8K PET. CONTAINS: INTERFACE CABLE, BOARD % . e 3 ORANGE, CA 92668

STANDOFFS, POWER SUPPLY MODIFICATION KIT AND

COMPLETE INSTRUCTIONS. ..-orr.....$43.00 (714) 633-7280

Calif. residents please add 6% sales tax. Maslercharge
& Vi ted, Pl il 14 d for checks 1

HLS:REIGER QRLY Clear bank. Phone orders welcome. Shipping charges
will be added to all shipments.
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well as the non-critical nature of the level ad-
justments required. We also have an easy way of
compensating for any external light source which
may have an effect on the pen, and actually ignore
it. Let’s examine this technique now.

First, let us attack the problem of light sensiti-
vity adjustment. It is proposed that, for this method
we will work with, the pen need only be able to
distinguish between the presence or absence of il-
lumination within a selected square on the screen. If
we are working within a range of light or no light,
you can see that we will have a wide degree of ad-
justment available and still allow the pen to operate
perfectly well.

With the original example, let’s say we had
placed a menu selection box at both scan memory
locations 400 and 800 and assume also we are using
the simple-form light pen which plugs into the game
paddle input. Instead of using a hardware-based scan
technique, we will use a software based scan as
follows.

Assume for example that we have placed the pen
over the square at scan location 800 and we begin
our scan. Both the square at 400 and at 800 appear
illuminated at this time. Therefore if the light pen is
pointing to either one of them, during the period of
time of the sweep of the beam across the screen, the
light pen will put out a series of pulses coincident
with the presence of the beam in the area occupied
by the pen.

Now we can begin our scan by replacing the
selector box at scan memory location 400 with a
blank space (no output on the screen at this point).
We will then go to the light pen input and stay in a
loop for about 1/60 or 1/30 second and find out if,
during that loop, there were any light pulses output.
If there were still output light pulses, it means that
we had not turned off the square over which the light
pen is resting now, so we must continue the scan.
Then we relight the square at location 400 and pro-
ceed to replace the square at 800 with a blank space.
We will again loop through the test program area to
determine if there have been any light pulse outputs
during the time that location 800 was turned off. If
no outputs were sensed during this time, we know
we have found the correct location where the light
pen is sitting.

We can then take the address we have found
this way and use it to control which action is to be
done next, just as in the previous hardware con-
trolled case, but here with a good deal less com-
plexity. You can also see that we may have many
many menu boxes on the screen and by this means
accurately determine exactly which one is being ad-
dressed by the light pen. After all, we are the one
who is controlling whether the light pen can see a
light output from a specific square. So if we turn off
a square, and then see that the light pen no longer
has an output, we know which square we just con-

trolled and therfore we know what the required
operation will be.

We have then substituted a software scan tech-
nique for both the complex hardware and complex
software the other approach would have required.
The primary limit in the number of menu boxes we
can use is the amount of time which would be re-
quired, at 1/60 or 1/30 sec per box, for the light-
pulse-present scan per box on screen. If we have no
concern for the time this takes, then there is little
reason to limit the number of boxes on the screen ex-
cept to keep them far enough apart so that the light
pen will see the light output from only one at a time,
maintaining the wide range of light sensitivity we dis-
cussed earlier.

...thus far we have substituted
a software scan for the set
of complex hardware.

Speaking of light sensitivity, let’s discuss the
way we’d handle an outside light source and ignore
its influence in our selection of the item to be per-
formed. First, a reminder that the single spot on the
TV screen we are monitoring is dark for most of the
time and is lit by sweeps of the beam only as it
passes the area we are monitoring. Now if we con-
sider the outside source of light, it will rather seen to
be a continuous sequence of pulses (fluorescent) or a
continuous single light level. In the event that there
is some continuous pulse interference, we must ad-
just our software to test that there are no more than
X (let’s say 50) pulses which occur during a single
sweep through our software scan subroutine. This
would allow us to ignore such interference as is
caused by either a fluorescent or an incandescent
source. Certain types of light, such as the sun, can-
not be distinguished by the pen as a wave, so are
translated as a continuous level, thereby resulting in
nearly zero (perhaps one) transitions during the time
of a single scan. Thus, we decide that unless greater
than one and less than 50 pen state transitions have
occurred in one scan, we could probably assume that
the visible part of the screen scan probably had been
triggered by an outside source, and we can enter into
some type of wait state, scanning the pen itself for a
time when the correct number of transitions is sensed
and, within the wait state loop, also scan our
keyboard and any other alternate input device which
may be connected to the system and intended for use
with the particular program as an input.

A final note about outside light sources; when
we have the pen up against the screen, the major in-
fluence on the pen will be the light from the screen
alone. In this position, the pen will not be affected
very much by the outside light.
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So thus far we have substituted a software scan
for the set of complex hardware. We have used a
technique which requires very little translation of ad-
dress sensed into work to be done. We could pro-
bably go into the type of construction required for
the light pen itself.

But wait, there seems to be some griping from
the back of the room. Yes ... Oh ... OK! The
gentleman in the last row says ‘“That’s ok for you
guys who have the Visible Memory (direct access)
display screens, but how about the rest of us who on-
ly have the scrolling type of screen?”’

A fair question, I agree. All right. A scrolling
type of screen is one where everything moves up one
notch to make room for the bottom line once the
screen is filled. Well, a number of these types of
screens have the ability to move the cursor in a
relative manner or an absolute manner. If it does
have this capability, then the technique still works
exactly the same way...we just have to work a little
harder. Lets look at a quick example.

We’ll print a cursor box followed by a descrip-
tive line on the screen, followed by a blank line, and
repeat this for 5 selections. Now to do the cursor
scan, we will begin from the lower left (home) cursor
position and move-relative-cursor until we get to the
position occupied by one of the selector boxes. Then
we replace it with a blank space instead. Scan. Are
there light pulses present? If not, we’ve found the

g Model EP-2A-79 Gl

EPROM Programmer

PET e APPLE » AIM-65  KIM-1 SYM-1 ¢ OHIO SCIENTIFIC

o
8080, 280, 6502, 1802,
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2650, 6809 based systems.

EPROM type is selected by a personality module which plugs into
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connecting to microcomputer. Requires 1'2 [/O ports. Priced at
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Part No. Programs Price
PM-0 T™S 2708 31700
PM 1 2704, 2708 1700
PM 2 2732 33.00
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PM-5 T™MS 2516,2716,2758 17.00
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Ogtimal Technology, Inc.
lue Wood 127, Earlysville, Virginia 22936
Phone (804) 973-5482

light pen position. If so, cursor backspace, put back
the selector box, space relative cursor to the next
selector box and repeat the process. As you can see,
there is no basic change in the procedure, just a
slightly different approach.

Sir, ...you do have relative cursor?! Ok then,
at least we've got one satisfied customer. By the way,
you’d probably be interested; the terminal I use on
my machine is a scrolling type and thats why I was
prepared for that question!

Now for the construction of the light pen itself.
We’ll need some kind of small cylinder to house it.
The cylinder will have to have enough room for the
phototransistor itself. And, it should have some room
for a small variable resistor and a voltage comparator
IC if we want to have it fully self-contained and
ready to plug into the game paddle input of our
computer.

I have provided a sketch of the proposed con-
struction of the pen, along with the schematic of the
one I use. These parts I had were primarily junk-box
components, and as a result, my total cost was about
$1.00 (plus the software development time). You
could probably obtain most of the components for
$5.00 or less.

Well, best of luck with your construction and
testing. If you develop some interesting applications
for your light pen, I would appreciate the chance to
hear about them:

Robert A. Peck
Manager, Technical Support to Advanced Manufacturing
MEMOREX CORP

San Tomas at Central Expy MS 10-10
Santa Clara, CA 95052
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Getting The Most
From Your Pet
Cassette Deck

Editor’s Note: There’s much of value here for any casseite user,
regardless of machine type. A couple of asides — the new recorders
Jrom Commodore (the VIC version) have tape counters. The second

oint ts stimply a comment on Mr. Sander’s remark revarding mail-
Ly g g

order computer store tapes. . . most are quite reliable in business
practice and quality control. RCL.

Louis F. Sander
Pittstourgh, PA

PET owners not fortunate enough to own a disk
spend many minutes, and ultimately many hours,
waiting for the cassette deck to finish its work.
SEARCHING seems to take forever, and we never
know whether the search will finish with a READY,
or with the dreaded PLOAD ERROR. This article
gives some practical advice on making that waiting
time shorter, more productive, and less filled with
anxiety. It is oriented toward the novice, and it con-
tains much that has been explained before, although
never to our knowledge all in one place. But even the
most experienced PLAY presser should find
something of value in it. We begin with a treatise on
tape buying, proceed to information on recorder care
and useful accessories, and end with a compendium
of helpful hints for the recordist, librarian and
programmer.

What Should You Feed A PET?

Standard cassettes can be had at prices from under
50¢ each to over $5.00, and it seems impossible to
know which ones to buy. Since the typical PET
owner will end up with dozens of tapes in his library,
knowing a bit about cassettes can be quite important
— we want to be sure that ours will perform reliably,
without contributing to the loss or ruin of valuable
programs, but we don’t want to pay extra for quality
we can’t really use. (After all, most of us are saving
up for that disk system.) A careful study will show
that there are three main areas of difference among
cassettes, each of which we’ll discuss here: playing
time, mechanical construction, and type of magnetic
tape.

First, playing time. Every cassette is marked
with a number such as C-30, C-60, C-90, etc. The
digits after the ‘C’ tell how many total minutes of
playing time there are on both sides of the tape. A
C-30, for example, has two 15-minute sides, for a
total of 30. Even though the longer tapes cost very
little more than the short ones, for most PET owners
the C-30 is the longest one to buy. One side of a
C-30 will hold at least six long (8K) programs, and
can be fully rewound in about 60 seconds. A C-60
will hold twice as many programs, but it gets tedious

to search through all that tape to find the one you're
looking for; the rewind time is longer, too. The
C-90’s and above tend to be made with very thin
tape that likes to break, or to let data leak through
from one side of the tape to the other, either of which
can ruin your program and your day. Probably the
best size is the C-10, which is not widely available,
but which holds one or two programs on a side, and
which nicely minimizes search time.

Cassette construction is less obvious than the
other two factors, but it does bear some discussion.
Cassette housings range from sloppily molded boxes
to finely assembled mechanisms with bearings and
other anti-friction devices. Most housings are glued
together, but some are assembled with screws. Many
experienced PET users prefer the screw type, which
can be taken apart for emergency untangling of
tapes. (That can be a big factor when the fouled tape
has your latest masterpiece on it.) Sloppy construc-
tion is most often found in off-brand discount store
cassettes, and it should be avoided, since a sloppy
housing tends to let the tape escape and be mangled
by your recorder. In general, the more expensive
cassettes have better housings, and are easier to re-
wind or fast forward, but you should have little trou-
ble with any but the very poorest housings.

The finest and most expensive magnetic tape
has a chromium dioxide (CrO,) coating, and should
not be used in the PET. It requires special circuitry
that the PET doesn’t have, and its greater
abrasiveness can cause rapid wear to tape-handling
parts. The next step down is extra-quality tape with
a ferric oxide coating, usually selling for $2.50 -$5.00
or more per cassette; this tape is designed to give a
very wide frequency response in stereo recording and
playback. It will work fine in the PET’s monophonic
recorder, but its premium quality doesn’t add much
to performance, and for many people the extra qual-
ity is not worth the extra price. The same can be
said of the “‘certified’”’” computer cassettes in this
price range. Your PET doesn’t need ‘‘computer
quality’’ tape, or leaderless tape, so why pay extra

for it?
Further down the line is garden-variety ferric

oxide tape with a well-known audio or electronics
brand, usually sold for under $2, or much less in
multi-packs. For most PET owners, this is the best
combination of price and performance. The tape is
designed for monophonic recorders like the PET’s,
and it has the uniform quality usually found in well-
known brands of any product. The widely available
Radio Shack Concertape, starting at 3/$1.99, is a
good example of this kind of tape. Also in this price
range are the cassettes sold by mail-order computer
stores that cater to PET owners. There are some real
advantages to these cassettes — the price is right,
they are available in the convenient C-10 size, and
they are usually screw-assembled. But there can be
risks, too. Some mail-order computer stores are
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shaky operations with flaky quality control and fluky
business practices. A good policy with these tapes is
to try them if it suits you, but keep a close eye on
what you get.

At the bottom of the list are the tapes you
should avoid — the ones sold in discount stores, with
brands you never heard of in audio or electronics.
These are not much cheaper than Concertapes, and
the tape inside is sometimes uneven and dirty. For
most of us, the risk of getting junk is not worth the
savings, so we should stick with something better.

Looking Out For Tape #1

Every tape head needs periodic maintenance, and the
two on your PET are no exception. Experts recom-
mend cleaning and demagnetizing tape heads after
every ten hours of use, and you do yourself a big
favor by following their advice. If you neglect these
important tasks, sooner or later you’ll begin to notice
frequent LOAD ERROR messages, and you may
permanently damage every recording you pass by the
head. Tape head tolerances are measured in micro-
inches, and it’s very common for an invisible buildup
of oxide residues to cause major signal losses, often
leading to LOAD ERROR:s. It’s also common for
recording heads to become magnetized after a period
of use, especially if the recorder power is cut while
doing a SAVE. A magnetized head partially erases
every tape that is run past it. A dirty head can
scratch tapes. Remember, a good head session takes
only about 1010, minutes, and it clears your head for
another @A, hours of use, so it’s well worth the
effort.

To start your maintenance program, get a bottle
or spray can of tape head cleaner and a package of
swabs. It’s helpful, too, to get a small angled mirror,
so you can inspect the heads while you work on
them. Also get a head demagnetizer, of the type that
plugs into the wall. (The cleaners and demagnetizers
that look like cassettes are not as effective as the
other types, and some poor ones can actually damage
your head, so we suggest that you avoid them.) All
these items can be purchased, often in kit form for
under $20.00, at any good audio or electronics store.
Sometimes you can borrow them from a friend who’s
into stereo or home computers.

When maintenance time comes, follow the in-
structions that come with the cleaner, and thoroughly
swab the heads, tape guides, capstan and pinch
roller, all of which you can get to by unplugging the
PET and depressing the PLAY control. If you can’t
identify which parts to clean, any knowledgeable
stereo salesman can show you the corresponding
parts on his equipment, and that should be enough
to get you started. Next, demagnetize the heads,
meticulously following the instructions that come
with your demagnetizer. Particularly avoid cutting
power to the demagnetizer when it is anywhere close
to a head, or you may magnetize it yourself. Keep

your tapes at least 5 - 6 feet away from the
demagnetizer at all times, or you may accidentally
erase them. Remember that magnetic fields pass
easily through everything but steel, and that a
wooden desk drawer can hide tapes from you, but
not from your demagger.

Useful Tape Accessories

The most useful tape accessory is a second recorder,
but not the kind that plugs into the Second Cassette
Port. You will gain many enjoyable minutes by using
an extra recorder of any kind to search or rewind one
tape while LOADing another. When searching, just
play the tape until you hear the high-pitched leader
tone, and start it right there on your PET. The
buzzsaw sound after the leader tone is the actual pro-
gram material. If your extra recorder has a tape
counter, you can use it to keep track of program
locations on the tape, and further lessen your
SEARCHING time. If it has the Cue/Review
feature, you can listen to the recorded material while
rewinding or fast forwarding, which is also very
helpful in finding things. If your recorder has a built-
in microphone, make or buy a short-circuited plug to
fit the MIC jack and cut out the microphone; that
will let you erase selected areas on your tapes, which
is useful if you’re recording over other material and
getting a lot of VERIFY ERRORs. Without the
built-in mike, you don’t need the shorting plug.

The extra recorder, used in audio mode, can
help you type in programs from COMPUTE! and
other sources, too. Just read the program aloud into
the microphone, carefully enunciating every comma
and semicolon, then play it back to yourself and type
in the program as you hear it. This is a super
method for proofreading programs that don’t work.

Another useful accessory is a bulk eraser, for
quickly erasing tapes when you want to re-use them.
Mine is a Nortronics Sound-Off, a permanent
magnet unit that works by just sliding the cassette
through a slot. Most of them plug into the wall, and
work like head demagnetizers, but on a grander
scale. Be careful with bulk erasers — they create a
strong magnetic field that can erase your good tapes
if they are anywhere close by.

The stores have many other items you might
find worthwhile. Radio Shack has a slick manual
rewinder. The Sams book ‘‘Tape Recording for the
Hobbyist’” and the Nortronics ‘‘Recorder Care
Manual’’ are good sources of useful information. Ad-
vanced tape hobbyists may also like to have a tape
splicer and a head alignment tape, but these are
beyond the needs of most of us.

Tape Handling Tips

1. Running new tapes back and forth a few times
before using them will minimize binding and
breakage. Erasing tapes before re-use will minimize
read errors due to ‘‘junk’’ on the tape. Breaking out
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the write protect tabs on a cassette will keep you
from writing over programs by mistake. Covering the
write protect hole with tape will override the
protection.

2. Keep your tapes clean: Rewind cassettes before
putting them aside, and never touch the magnetic
tape itself. Always use plastic cassette boxes; the soft
ones are cheaper and tougher, but the hard ones are
prettier. (I use hard boxes for master tapes and soft
ones for working copies.) Keep your cassette boxes in
metal containers; stray magnetic fields are
everywhere, especially around motors and
transformers, and they can damage unprotected
tapes.

3. As soon as you SAVE a program, label the
cassette with the program name. Half-inch masking
tape makes an easily removable label for cassettes,
and also fits perfectly on the edge of hard or soft
cassette boxes. Half-inch Scotch Magic Tape makes a
neatly erasable label for the same places.

4. A 1K program takes about 35 seconds to SAVE,
VERIFY, or LOAD. A 4K program takes about 90
seconds, and an 8K program about 150 seconds, or
24 minutes. The practice of SAVEing each program
twice on the same tape will keep you happy in the
face of minor malfunctions; the practice of keeping

master copies on a separate tape in a separate room
will keep you happy in the face of disaster.

5. There is a small but real danger of write-through
when programs are recorded on both sides of one
piece of tape. You can avoid it by using only one
side of your cassette, or by using both sides and
recording no further than mid-tape. I usually SAVE
one program twice on each side of a C-10. That way
I have minimal search and rewind time, conveniently
located second copies of each program, and no
overlapping.

6. During program development, SAVE your work
frequently, so you’ll have something to work with
after an unanticipated NEW or system crash. To
keep track of the different versions, make the date
and time of the SAVE an integral part of your pro-
gram’s working name: ‘‘02141015SPACEWAR”’ fits
into the 16-character limit, and indicates that this
version of SPACEWAR was SAVEd on 2/14 at 10:15
AM. If there’s ever a question, it will be obvious
that ““02141300SPACEWAR”’ is a later version, and
that ““01312200SPACEWAR"’ is an earlier one.

That’s the end of one user’s notes on saving
time and grief with your PET’s tape deck. There
must be many other good ideas on the subject. If
you have some, let us know about them.

Announcing the magazine specifically for
the educational user of microcomputers.

Beginning with the May-June 1981 issue, it will no longer be necessary for you to
interpret the technical jargon of engineers. This bi-monthly publication will present
current information in a clear, concise and readily comprehensible manner
EDUCATIONAL COMPUTER has been created with you in mind.

EDUCATIONAL COMPUTER's main objective is to become a major informational

exchange for not only elementary and high schools, but for colleges and universities as
well. All of us can learn from each other, and EDUCATIONAL COMPUTER will be there
to help spread the word

Edupational
omputer

magazine
5

* EDUCATIONAL COMPUTER will address the impact of microcomputers =
in our schools. colleges and universities

Every classroom and every teacher will have an educational computer.
Every classroom and avery teacher should have EDUCATIONAL COMPUTER magazine.

Subscribe early and save. If you order EDUCATIONAL COMPUTER belfore March 10,
1981, you will receive the first year's subscription for $10 instead of the normal rate of
$12 per year. The newsstand price is $2.50 per issue.

P O Box 535, Cupertino. CA 95015

omputer

magaiine

Enclosed is my $10 for one year (if ordered before March 10, 1981)

T O Check O Money Order
o EDUCATIONAL COMPUTER will cover critical issues that confront

users of microcomputers in education. Name

Address

e EDUCATIONAL COMPUTER will include articles by educalors
concerning their experiences with these new and important classroom
tools.

City

State Zip

Canada: Same as U.S. in U.S. funds.
Other Foreign: $18 one year only, U.S. funds.
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GAMES APPLE

Unique, Action—packed Games.

NUCLEAR WAR Nuclear confrontation on a global scale.
Many scenarios.

GALAXY Pillage a 3-D galaxy collecting loot from
captive worlds.

STOCK MARKET Rags to riches game of buy and sell with
computer stocks.

ENCRYPT Challenging puzzles, decipher coded
maessages.

Protect the federation. Real time 3-D
navigation. ®

All are User-fested with HELPS Multi-player games have Single-player option

Each . . . (assette: $14.95 Diskette: $19.95 = one-player
s s
software for small comreuters mastef charge

1903 Rio Grande P.0. Box B483 Tt Tt A € 4
Rustin, Texas 1-512-477-2207 Austin, Texas
787053 78712

PET SOFTWARE

LAS VEGAS CASINO SERIES:

red both as a tutorial for those planning 1o visit a Casino a

wanting 1o |

These tour programs ware
maans for the serious ga
options available in the
have been used to sh
heighten enjoyment

ATARI amarr SALE

HARDWARE SOFTWARE
1. Casing uu:m:n
! winnings or I ALL SEEBREE'S 28% OFF
IS CaRTTIme B s, Gelia e or e s Insls i S re si“’ BASKETBALL $31.95
reshuffie at any time. Split pairs, Double Down, or place an Insurance bet i 400 W/16K $495 SUPER BREAROUT $31.95
Full Casino rules and many other options 5 822 PRINTER $400 <
2. Casine Roulette: ) | 828 PRINTER $410 STATISTICS I 21?.32
‘I?:leir;:': :l::‘.:;:.\wu numbers, odd, even, black, etc. Watch the numbers come up as the wheel spins. Jo— MICROLINE—SB SGﬂB MDRTGAGE & LOAN 1 ~
i J STARWRITER I $1658 STAR RAIDERS 548 .00
e i aiyi w3 R St 15, Speci 5" MEMOREX DISK 18/$3g  TELELINK I ség gg
foatutes 1o help in deveiopin te: 376 818 DISK DRIVE $55¢ 3D SUPERGRAPHICSS .
4. Casino Craps: 32K MICROTEK RAM $195 SPACE INVADERS $15.95
?:‘l:; t:-‘:;-;(:lva:mv Fall OI1. Bet the Hardway or Press with Double Odds . . copis 32K AXLON RAM $275 COMPUMAX :
y e AT 16K ATARI RAM $155 GENERAL LEDGER 5139.35
o e AR e 8K ATARI RAM 545, BRYARLES 1o
ol e 850 INTERFACE $185  RECEIVABLES 5133-32
o g LIGHT PEN 569795 | “DICHORORE. e
Play Backgammon against your PET, Exceilent graphics and doubling option 815 DISK $1350 .0¢ SUNDAY L .
make for a fast and exciting game s 098
P iion by COMMODOREJAPAN, Peioims exacly ks the popular video arcad verson being played a NEW! MAIL LIST BY MAGIC LANTERN $59.95
over the country. Machine language graphics and sound provide hours of entertainment s $ 995 . X
Please speciy which ROM sel your PET has Runs on disk. Sort by name, zip. Select on
* gi?yc:;:rus| the PET. PET plays a good, fast game according to International Checker Rules. Excellent ’ 15 cha r?c tF-'l.’ information field. Full doc-
:::ﬁ:‘;cd‘ih:::g\:'a:?:‘ca:::lli:!;ﬂ all checkers. Wai.:h your PET move his man around the board. Clock shows e umenta tion lncl ud ed i AVai lahle now.

T 1 the cuwatooeh T T Tow pleyedim foir, 4 44 oo, PET plays & 1 wxciiig gui DATA BASE BY MAGIC LANTERN $99.95

choosing one nnm-u ategies for each game $795

. Go Moku:

Angien! Chinese board game played on a 9 x 9 board. Get & men in a row before your PET. A diflerent
strategy for each game. SRR : P

. Othello:

English game known as Reversi. Try to capture the PET's men before he captures yours. Play against the
PET or against yout lriends Fastandfun. .....

. Cribbage:

An Excelient version of this favorite card game. All cards are shown using PET's exceliont graphics
The PET plays a cool logical game difficult to beal even for the best players

. Game Package:

Any six of the abave programs. .........

Requires disk. Full data base management
faciilites including select, sort, print, etc.

5 795 Available March 31. Write for description.
FREE CATALOG & NEWSLETTER - SEND NAME, ADDRESS
3795 b We stock over 100 ATARI software
nm & titles. In stock products ship
. ] within 24 hours. Prices are for
s LANTE=N MAIL ORDER ONLY. COD UNDER $100.
- cm 3313 UNIVERSITY AVE. MADISON, WI
Small Systems With Big Ideas 53705 (608) 233-2026

QUARAMTEE: ‘All progrims are guaranteed to be free from errors and to load-on any PET. Any defective tapes will be replaced free
olcharge

Order From: CMS SOFTWARE, 5115 Menelee Drive, Dallas, TX 75277
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Part 3 of several

The Mysterious And 1

Unpredictable RND £ oy

Bob Albrecht and
George Firedrake

From a book of the same name
by Dymax Publishing Company,

copyright ©1980 Dymac. by mail at: <

Permission to reprint by P.0. Box 310

teachers for classroom Menlo Park, CA T i =
use is granted. 94025 / =

Dice Roller

OK PET, let’s roll one die a bunch of times. We will
simulate rolling an ordinary six-sided die. For each
roll, the possible outcomes are 1 or 2 or 3 or 4 or 5
or 6.

1@ REM#*%%DICE ROLLER i1

2@ @ REM¥*¥®FIND OUT HOW MANY ROLLS
21¢ PRINT "[CLRI" ;

22¢ INPUT "HOW MANY DICE ROLLS" ; N

L@@ REM®#¥ROLL ONE DIE N TIMES
41 FOR K = 1 TO N

u2g DIE = INTCE®RNDC1)) + 1
439 PRINT DIE,

Lu4g NEXT K

u5@ PRINT

999 END

For many dice games or other uses of dice, we roll
two dice. The outcome of a roll is the total of the
“‘spots’” or number showing on both dice.

a7

Your turn. Tell PET how to simulate rolling two
dice.

Exercise 11. Write a program to simulate rolling two
dice, N times.

7o

HOW MANY DICE ROLLS? 2§

8 7 3 1f
9 9 8 4
6 7 14 11
5 6 5 6

READY
|

Editor’s Note: You may
reach Bob & George

T
=

\
l :"%
7 4
07
7Y
A
£
W !
X A I
/ U
>
S < 2-.;'_—{
n =

When we roll two dice, the possible outcomes are

numbers from 2 to 12. However, they are not equally
likely.

® There is only one way to get 2.

s . 1+ 1=2
® There are {wo ways to get 3.

. A I+ 2=3

Sl 2+1=3
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Moving with You into the '80s
Microcomputer Gourseware

From Scott, Foresman,
the Education Expert

Reading Skills Courseware Series (Grades K-6)

and Mathematics Courseware Series (Grades K-8)

feature:

e content correlated with basal series—to
supplement instruction, provide enrichment

* individualizing capabilities that meet each pupil's
learning needs

e motivating animation, color graphics, music, and
speech

e comprehensive Teacher's Guides

School Management Applications for
administrators feature:

: ,;.,;,':"".d-n'-- ;-:'x e fourteen modules, each programmed to
o e e whs g
T e easy information storage and access, clearly
e sodoaa G organized printed reports
IOMRE MEEEP orzassezes e program instructions in plain English, helpful

ANY CHAMGES? : Reference Manuals

Scott, Foresman Module Packages
(Grades 1-3) for Speak & Read™ Educa-
tional Model, complete with Pupil Books,
Teacher's Guides, and optional Work-
books, can enhance any reading cur-
riculum by reinforcing essential skills.

J¥ Scott, Foresman and Company

Electronic Publishing
Glenview, lllinois 60025

Learn more. Mail this coupon

to receive free information. it

COo3

To Scott, Foresman Electronic Publishing

Name

Please send me free, full-color brochures on:

[J Reading Skills Courseware Series and Mathematics Position

Courseware Series (E0103)
School Address

1 School Management Applications (E0101)
[J Scott, Foresman Module Packages for Speak & City State ZIP Code.

Read™ (E0141)
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® There are several ways to get 7. Or, since the total for all outcomes is 36,
. : : (S 6= 7 PROPORTION FOR NUMBER OF WAYS
i OUTCOME X = TO GET OUTCOME X

e o
oo . 6 +51i=:7

Exercise 13. Complete the followi
R ° e p ollowing
o "o oot 4L+3=7 table (use a calculator!)

And several more!

Exercise 12. Complete the following table showing

the number of different ways to get each possible out- OUTCOME NUMBER OF WAYS PROPORTION
come (2 through 12) in rolling two 6-sided dice.

2 1 1/36 =.0278

OUTCOME  NUMBER OF WAYS 3 2 2/36 = .0556

9 1 4 3 3/36 = .0833
3 2 5 P
4 5 e e
5 A3 7 e
6 = 8 =
7 e 9 o
8 . 10 —
9 il 11 —

11 N - If we flip a coin, the probabiliiy of getting HEADS is

12 . Y% =.5. What is the probability of getting TAILS?

Yes, we are leading up to a heavy exercise. But, you can
probably do it!

Next, we would like to compute proportions, as

ise 14. Wri ; i - N r
defined bélow (X is any outcome, 2 through 12). Exercise rite a program to simulate N rolls of

two dice. Don’t print the results. Instead, count the

NUMBER OF WAYS number of occurrences of each possible outcome (2
PROPORTION FOR - TO GET OUTCOME X through 12), then print this information and also
OUTCOME TOTAL NUMBER OF WAYS print the proportion of each outcome. Huh? For N
FOR ALL OUTCOMES rolls, the proportion for outcome X is:

PROPORTION FOR NUMBER OF TIMES
OUTCOME X = X OCCURRED

N

L -

I7a

[
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TEACHING TOOLS: Microcomputer Services

EDUCATIONAL SOFTWARE
FOR PET* COMPUTERS

e Extensively tested in schools
e Adapts the computer to the child
e Follows sound educational practices

ADDITION AND SUBTRACTION PROGRAMS

The addition program has 24 problem levels; the subtraction program has 12 levels.
Problems are presented vertically, are answered from right to left, and carrying or
regrouping can be marked. The child receives immediate feedback, with graphics
reinforcing correct answers. By selecting from a menu, you can set the number and
difficulty level of the problems, time limit, and number of attempts allowed.

LETTERS & NUMBERS PROGRAM

Ideal for young children and special education classes, this program uses large
letters and numbers created with PET™* graphics. Your optionsinclude matching one
or more characters, completing sequences, and filling in missing items; you may
select letters, numbers, or both.

MATCH GAME PROGRAM

Use this match or concentration game for memory building and lesson reviews in
game format. This program gives you many options. Play it with shapes, words, math
problems and answers, and word pairs (such as synonyms or translations). Select
sets of matches built into the program or enter your own. One to four players
compete; single players challenge the computer.

WRITE FOR MORE INFORMATION

TEACHING TOOLS™programs runonany PET*. Each program comes with complete
instructions, is easy to use, and is GUARANTEED TO BE THE BEST AVAILABLE.

ORDER the Addition, Subtraction, Letters & Numbers, and Match Game by sending
$20.00 for each program, plus $1.00 per order for postage and handling. All programs
are mailed first class. Ask for free details about programs available soon: Beginning
Number Skills, Multiplication, Division, and Spelling. MONEY BACK GUARANTEE.

Master Charge and Visa_l ac_;cepted. *PET is a trademark of
Include card number, expiration date, Commodore Business Machines.
and signature. N.C. residents add 3% sales tax.

T EAC H I N G TO 0 LSTE‘Microcomputer Services In Canada, contact:

Dept. CM81 S.E.S. Computing Inc.
P.O. Box 12679 267 Bain Avenue
Research Triangle Park, N.C. 27709 Toronto, Ontario M4K-1G2

(919) 851-2374 (416) 463-5302
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We did it, we wrote the program and ran it. Here is
what happened.

FREQUENCY
means
NUMBER OF TIMES

OUTCOME FREQUENCY PROPORTION
2 23 g2k
3 62 .g62
b 81 .pg81
5 149 189
6 144 .14
7 142 <142
8 157 .137

99 126 .126
18 34 .48
11 72 .g72
12 27 .g27

If you have the time, try 10000 rolls, or 20000 rolls,
or even 100000 rolls. Compare the proportions with
the proportions you wrote down for Exercise 13. Or,
compare with our answers for Exercise 13. (@)

DISK DRIVE WOES? PRINTER INTERACTION?
MEMORY LOSS? ERRATIC OPERATION?

DON'T BLAME THE SOFTWARE!

Power Line Spikes, Surges & Hash could be the culprit!
Floppies, printers, memory & processor often interact!

Our unique ISOLATORS eliminate equipment interaction
AND curb damaging Power Line Spikes, Surges and Hash.
*|ISOLATOR (1SO-1A) 3 filter isolated 3-prong sockets;
integral Surge/Spike Suppression; 1875 W Maximum load,
1KWloadanysocket . .............. $56.95
*ISOLATOR (1S0-2) 2 filter isolated 3-prong socket banks;
(6 sockets total); integral Spike/Surge Suppression;

1875 W Max load, 1 KW eitherbank . .. .. .. $56.95
*SUPER ISOLATOR (1S0-3), similar to ISO-1A

except double filtering & Suppression . . . $85.95
*ISOLATOR (1S0-4), similar to ISO-1A except

unit has 6 individually filtered sockets . . . . $96.95
*|SOLATOR (1S0-5), similar to ISO-2 except

unit has 3 socket banks, 9 sockats total . . . $79.95

*CIRCUIT BREAKER, any model (add-CB) Add $ 7.00
*CKT BRKR/SWITCH/PILOT {-CBS) . . . .Add $14.00

Zmam TOLL FREE ORDER DESK 1-800-225-4876
(Except Ma, HI, Ak, Pr, Canada)

[ Electronic Specialists, Inc.

171 South Main Street, Natick, Mass. 01760
TECHNICAL & NON-800 AREAS 1-617-655-1532

Dept. CT

Microphys Programs

e'.:ET Software Specialists APPLE

Eiﬁ Science and Education Cf)

ek

Microphys is pleased to announce the availability of its
educational software for use with the Commodore PET/CBM
and Apple/Bell & Howell microcomputers. These programs
have been successfully employed in Chemistry, Physics,
Calculus and Mathematics classes on both the high school
and college levels.

The programs are supplied on C-10 cassettes and are
accompanied by complete instructions so that even those
with little or no computer experience may immediately utilize
the software in their classrooms. Each cassette retails for
$20 and may be obtained from leading computer dealers or
directly from Microphys.

Each Physics and Chemistry cassette has both a computer-
assisted and individualized-instruction program recorded on
opposite sides of the cassette. The CAl program guides the
student through interacts with the computer and receives
immediate evaluation of his responses and/or assistance
when needed. The I/l pr _?ram generates a unique set of pro-
blems for each student. The computer can supply answers
so that the student may check his own work. If the teacher
directs the computer to suppress these answers, the student
completes his work at home and then feeds his results into
the computer which grades his work, supplying the answers
to those questions incorrectly solved by the student. NOTE:
each time a particular program is run, a different set of
numerical values is generated. In most instances, an entirely
new problem is presented. The Mathematic and Calculus
cassettes have only the individualized-instruction feature.

For those using disk drives, the programs have been
coherently grouped and are available on diskettes. The price
of each diskette is $180 which represents a considerable
savings with regard to the individual cassette price.

A partial list of the programs available appears below.
Please write for the Microphys Winter Catalog which
describes the complete line of educational software for use
on the PET/CBM and Apple/Bell & Howell microsystems.

CALCULUS CASSETTES

PC726-Difterentiation of Algebraic Functions
PC727-Maxima/Minima Problems: Part |
PC728-Maxima/Minima Problems: Part Il
PC729-Relative Rate Problems: Part |
PC730-Relative Rate Problems: Part Il
PC731-Integration of Algebraic Functions
PC732-Differentiation of Trigonometric Functions
PC733-Integration of Trigonometric Functions
PC734-Integration: Areas of Plane Figures
PC735-Integration: Volumes of Solids
PC736-Integration: Arc Lengths
PC737-Integration: Surface Areas of Solids

M&  Caleulus | Diskette - contains 726 - 737

PHYSICS AND CHEMISTRY CASSETTES

1. Linear Kinematics 21. Series Parallel Circuit Analysis
2. Projectile Motion 22. Faraday's Law

3. Momentum and Energy 23. Gram-Molecular Mass

4, Energy and the Inclined Plane 24, The Mole Concep!

5. Inelastic Collisions 25. The Molarity Concept

6. Centripelal Force 26. The Normality Concep!

7. Pulley Systems — Machines  27. The Molality Concept

8. Specilic Heal Capacity 28. Stiochiomelry: Mass/Mass

9. Calorimetry 29. Stoichiometry: Mass/Volume
10. Heats of Fusion/Vaporization  30. Stoichiomelry: Volume/Volume
11. Specific Gas Laws 31. Stoichiometry: General

12. General Gas La vs 32. Percent Concentration

13 sl 33. pH Concep!

14 dynamics 1 34, EMF of Electrochemic

15 ding Waves 35. Electric Field Analysis

16. Longitudinal Standing Waves 36. Photoelectric Effect

17. Lenses and Mirrors 37. Symbols and V. €

18. Refraction of Light 38 es ol Compo

19. Series Circuit Analysis 39 as of Comp

20. Parallel Circuit Analysis | 40 Th'a\lr!nmalﬂeflnc

20A. Parallel Circuit Analysis Il

' Phy!n:leuullw ntain programs

P2 Fh‘stlllﬂulolln‘ Atair wing programs
41516 17 18 21 35 3640 303 304

Mlcrophys Programs

2048 Ford Street
Brooklyn, New York 11229
(212) 646-0140
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Now The PET’s Know How To Share
MUPET MULTIUSER SYSTEM

EDUCATION

* allows direct access to any
programmes or data files

* reduces media cost - one set
of disks needed for up to 8
users

* disk based languages such
as Assembler, Pascal, Word
Processing, available to all
users

BUSINESS

* true multi-station
wordprocessing with access
to common data files

* cost per station drastically
reduced

* printer spooling is
supported

MANUFACTURING

* using optional DOUBLE
MUPET, both local and
common |IEEE devices are
supported

* test equipment can be
controlled locally, while
reports and programmes are
managed universally

MUPET
USES

NO
NONE
NOT ANY
NOT ONE BYTE

OF
SOFTWARE

HABRRRRRE

YOU CAN RUN
ANY COMBINATION
OF PROGRAMMES
OR LANGUAGES
AT THE SAME TIME

e word processing
e Pascal

e Assembler

e Future???

* MUPET supports any
combination of CBM
hardware — present or
future — which supports the
IEEE bus

* MUPET plugs in externally.
No need to open the
PET/CBM cabinet

* MUPET supports all existing
and future CBM disk based
software

* MUPET supports printers as
well as disks

* MUPET supports all

versions of Commodore
Basic

PET/CBM Trademark of
Commodore Business Machines

v

CANADIAN MICRO DISTRIBUTORS LTD

365 Main Street, Milton, Ontanio L9T 1P7 | 416 B78-7277
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A CAl program
called

LINEAR
EQUATION

Peter Oakes
Muskegon, Ml

This article is about Computer-Assisted-Instruction
or commonly called CAI programming. My example
program is called LINEAR EQUATION. It is writ-
ten for an 8K PET computer. Since it uses a
minimum of graphics I believe it could be modified
for many other small computers.

The Program Has These Features:

choice of using the computer monitor or a printer.
choice of 6 different randomly generated problems.
problem solutions complete with step by step pro-

cedures for solving.

Program Description

Lines 100-106 simply announces the program.

Line 108 makes the RND (random number generator) truly
random for the ‘‘older’’ original ROM PETs.

Lines 110-122 asks if the user wants to use a printer. If this
option is executed, then the problem question and solu-
tion (and procedure) will be written to the printer.
Everything else is still done on the monitor. Figure 1
shows a sample output for a printer. Of course, a similar
output would appear on the monitor if the printer op-
tion is not executed.

Lines 124-144 ask for the problem type the user wants gener-
ated. Line 144 forces the user to answer only with a
1,2,3,4,5,0or 6. A similar control occurs in line 118 mak-
ing sure the user answers with Y,N, or T

Lines 146-168 gets the random data to generate the problems.
Line 152 generates a random number V(I) in the range
[-11.0 to + 11.0] excluding [-0.9 to +0.9]

Lines 158-168 calculate specific problem data.

Example: X1 = INT(-V(2)/V(1)*100 + .5)/100 calculates
the x-intercept of a line rounded off to hundredths by
the underlined portion of the statement.

Line 172 opens the PET to a device (ie: opens to write to
the monitor or printer depending on the value of U8
from lines 114-116). Line 172 also clears the monitor if
the printer is not used. Line 174 prints a ‘‘divider’’ bet-
ween problems if a printer is used. Line 176 will GOTO
the printing of the selected problem as does line 250
print the appropriate solution.

Lines 234-250 checks (on the monitor) to see if a solution is
wanted.

Note that in the printing of signs care has been taken
to print the appropriate - or + sign. An example is
found in the subroutine at lines 402-406 (as used
from line 264). If T had a value of -7.2, then the
subroutine would make T$ be -7.2 whereas if T had

a value of 7.2, then T$ would be made + 7.2 which
assures the correct printing of T$.

The rest of the program lines are unique to what
each line does and would take too much space tc ex-
plain every detail. I'll let the reader read those lines
over on his own. I hope this program will be of value
to the reader as CAI programs can be very helpful in
mathematics. Figure 2 shows a complete listing of the
program with graphics noted.

Figure 1

GIVEN: SLOPE = 9.2
Y-INTERCEPT ¢ &.-5.6 )

FIND: R+Y4+C=8 WITH B=-{
ALS0:  k-INTERCEPT,

USING: Y - Y1 = MK - X1
WHERE M = SLOPE OF THE LIKE
(51,¥1) = f FOINT OH THE LIME

THH ¥ +5.6= 9.2{(8-0)
Y+he= %2%
8= 9.2%-Y-%6 (EREATION
IFv=@: @= 9.2K-0-"%¢
@= 9.2%-%e
2.2 5 =-56
A= L6l

THUA ¢ .61 .+ @) = X-INTERCEFT

Figure 2

108 PRINT"ALINEAR EQUATION":PRINT"PETER -
-OAKES,10-1-88, 7K

182 PRINT:PRINT"PROGRAM GENERATES -
-LINEAR EQUATION

164 PRINT"PROBLEMS AND PROVIDES A -
~SOLUTION

166 PRINT"PROCEDURE.

107 :

%gg U9=RND(-TI) :REM RANDOMIZE RND

110 :REM USE PRINTER ?

112 PRINT:INPUT"USE PRINTER (Y,N,T)";QS:
~IFQS$="T"GOTO388

114 IFQS="Y"THENU8=4:G0T0120

116 IFQS$S="N"THENU8=3:G0T0126

118 GOSUB392:GOT0112

120 PRINT:PRINT"WHEN PRINTER IS READY - -
-PRESS rSPACEf KEY

%%% GETQS$:IFQS$S=""GOT0O1l22

124 :REM PROB CHOICE

126 PRINT"AWANT TO SOLVE A LINEAR -
-EQUATION GIVEN

128 PRINT" 1. SLOPE & Y INTERCEPT

139 PRINT" 2. SLOPE & A POINT
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More than 200 instructional programs

Unless otherwise specified, each one can be
purchased for ¥7 95

You may wish to order tapes by the MICRODOZEN. Any twelve $7.95 tapes can be
purchased for $84.00.

Send for free catalogue: |

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

PET is the registered trade-
mark for Commodore Busi-
ness Machines, Santa
Clara, CA.

All programs work with any
8K PET, old or new.
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132 PRINT" 3. TWO POINTS 226 MS$="PARALLEL":GOSUB432:G0T0236
134 PRINT" 4. X & Y INTERCEPTS 228 :
136 PRINT" 5. PARALLEL LINE & A POINT 230 :REM #6:M=V(1l),B=V(2) & POINT:
138 PRINT" 6. PERPENDICULAR LINE & A - - (V(3),V(4))
-POINT 232 MS="PERPENDICULAR":GOSUB432
146 PRINT" T. TERMINATE THE PROGRAM 233 :
142 PRINT:INPUT"WANT TYPE: 1,2,3,4,5,6, 234 :REM WANT SOLUTION ?
) -OR T";QS$:IFQS="T"GOTO388 236 PRINT:PRINT:PRINT#1:CLOSEL
144 N=VAL(QS$) : IFN<1ORN>60RINT (N) <>NGOTO1 238 PRINT:INPUT"WANT SOLUTION (Y,N,
-42 -T)";Q0$:IFQS="T"GOT0O388
145 : 240 IFQS="Y"GOT0246
146 :REM DATA -100<V(I)<1080; V(1)=M & - 242 IFQS="N"GOTO378
-V(2)=B IN Y=MX+B; V(3) & V(4)=X-CO 244 GOSUB392:GOT0238
-0ORD'S 245
148 FOR I=1 TO 4 246 :REM WRITE SOLUTION
152 V(I)=INT(RND(1)*106+.5)/10+1: 248 OPEN1,U8:CMD1:IFU8=3THENPRINT"A
-IF RND(1)>.5 THEN V(I)=-V(I) 250 ONNGOT0254,276,294,318,340,356
154 NEXT I 251 :
155 : 252 :REM #1
156 :REM ASSIGN VARIABLES 254 GOSUB410
158 X1=INT(-V(2)/V(1)*100+.5)/100: 256 PRINT:PRINT"THEN Y ";:T=V(2):
-REM X-INTERCEPT ~GOSUB398:PRINT TS$" = "V(1)"( X - =
160 YI=INT((V(1)*V(3)+V(2))*100+.5)/100: -0 )
-REM Y-COORD AT A POINT 258 PRINT" Y apen = ny ey
162 Y2=INT((V(1)*V(4)+V(2))*100+.5)/100: 260 PRINT" B ="V(1)"X - ¥ ";:
-REM Y-COORD AT ANOTHER POINT -T=V(2) :GOSUB464 : PRINT TS$;
164 BL=INT((V(4)-V(1)*V(3))*1E2+.5)/1E2: 262 PRINT" (EQUATION) ":PRINT:PRINT
-REM Y-INTERCEPT OF PARALLEL SYSTEM 264 PRINT:PRINT"IF Yy=@: @ = "V(1)"X - -
166 M2=INT((-1/V(1))*100+.5)/100: o0 ";:T=V(2) :GOSUB404:PRINT TS
-REM SLOPE FOR PERPENDICULAR SYSTEM 266 PRINT" 8 = "V(1)"X "TS
168 B2=INT((V(4)-M2*V(3))*100+.5)/100: 268 PRINT" ";-V(1)"X = "V(2)
-REM Y-INTERCEPT OF PERPENDICULAR - 278 PRINT" Xr=: "x]
~SYSTEM 272 PRINT:PRINT"THUS ("1, 8 ) =
169 : -X-INTERCEPT" :GOTO376
176 :REM WRITE PROB 23" =
172 OPEN1,U8:CMD1:IFU8=3THENPRINT"R": 274 :REM #2
~GOTO176 276 GOSUB41@:PRINT
174 PRINT"==============c=============== 278 T=Y1:M=V(l):GOSUB418
Gme—msmo o 280 PRINT:PRINT:PRINT"IF X=0: Y = -
176 ONNGOTO0180,194,206,216,226,232 2"V(1)" (@) "T$" = "T$
177 282 PRINT" (8 ,"TS$") = -
180 :REM #1:M=V(1l),B=V(2),X1=X-INTERCEPT -Y-INTERCEPT
182 PRINT"GIVEN: SLOPE = "v(1) 284 PRINT:PRINT:PRINT"IF Y=0: 0 = -
184 PRINT" Y-INTERCEPT ( @,"V(2)") ="V(1) "X "T$
186 PRINT:PRINT"FIND: AX+BY+C=0 WITH - 286 PRINT" R T DR ¢
-B=-1 288 PRINT" 1" = X
188 PRINT"ALSO: X-INTERCEPT.":GOT0236 290 PRINT" ("X1", B ) = =
189 : -X-INTERCEPT":GOT0376
192 :REM #2:M=V(1),B=V(2),X1=X-INTERCEPT 291 :
- & POINT (V(3),Yl) 292 :REM #3
194 PRINT"GIVEN: SLOPE = "V(1) 294 PRINT"SLOPE = M = (Y1-Y2)/(X1-X2)
196 PRINT" F("V(3)") = "yl 296 PRINT" = ("Y1l;:T=Y2:G0OSUB398:
198 PRINT:PRINT"FIND: Y=MX+B -PRINT TS$")/("V(3);
200 PRINT"ALSO: X & Y INTERCEPTS.": 298 T=V(4) :GOSUB398:PRINT TS$")
-GOT0236 308 PRINT" = "W (1)
201 : 302 PRINT:PRINT"THUS IN THE EQUATION:
204 :REM #3:M=v(1l),B=V(2) & POINTS: A Y = MX + B
- (V(3),Y1l) & (V(4),Y2) 364 PRINT" Y =5
206 PRINT"GIVEN THE POINTS: ("v(3)", -"V(1)"X + B
-"yl") 306 PRINT:PRINT:PRINT"THEN "Y2" = -
208 PRINT" ("v(a)", 271" ("V{4) ") £ B
SMy2m) 3@8 PRINT" "y2" = ";INT((V(1)*V(4))
210 PRINT:PRINT"FIND: Y=MX+B":GOT0236 -*100+.5)/1608;" + B
212 31¢ PRINT" "y(2)" = B
214 :REM #4:M=V(1),B=V(2),X1=X-INTERCEPT 312 PRINT:PRINT:PRINT"THUS THE EQUATION -
216 PRINT"GIVEN: Y-INTERCEPT ( @,"Vv(2)") -IS
218 PRINT" X-INTERCEPT ("X1",0 ) 314 PRINT:PRINT" Y = "V(1)"X ";:
220 PRINT:PRINT"FIND: Y=MX+B":GOT0236 ~T=V(2) :GOSUB4@4 : PRINT TS$:GOTO376
222 3152
224 :REM #5:M=V(1l),B=V(2) & POINT: 316 :REM #4
- (V(3),V(4)) 318 PRINT"USING: Y = MX + B
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COMPUTER MAGIC LTD.
ATARI COMPUTER SOFTWARE

(FOR ATARI ADD & 400 REQUIRES 16K MEMORY)'

HORSEWORD DERBY™w™
COMPUTER MAGIC LTD.

-Player against the computer

+Action graphics

+Attractive colors and sounds $ 1495

+Four levels of play

+1 or 2 Player ACTION SPACE GAME
+Great color, sound, graphic combination

AVOID COMPUTER MAGIC LTD.
+5 play variations $ 1495
+Keep ship in quadrant while trying to ,

blast everyone. You can (including opponent)
"THE BEST PLAYER WINS"
TRIBOMB comPUTER MAGIC LTD.
+ ACTION GAME
+1 or 2 player game...just try to beat $ 1495
the computer.
+5 Jevels of play ;
"THE BETTER YOU GET THE HARDER |WE MAKE IT!"
ATARI REGISTERED TRADEMARK OF ATARI INC.
ALL ATARI 2600, 800 & 300 CARTRIDGES &
SOFTWARE, HARDWARE, JOYSTICKS,
PADDLES ETC.SEND FOR CATALOGE.
I COMPUTER MAGIC LTD. S A
176 Main Street. Port Washington

PLEASE SEND ME

= New York 11050 ( JHORSEWORD DERBY ————

NAME ————————ss ()avob

i ADDRESS ()TRIBOMB
— ACT $1,50 SHIPTING

N Y Residenls Add 7% Sales Tax Amount Enc losed
L-—-------------—-----

New PACKAGED PROGRAMS

from
CASCADE
COMPUTERWARE

=

2

Z
:DUCATIONAL
PROGRAMS

for Commaodore
Computers

CASCADE COMPUTERWARE PRO-
GRAMS are designed to increase your
satisfaction and utilization of your
Commodore Computer. Our
professional programmers have
created new programs for BUSINESS
ENTERTAINMENT, EDUCATION, and
STATISTICAL applications. Write for
detailed information:

CASCADE COMPUTERWARE 