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e answer.

-the company that brought Winchester technol

the microcomputer— is now delivering the solution to backup
for less than $1500.

It's called the Corvus MIRROR®, a backup employing low-

cost removable media with a total capacity of up to 100 million

bytes each. In approximately ten minutes, you can transfer an
entire ten million byte disk without operator intervention.

Corvus is the company that gives you a complete systems
solution to the mass storage needs of microcomputers. Our
systems have fully compatible hardware and software for the
Applet (including Apple Pascal), S-100 Bus, TRS-80+, and now
the LSI-11 and ALTOS computers. We utilize proven Winchester
technology with IMI-7710 drives. Up to four eight-inch disks can
be used with our Z-80 based controller.

Interested in our new removable-media backup or our pace
setting Winchester systems? Both are available now. Call or
write for full information.

^?

CORVUS SYSTEMS, Inc.
900 S. Winchester Boulevard
San Jose, California 95128
408/246-0461

tApple is a registered trademark of Apple Computers, Inc.

+TRS-80 is a registered trademark of Radio Shack, a Tandy Cc. CIRCLE 138 ON READER SERVICE CARD



Say "Merry Christmas
with a gift from
Creative Computing!

99

•More BASIC Computer Games
84 fantastic new games in standard
Microsoft Basic. $8.25 postpaid.

Artist and Computer

35 artists discuss their use of the
computer in this lavishly illustrated

book. Hardcover $11.00 postpaid; Soft-
cover $5.75.

•Computer Coin Games
Learn how computer circuits work with
these fascinating "penny" games. $4.70
postpaid.

Katie and the Computer

An imaginative "Alice in Wonderland"
type story in which Katie explores the
inside of a computer. Full color through-
out. For ages 5 to 10. $7.60 postpaid.

Computer Music LP
12" LP of 1978 Philadelphia Computer
Music Festival. $6.00 postpaid.

Binary Dice

A perfect stocking stuffer for children
from 5 to 95. A mere $1 .25 postpaid.

•T-Shirts

7-Dynamite Designs:
• BionicToad
•Computer Bum
• Program Bug
•I'd Rather Be Playing Spacewar
•Pi to 1328 places
•Robot Rabbit
•Creative Computing

Available in adult S,M,L,XL. Each only
$5.00 postpaid.

Send your check for books to
Creative Computing, P.O. Box 789-M,
Morristown, NJ 07960. NJ residents add
5% sales tax. Visa, Master Charge or
American Express are also acceptable.
For faster service, call in your bank card
order toll free to

800-631-8112
(in NJ, call 201-540-0445)
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Coming in

January

Intelligence

•Alan Turing
Computing Machinery and Intelligence

•Hubert Dreyfus
What Computers Still Can't Do

•Ulrich Neisser:

Computers Can't Think

•Jeff Levlnsky
GROW: A Program That Learns

• Norman Whaland
Means End Analysis

Simulations

•Air Traffic Controller

•Phantom Vortac

•Model Rocket Design

And much, much more!
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Low-cost hard disk computers
are here

11 megabytes of hard disk and 64 kilobytes of fast RAM in a

Z80A computer for under $10K. Two floppy drives, too.

Naturally, it's from Cromemco.
It's a reality. In Cromemco's new

Model Z-2H you get all of the above
and even more. With Cromemco you
get it all.

In this new Model Z-2H you get

not only a large-storage Winchester

hard disk drive but also two floppy

disk drives. In the hard disk drive you
get unprecedented storage capacity

at this price—11 megabytes unfor-

matted.

You get speed—both in the 4 MHz
Z80A microprocessor and in the fast

64K RAM which has a chip access

time of only 150 nanoseconds. You
get speed in the computer minimum
instruction execution time of 1 micro-

second. You get speed in the hard

disk transfer rate of 5.6 megabits/sec.

EXPANDABILITY
You get expandability, too. The

high-speed RAM can be expanded to

512 kilobytes if you wish.

And the computer has a full 12-slot

card cage you can use for additional

RAM and interface cards.

BROADEST SOFTWARE SUPPORT
With the Z-2H you also get the

broadest software support in the

microcomputer field. Software Cro-

memco is known for. Software like

this:

• Extended BASIC
• FORTRAN IV

• RATFOR (RATional FORtran)
• COBOL
• Z80 Macro Assembler
• Word Processing System
• Data Base Management

with more coming all the time.

SMALL, RUGGED, RELIABLE

With all its features the new Z-2H,

including its hard disk drive, is still

housed in just one small cabinet.

Included in that cabinet, too, is

Cromemco ruggedness and reliability.

Cromemco is time-proved. Our
equipment is a survey winner for

reliability. Of course, there's Cro-

memco's all-metal cabinet. Rugged,
solid. And, there's the heavy-duty

power supply (30A @ 8V, 15A @
+ 18 V, and 15A @ -18V) for cir-

cuitry you'll sooner or later want to

plug into those free card slots.

CALL NOW
With its high performance and low

price you KNOW this new Z-2H is

going to be a smash. Look into it

right now. Contact your Cromemco
computer store and get our sales

literature. Find out when you can

see it. Many dealers will be showing
the Z-2H soon— and you'll want to

be there when they do.

Hard disk drive at lower left can be inter-

changed just by sliding out and disconnecting

plug. Seven free card slots are available.

Z-2H includes printer interface card.

PRESENT CROMEMCO USERS
We've kept you in mind, too. Ask
about the new Model HDD Disk

Drive which can combine with your
present Cromemco computer to give

you up to 22 megabytes of disk

storage.

r^3 Cromemco
L3 n corporated

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415)964-7400

Tomorrow's computers now
CIRCLE 142 ON READER SERVICE CARD



SMOKE SIGNAL BROADCASTING
PRESENTS ...

THE SMOKE WRITER (VDB-1)

The SSB SMOKE WRITER incorporates the latest advances in electronic
technology to bring you and the SS-50 bus a truly unique video display board.
The SMOKE WRITER uses the MC6845 CRT Controller chip and provides
total control over the display format.

Ktf*
*H* The standard features of

the SMOKE WRITER are:

%.^O
Oq

80 x 24 display with 32 graphic
characters. Optional character
generator ROM with 128 ASCII
characters plus 128 graphic
characters.

Upper and lower case characters
with lower case descenders.

Programmable character set, a

total of 128 characters in a 2K
EPROM; a 256 character 4K
EPROM is optional.

Reduced intensity or reversed

video

Programmable display rate (10 to

5000 character per second) equiva-
lent to 100 to 50K baud.

Protected fields.

Addressable Cursor.

2K video display RAM accessible

by the CPU as standard RAM
Memory.

IK EPROM for Software drivers. • 128 Bytes of Scratch pad RAM.

If you have a need for a fast and dependable video display board, Smoke Signal

Broadcasting has what you are looking for. The SMOKE WRITER is right at

home when used with a cursor based editor or in a business program that needs
protected fields.

£j&±£JI f*3F

31336 Via Colinas, Westlake Village, CA 91361, (213) 889-9340
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Use your TRS-80 Level II more effectively with these system

utilities from TBS.
BASIC TOOLKIT by F. Barry Mulligan is a basic programmer's

dream come true. Tnis program has the following features.

Variables Map - Gives an alphabetical listing of each variable

used, a list of the lines the variables appear on, and shows the

number of times the variable appears on the line. Goto X Ref -

Lists in numerical sequence the destination of each GOTO and

GOSUB statement and the line number that it appears on. Recall

- Allows you to recall a program after you have hit reset,

accidentally typed NEW or have booted back to DOS. Merge -

Enables you to merge tape or disk programs. Test Memory -

Does a thorough check of memory to be sure every location is

operable. Search Memory - Search for every occurrence of a

two-byte combination and list the location where it occurs. BASIC
TOOLKIT is resident in memory while programming and is

accessed by hitting shift/break. A must for basic programmers,

this utility sells for $19.80.
SYSTEM DOCTOR does a thorough diagnostic check of your

entire computer system. It lets you know if something is wrong

before you spend time programming or entering data. The

program checks the ROM to ensure that every bit is functional

and checks the RAM six different ways. The disk drives are

tested in a variety of ways to ensure reliability. The cassette

recorder is also tested for speed, volume and distortion with the

help of a calibration tape provided with the program. The video

memory and display are also checked as well as the line printer.

SYSTEM DOCTOR also does a 1 2-hour check of the entire system

and records the results on tape, disk or the screen. As a bonus,

this program also includes the DISK DRIVE HEAD CLEANER.
The card insert that cleans the head can be obtained free by

mailing in the coupon provided. For $28.50, SYSTEM DOCTOR
is the first complete diagnostic program for the TRS-80.

TERMINAL CONTROL by F. Barry Mulligan is a machine

language utility that enables you to use all the potentials of RS-232
tele-communications without hassel. It can interface to any
Level II BASIC or assembly language program, or may be used
as a stand-alone system to send and receive entire programs
or data. The beauty of this program is that it turns your computer
into a truly smart terminal. All RS-232 features can be set from
the keyboard and the current values can be displayed or changed
at any time. Basic programs can be sent in Level II compressed
format for high-speed exchange. Whether you want to send or

receive data from a basic program, save what comes down the

line, converse with any other terminal or computer, exchange
programs, or try any of the possibilities that computer communi-
cations has opened up. TERMINAL CONTROL is your answer.
Only briefly described here, this remarkable program sells for

only $19.80.

TBS has other great software for your TRS-80. CHECKBOOK
II, INFORMATION SYSTEM & EXERCISER are general applica-

tions. BUSINESS MAIL LIST, DATA BASE MANAGER, CHECK
REGISTER ACCOUNTING SYSTEM & ANALYSIS PAD are strong

applications for business. Don't forget the LIBRARY 100; 100
programs for only $49.50. TBS also has DISK HEAD CLEANERS
for TRS-80 and APPLE and GRAN MASTER DISKETTES, the

best on the market.

TBS is YOUR COMPANY, and to you we pledge to produce
quality software at a price you can afford. The above products
are available NOW at Computer Stores and Associate Radio
Shack Stores nationwide or directly through us. For more infor-

mation, please contact us at the numbers below.

TM

THE BOTTOM SHELF, INC.
(404)939 6031 • P.O. BOX 49104 C • ATLANTA. GA 30359

CIRCLE 119 ON READER SERVICE CARD



Editorial

".
. . as happened with television

and then color television, the
enthusiasts and the well-to-do will

be the first to install computer
consoles in their homes. Eventu-
ally, however, everyone will con-
sider them to be essential house-
hold equipment. People will soon
become discontented with the
'canned programs' available; they
will want to write their own. The
ability to write a computer pro-
gram will become as widespread
as the ability to drive a car.

"

Scientific American
September, 1966

I wonder if the person who wrote
that passage in 1966 had any idea

what the 1970's heid in store for his

ideas on personal computing? Aside
from the fact that he was thinking in

terms of time-share terminals in

every home, rather than computers in

every home, I feel he pretty much hit

it on the head. There are some
perceptive thoughts in that piece,

especially about the computer liter-

ates we'll have in the future. We're
already headed in that direction. . .in

schools, in the home and even in the
office. The 1970's have been the
dawning of a new era and it's

definitely exciting to be a part of

it. . .but the real fun is coming up in

the80's.

Looking Back
This whole thing really got start-

ed around 1972 when Intel announc-
ed their new 4-bit microprocessor,
the 4004. This was followed in short

order by the 8008, an 8-bit micropro-
cessor. Intel was going after the
industrial, dedicated-controller mar-
ket with these devices and it's

doubtful they ever even gave a
second thought to the possibility of a
personal computing market. I, and
many others, got hooked into this

mess in 1974 with the publication of

an 8008-based microcomputer con-
struction article, by Jonathan Titus,

in the June issue of Radio-Electron-
ics. Jon Titus' computer was called

the Mark-8 and a friend of mine, Hal
Singer, formed a user's group of
Mark-8 builders. The first issue of the
Mark-8 Newsletter, in September,
1974, went out to a mere 30 members

John Craig

v.

and a year and a half later, in March
of 1976, long after the name had been
changed to the Micro-8 Newsletter
(to encompass all of the micros
coming on the scene), it was being
read by approximately 2,000 people.
Not a very large number when
compared to today's magazines...
but it was a beginning.

All hell broke loose in 1975. MITS
introduced the Altair 8800 through a
couple of "construction" articles in

Popular Electronics (which were
really nothing more than glorified

advertisements). However, it worked.
Thousands of people ordered Altair

kits and MITS found themselves up
to their eyeballs trying to dig out
from under the backorders. Those
who were able to get an Altair soon
found that it was almost impossible
to get anything to go with it,

especially memory. As a result,

several companies (soon to become
hundreds) went into the business of

manufacturing boards for the "S-100"
(standard, 100-pin) bus. Most of

those companies are still with us but
some of them have gone on to the
great computerland in the sky.

Several of the major magazines in

the personal computing field had
their beginning in 1975... with the
exception of Creative Computing.
David Ah I started Creative in Novem-
ber, 1974 as a magazine for educa-
tional computing and over the years
has been the only one actively

serving that market. . .in addition to

the growing personal computer field.

In September of 1975 Byte Magazine
made its debut followed in December
by SCCS Interface, the magazine of

the Southern California Computer
Society. SCCS Interface has since
gone on to become Interface Age
and Byte has gone on to become "a
McGraw-Hill Publication - a definite
indication of its success.

1975 was also the year of the
computer club. The Homebrew Com-
puter Club was started in the San
Francisco area in Gordon French's
garage one evening. . .the first meet-
ing of the Southern California Com-
puter Society was held in the rec
room at Don Tarbell's apartment
building. . .Sol Libes started the
Amateur Computer Group of New

Jersey, which has grown to become
the largest club in the country.
Similar scenes were occurring all

over the country as hobbyists real-

ized clubs were a valuable resource
for obtaining and sharing informa-
tion. Many clubs are still the best
way for newcomers to get informa-
tion on different systems and pick up
ideas and support for their new
hobby. Another resource for new-
comers, and old-timers alike, are the
local computer stores with their

training classes and, in most cases,
a variety of systems to choose from.
And, speaking of stores, 1975 gave
birth to the first one; Dick Heiser's

Computer Store in Santa Monica,
California.

The First World Altair Computer
Convention was held in March of

1976 in Albuquerque and was, among
other things, the first major compu-
ter convention of the industry. Even
though the show was put on by
MITS, for the benefit of MITS, it

attracted people from all over the

country and was quite a happening.
Luckily, MITS didn't go through with

plans for The Second WACC in 1977
because it sure would have been a
disaster. By then PC 76 in Atlantic

City and the First West Coast
Computer Fair in San Francisco had
established themselves as the lead-

ing shows in the field.

1976 saw the introduction of a

new computer, called the Apple,

which was developed and originally

produced by Steve Wozniak and
Steve Jobs as a garage-type opera-

tion. It's now a multi-million dollar a
year corporation because Steve and
Steve had the good sense to turn over

the management of the company to

professionals and settle for a per-

centage of something, rather than
possibly 100% of nothing. In 1977
there was a tremendous amount of

editorial coverage by personal com-
puting and professional publications

for the Personal Electronic Transac-
tor, from a calculator company called

Commodore (which got the daylights

whomped out of it earlier in the
decade by Texas Instruments), it

CREATIVE COMPUTING



MORE CAPABILITIES THAN
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UNDER $1,000
Compare the built-in features of the

ATARI®800" with other leading personal

computers. Whether you program it

yourself or use pre-programmed car-

tridges or cassettes, the ATARI 800 gives

you more for your money
Run your own programs? Easy Just

plug in the 8K BASIC or optional

Assembler language cartridge, and

go. They're ROM based. That means
more RAM for your programs.

Also included with the ATARI 800 is

an internal speaker and four separate

sound channels, FCC approval, a

built-in RF modulator, the ATARI 410
,M

Program Recorder and a high speed

serial I/O.

Peripherals? Add up to 48K of

user installable RAM. Or up to four

individually accessible floppies.

A high-speed printer. And more to come.

Graphics programs? No problem. The

ATARI 800 offers 1 28 color variations:

16 colors in 8 luminance levels. Plus

29 keystroke graphics symbols and 8

graphics modes. All controlled from a

57 character ASCII keyboard. With upper

and lower case.

Or, program it our wayThere are excit-

ing programs available and many more

on the way for the ATARI 800. Business

programs. Home Management pro-

grams. Entertainment. And with the 410

audio/digital recorder, you can add

Atari's unique Talk & Teach" Educational

System cassettes.

E 978|
- -

1

19791

Your way or our way you'll find that

the ATARI 800 is probably the most

powerful computer that $999.99*

can buy.

And with that power, you get depend-

ability. Dependability built into Atari's

custom designed and fully -tested LSI cir-

cuitry and lower component count, (less

components, less chance for failure).

But if anything ever does go wrong,

you'll find a complete network of

computer-connected Atari service facil-

ities waiting for you throughout the

country.

Make your own comparison. Hands

on. Anywhere computers are sold. Or,

send for a free chart that compares

the features of the ATARI 800 to

other leading fully-programmable

computers.

'Suggested retail price $999 99, includes

computer console, program recoraer

and BASIC language cartridge

Hllllllliiiimmmm iiminmm

ill

i NALCOMPUTER SYSTEMS
1 265 Borregas Ave., Dept. C, Sunnyvale, California 94086. Call toll-free 800-538-8547

e Mmri 1979 (In California 800-672-1404) for the name of your nearest Atari retailer.
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Editorial, con't.

gained the dubious distinction of
probably being the only computer
system shipped to customers with
only 10 loose pages as the complete
documentation. Heath made its long-
awaited entry into the field with the
H8 and H11 and later came to realize
that CP/M and Microsoft BASIC
weren't so bad after all and made
them available for the H8. 1977 also
saw the introduction of the dcade's
big winner. . .the TRS-80 from Radio
Shack. They had no idea what they
were getting into, but when it

became clear there was a tremen-
dous market out there, they didn't
wallow around in the mud of uncer-
tainty. . .they geared up and went
after it.

Two new magazines, Kilobaud
and Personal Computing made their

debuts in 1977 and Microtrek, after

two issues, bit the dust. We were
also blessed with the first major
swindle to hit the industry in

1977... our friend, "Colonel" Win-
throp, and his DataSync operation.
And, just to show he cared, he
dropped by to see us again this

year. . .as World Power Systems.
The most significant thing about

1978 and 1979 is that a certain

maturity began to emerge within the
industry. Sophisticated, and use-
able, software began to come on the
scene for small business applica-

tions and the home. Graphics games
which could hold a candle to, and
compete with, home video games
also came into being. But, perhaps
most importantly, an increasing

The most significant thing about
1978 and 1979 is that a certain

maturity began to emerge within the
industry. Sophisticated, and use-
able, software began to come on the
scene for small business apllications

and the home. Graphics games
which could hold a candle to, and
compete with, home video games
also came into being. But, perhaps
most importantly, an increasing
number of software packages were
being developed with the end-user in

mind . . . rather than the computer.

Looking Ahead

The last decade may have been
fun and interesting but the next one
will be fascinating. Two new devel-
opments whould continue to grow in

popularity ; multi-user/multi-tasking
systems and personal computer net-

works. And, we should be seeing
even more sophistication in educa-

tional and entertainment graphics
and games.

The 80's will very likely present us
with some unexpected problems and
surprises along the way. For one
thing, our industry doesn't have a
voice (a lobbyist, if you will) in the
halls of Congress to look out after
our interests. I'd be willing to bet
we'll run into situations in the 80's
where we wish we did have someone
there. We live in a world of special
interests and we'd better make sure
someone is looking out for ours. One
of the long-term goals of the Micro-
computer Industry Trade Association
(MITA) is to provide for such a
lobbyist and that's one of the
reasons I hope MITA becomes a real

and meaningful organization. The
Ribicoff Bill now in Congress is an
example of the kind of legislation we
need to look out for. Several provi-

sions of that bill, if it becomes law,
will make some of us guilty of
criminal activity while using home
systems and/or networks. The legi-

slators aren't even consulting the
data processing industry . . . much
less the personal computing indus-
try. Another thing our "interests

watcher" could be doing is keeping
track of the legislation coming out of

various state legislatures.

I've made a resolution that in the
future I'm going to try to temper my
enthusiasm for new systems when
they're first introduced. At the Con-
sumer Electronics Show in Las
Vegas, in January of this year, I got
excited about the entry of Cybervi-

sion, APF, Teal and Mattel into the

market. . .and I couldn't wait to tell

everyone about it. Now I wish I

hadn't. Where the heck are they? Do
you know anyone with these compu-
ters? I sure don't. I also get the
impression that these companies
feel hobbyists are a segment of the
market that they're not interested in

going after. I may not have a degree
in marketing but I'll bet my money
that they're missing a good bet. This
"hobbyist" base is probably one of

the most important foundations for

any company entering this field to

build upon. An example is the MITS
Altair. It didn't become a success
because MITS gladly helped every-

one with interface diagrams and
technical specs. It became a success
in spite of their attitude and it would
have been even bigger in the begin-
ning if they had been helpful. And, it

would probably still be around today
if some different marketing strategy

had been applied in the long run. The
Radio Shack TRS-80 and Apple

systems have enjoyed tremendous
popularity and a great deal of it is

due to the many, many hardware and
software entrepreneurs who have
developed products for the ma-
chines. Where would it be now if

everyone had simply waited for Radio
Shack and Apple to develop and
deliver the hundreds of products now
available? I recently received a news
release for Heath Company which
stated they're going to be making
cash payments to members of the
Heath User's Group who develop new
H8 interface designs. See what I

mean? There's a company that

realizes the value of that "hobbyist"
base. . .and is going after the talent

there.

Then we have Texas Instruments.
What a disappointment. After all the
expectations and hype (generated
mostly by us magazine editors) they
come on the scene with a system
that sells for over a thousand dollars.

Anybody could do that. I honestly
figured they'd come bouncing in with

a four or five hundred dollar system,
with loads of capability, that would
knock the slats out from under
everybody. Quite frankly, I get a lot

more excited about a new system
from Dick Smith Electronics in

Australia which looks like a Sorcerer,

has a built-in TRS-80 compatible
cassette, Level II BASIC, sells for

$595 with 4K. . .and uses the S-100
bus for expansion. The only draw-
back is that I don't believe it will

generate TRS-80 graphics but a
person could get CP/M up and
running rather quickly with some
serious business software if that was
the objective. (Now that I've told you

about it, chances ar they won't even

be exporting them.)
Whatch out for Digital Equipment

Corporation and IBM. They know
what's going on and the only way
we're going to be able to contend
with their intrusion into the market is

to know what they're doing. DEC is

opening up more and more of their

small business systems stores a-

round the country and IBM is

spending big bucks on radio, TV and
magazine ads trying to convince the
small businessman that the 5100 is

the answer. They're smooth and
sophisticated when it comes to

going after that business market, and
you can be certain when it becomes
evident the home market is worth
going after, they'll be just as smooth.

We've got some exciting things
coming up in the 80's and I sincerely

hope you'll be with us in the pages of

Creative Computing. D
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Big-system performance

for your personal computer,

MicroNET is a remote on-line computing serv-

ice available through local phone lines in 27

major metropolitan areas. It is a service for

personal computer users provided by Compu-
Serve, one of the nation's leading computer
service companies.

Services available:
• Ability to communicate with other small computer
users

• Ability to buy and sell software through the network
• Practical personal programs
• Time-saving business applications

• Educational aids

• Easy-to-use programming languages
• Advanced programming and diagnostic tools

• Entertaining games
Plus up to 128 K bytes of on-line file storage.

MicroNET users can access our large-scale

computer systems in offpeak hours, from 6 P.M.

to 5 A.M. local time weekdays and all day on
weekends and most holidays. The cost, which

will be billed to your Master Charge or Visa

Card, is only $5.00 per hour of computer time.

There is a one-time sign-up charge of $9.00.

Equipment required

A personal computer or computer terminal with

communications capability and a telephone.

Please send me more information:

r Mail to:

CompuServe
Personal Computing Division
5000 Arlington Centre Blvd.

Columbus, Ohio 43220

Send me information on MicroNET.

Name

Address

City/State/ZIP.

M/lterallltT
Cities with local phone service access: Akron, Atlanta, Boston,
Canton, Chicago, Cincinnati, Cleveland, Columbus, Dallas,

Dayton, Denver, Detroit, Houston, Indianapolis, Los Angeles,
Louisville, Memphis, West Caldwell (NJ), New York, Philadel-

phia, Pittsburgh, San Francisco, Stamford (CT), St. Louis,

Toledo, Tucson, Washington, D.C. Access to the MicroNET
service is available in 153 other cities for an additional charge
of $4.00 per hour.
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You cannot be anything if you want to be
everything.

DIGIBYTE SYSTEMS CORP.
OPENS N.Y.C. COMPUTER
CENTER

DigiByte Systems Corp. will open New
York's first complete computer center at 31
East 31st Street, New York City. The facility

is expected to be fully operational in early

November. The Personal Computer Shop
will have a complete selection of personal
and home computers and software for the
home and small business, and the Com-
puter Library will carry over 2000 titles

dealing with hardware and software. It will

be operated by a computerized card catalog
system with a terminal for customer use. A
Hobby Shop will specialize products for the

computer hobbyist including kits to build

anything from a single board computer to a
complete computer system. The Repair
Shop will service all S-100 and personal
computers and provide a complete parts

department. A display and exhibit show-
room will demonstrate the full product line

to show each system and its capabilities.
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Equipment and
Software Evaluations
Looking to buy a computer, peripheral,

software package or electronic game?
Creative's in-depth evaluations can prob-

ably help you make a better decision.

Presented here is a list of the products
reviewed by Creative over the last three

years. Back issues, when available ("Yes" in

last column), cost $2.00 each, three for

$5.00, or ten for $1 5.00. Postage is $1 .00 for

up to 3 issues or $2.00 for 4 or more. Order
from Back Issues, Creative Computing,
P.O. Box 789-M, Morristown, NJ 07960.

CANYOUOUTSMART
OURCOMPUTER?
Don't be too sure. The computer built into
Parker Brothers game Code Name: Sector
is capable of making thousands
of calculations persecond. It's as
powerful as early computers that filled

entire rooms and sold for millions of
dollars. And, while it gives you
clues to track down and sink a
hidden electronic submarine, it

also helps the sub escape and
counter-attack. That's the
catch that makes every game
a real challenge. Whether
you're playing alone or
against others, your
toughest opponent is the
computer. Code Name:
Sector™, the electronic
board game from
Parker Brothers. It's a
game with a mind of its own.

R4RKER
BROTHERS
©1978. Parker Brothers, Beverly. MA CIRCLE 178 ON READER SERVICE CARD



Product and Manufacturer Type Review Vol:No./Pa«e Available

COMPUTER SYSTEMS

26 Single Poard Computers
6 Personal Computers
Altair 8800

it

APF PeCos One
Apple II

Bally Home Computer
Compucolor II

n

Heathkit H-8

Hewlett Packard Q815A

IMSAI 8030
Interact Model One

Monroe Classmate 88

North Star Horizon
Ohio Scientific C2P

Ohio Scientific CMP MF

Ohio Scientific Superboard

Pet 2001 (Commodore)
PolyMorphic 8813
Sol-20 (Processor Technology)
Sorcerer (Exidy)

Southwest Technical Prod 6800

Radio Shack TRS-80, Level I

•i

Radio Shack TRS-80, Level TI

Radio Shack TRS-80, Model II

Tektronix 4051
ii

Texas Instruments 99/4
Video Prain (Umtech)

Wave Mate Jupiter II

Xitan Alpha 2 (TDL)

TERMINALS, PRINTERS AND 1/0

Co^p. Chart
Comp. Chart
Single
Follow up

Single
Single
Single
Single
.Single

Single
Build ins
Single
Single
Short
Single
Single
Single
Sintrie

Short
Single
Single
Single
Single
Single
Sinrle
Single
Single
Manuals, So

Single
Single
Single
Manuals
Single
Sinrrle

Software
Single
Single

Heath H-14 Line Printer Single

IMSAI VI0 Video Board Single
Integral Data Brighter Writer Single
Malibu 160 Line Printer Single
Merlin Video Interface Single

SWTPC CT-82 Graphics Terminal Single
SWTPC PR-MO Printer Single
Teletype 43 Single

Texas Instruments 810 Line Printer Single

TRS-80 Quick Printer II Single

5:11/24
5:11/30
P: 1/13

2:6/25
«S:7/26

4:4/28
4:5/^6
5:9/28
5:10/30
4:1/38
5:2/17
2:5/18
3:1/30
5:8/24
5:11/36
5:9/32
4:6/54
4:3/42
5:8/22
5:1/120
4:4/24
4:5/44
?:?/32
4:5/33
5:1/88
3:1/33
4:1/3^

ftware 4:3/22
4:5/48
5:8/30
2:6/20
3:2/103
5:8/28
4:3/52
5:3/84
3:3/30
3:6/46

5:10/34
5:8/38
S:7/17
5:5/52
4:5/52
5:7/20
5:8/32
3:1/29
5:9/38
5:11/32

PERIPHERALS

Ai 1000 Speech Synthesizer

ALF 10-5-9 Music Board
ALF Apple Music Poard
Apple Disk II

Bit Pad (Summapraphics)
BSR/Sears Home Controller
Computalker Speech Synthesizer
Heath H-17 Disk System
Heuristics Speechlab
HiPlot Plotter (Houston Inst)
Introl X-10 {Home Controller
Midwest Scientific Floppy Disk
Nevtech 6/68 Music Board
Periphicon 511 Imase Digitizer
Sel-Tronics Cassette Interface
Software Technology Music Syste
Solid State Music SB-1
Supertalker (Mt. Hardware)
Terrapin Turtle
Thinker Toys FlooDy Disk
TRS-80 Floppy Disk
TRS-80 Speech Synthesizer

SOFTWARE - LANGUAGES 4 SYSTEMS

Pasic Etc
CPasic (Software Systems, Inc)
CP/M Operating System
Cromemco 3K Control Basic
Dynamic Debu^er (CM.NJ)

EtvPL (Micro APL)
IMSAI 8K Basic 1.4

Microsoft Pasic 4.0
Basic 4.0 Extended
Fortran 80
Tiny Pasic

Computer Cent
Pasic

Single
Comparative
Single

Single
Single
Single
Single
Single
Single
Single
Single
Sinctle

Comparative
Single
Short

m Single
Comparative
Single
Single
Single
Comparative
Single

Microsoft
Microsoft
Palo Alto
Pet Monitor (Home
Processor Tech 5K

4:3/36
4:3/28
5:6/102

5:3/124
4:4/43
5:11/60
4:5/62
5:9/42
5:7/30
5:6/28
5:11/54
4:3/44
4:3/28
5:10/25
5:6/124
3:5/96
4:2/28
5:10/42
5:3/105
5:2/24
5:3/22
5:6/96

Yes
Yes
No

Yes
Yes

Yes

Yes
Mo
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Mo
Yes
No

Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
No
Yes

No
Yes
No
Yes

Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes

N'O

Yes
Yes

Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
No
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes

Tirv C

TRS-80 Level III Pasic

SOFTVARE - APPLICATIONS

Sinrrle

Single

SAM76 - TRS-30 Version
SMAL/60
SWTPC 8K Pasic 2.0

Comparative 3:6/50 Yes
Single 5:9/48 No
Single 4:6/52 Yes
Short Comp 3:5/83 Yes
Single 3:5/26 Yes
Single 4:2/88 Yes
Comparative 3:6/49 Yes
Comparative 3:6/48 Yes

Comparative 4:2/84 Yes
Single 5:1/62 Yes
Short Comp 3:5/83 Yes

er) Single 5:3/49 Yes
Short Comp 3:5/83 Yes
Short ^:7/114 Yes

Short 3:5/118 Yes
Comparative 4:2/87 Yes

Ch?nnel Data Book (for Pet) Single
Checkbook Maintenance (Computerware) Sinele

CL0AD "a^azine Single

Creative Software (for Pet) Single

Data Pare Management (Cromemco) Single

Data Management (CCA) Single
Klrotric Paintbrush - TRS-80 Short

Kile Fandlinr - TRS-80 (Circle) Short

File-It - TPS-80 (Practical AppI) Single

Instant Software (for Pet) Comparative
Interactive Microware Short

Library 100 (The Fottom Shelf) Single
Kicrochess 1.5 Single

Short
Comparative
Single
Comparative

ii

Micro Pro Surer Sort
MUSE Software (for Apple)
Name ft Address System (Structured) Single
PDI IC Puilder
Pet Diagnostics (Commodore)
Pet Educational Cassettes

(Peninsula School)
Sar^on Chess (Hayden)
Softside Software (for TRS-80)
Speakeasy Software (for Apple)
TRS-30 Tn-Memory Info System
TPS-80 Math * Alrebra Packages
THS-B0 Personal Finance
User-Defined Character

Generators (for Anple)
Video Checkers (Compu-Ouote)
WHATSIT Data Base Svstem

Single
Single
Single

Comparative
Short
Comparative
Single
Single
Short
Comparative

Single
Single

R:1/68
5:11/42

5:3/26
5:4/135
4:6/36
5:11/46
5:3/128
5:3/82
5:9/188
5:7/114
5:3/148
5:1/105
S:4/25
5:4/24
5:1/78
5:2/102
5:10/68
5:7/34
5:1/104

5:6/76
5:5/70
5:7/32
4:5/68

5:10/68
5:1/28
5:1/105
5:3/107
5:3/58
5:2/103
5:11/38

5:4/137
5:4/122

WORD PROCESSING SYSTEMS AND SOFTWARE

Digital Research ED, TFX
Electric Pencil

•i

IDSWord
Ohio Scientific WP-1
Peachtree Software
Peripherals Unlimited
Smoke Signal TP-1
Technical Systems Consultants

Edit, PR
Text 2000 (Info 2000 Corn)
Wordmaster (Micro Pro)
V.ord Master (PolyMorphic 8813)
WPDaisy (TSA)

SOFTWARE - PAYROLL PACKAGES

MITS
Osborne *t A ssociates
Radio Shack
Scientific Research Inst.

ELECTRONIC AND VIDEO GAMES

Single
Single
Single
Single

4:3/126
4:3/121
4:3/124
4:3/128

Group Review - Christmas 1977
- Christmas 1978
- Toy Fair 1979
- Christmas 1Q79

Amazc-A-Tron (Coleco)
Atari Video Pinball
Atari Video Computer System

1979 Cartridges
Boris Chess
Checker Challenger
Chess Chal lender

Model X

Level 7

Code Name: Sector (Parker Pros)
Comp IV (Milton Pradlev)
Computer Packgammon
Electronic Battleship (M-P)
Garmonmaster II

VathemaFrician (APF)
Mattel Auto Race, Football,

Missile Attack
Odyssey 200, 300, 400
Si^on (Milton Fradlev)
Sneak ft Spell, Spelling Pee
TEAMMATE Computer (Logix)
Quiz Wis (Coleco)

(TI

MISCELLANEOUS

Proder Lo^ic Trainer Sinsrle

Comnic Computer Portrait System Single
CompuCruise Auto Control Single

Yes

Yes

Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes

Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes

Compara tive 5 :10/50, 5:11/48 Yes
Single 5:2/30 Yes
Comoara tive 5 :10/50, 5:11/48 Yes
Single 5:5/43 Yes
Single 4:4/131 Yes
Sinirle 4:4/133 Yes
Single 5:5/46 Yes
Sinple 5:1/76 Yes
Sinrle 4:4/123 Yes
Compara tive 5 :10/50, 5:11/48 Yes
Single 4:4/128 Yes
Single 5:5/50 Yes
Single 5:5/34 Yes
Single 5:5/36 Yes

No
No
No
No

Short 3:6/34 Yes
Short 4:6/70 Yes
Short 5:5/16 Yes
Short 5:10/12 Yes
Short 4:6/71 Yes
Single 4:4/35 Yes
Single 4:4/37 Yes
Single 5:10/38 Yes
Comparative 5:10/68 Yes
Single 5:4/120 Yes
Short 3:6/35 Yes
Short 4:6/72 Yes
Comparative 5:10/63 Yes
Short 3:6/35 Yes
Single 3:6/36 Yes
Comparative 4:6/83 Yes
Single 4:3/47 No
Comparative 4:6/83 Yes
Single 4:2/92 Yes
Single 4:1/27 Yes

Single 2:6/24 Yes
Short 4:6/71 Yes
Comparative 4:5/60 Yes

Short 4:6/73 Yes
Short 4:6/71 Yes

5:3/66 Yes
5:8/86 Yes
5:4/132 Yes



Ethics vs. Fraud

Dear Editor:

I have just finished reading your article "Twice Burned
in the July, 79 issue. In the section entitled 'Now, What Are
We Going To Do ... \ you assume that the public is likely to
blame the mag for accepting the ads. Well, let me speak loud
and clear for the million or so of us out here: Yes! we do
blame you, and we understand your reasons for doing so.
However, most of us do not agree that expediency and
irresponsible pursuit of the dollar are adequate justification.
We feel that you have an obligation to us, your readers, to
screen your ads and accept only those which can be verified.
Rather than throwing up your hands and pleading
helplessness, take aggressive action. Model yourself, for

instance, after
4Good Housekeeping' magazine, which not

only carefully screens their ads, but also guarantees a refund
if the customer is not satisfied. If you were legally

responsible for the ads you published, I bet you would
suddenly find a way to verify them,
verify them.

I want to touch on another point of your article which i

think is important. You mention that there have been only a
couple of out-and-out frauds in the industry, but carefully
neglect the fact that there have been hundreds, even
thousands, of horror stories about money paid and products
not delivered for months. You encourage this by accepting
ads for products which are not ready, but which are under
development. They 'should be ready soon . . . \ but often
aren't. This doesn't just involve small or jack-leg companies;
some of the largest have been equally guilty. Processor
Technology had ads for their *8K' BASIC for ajrear or more
before it finally emerged as a

4

15K' BASIC. Thinker Toys
advertised for months that their disk system came with a
special BASIC which, in fact, was not ready. The August *79

issue of Creative Computing carries the letter of Phillip

Schnell, who paid his money over a year ago, and who is still

waiting for his PET 2020 Printer.
Magazines should make it a firm rule to accept advertising
only for products which are in production, tested and ready
to ship. You should act agressively to screen your ad
submissions. You should encourage readers to write to you
about promises which are not kept, and follow up on these
complaints, even to the extent of publishing them, and
response if any, in the mag. Finally, you should accept ads
from a company only if you are willing to lay your reputation
on the line to back up the ad.

I hope to see you move forward in this area.

Lewis Moseley, Jr.

2576 Glendale Court, N.E.
Conyers, Georgia 30208

We Ye not throwing up our hands and pleading
helplessness. It sjust that we don V have the personnel or
finances to research each and every potential advertiser
nor do we have the inclination to dictate policy to them.
Attmepting to draw a parallel between this magazine, or
any other in the personal computing field, and Good
Housekeeping simply isnt fair. They have those
resources because they Ye a much larger publication.

We Ye trying to do our best. I did not **carefully neglect
to mention the horror stories about products not being
shipped. The article was about a swindle, not legitimate
companies having trouble meeting deadlines. I think it s
important that everything be kept in perspective here.
There are more honest companies offering products to
the personal computing market than dishonest ones.
Some of the companies you listed had trouble getting
their products out the door but they certainly didn V steal
any money. We Ye hoping that when the Microcomputer
Industry trade Association [MITA\ gets off the ground it

will be able to play a role in establishing advertiser ethics
and help alleviate some of these problems. In the
meantime, well try to do our best to keep you abreast of
the bad

.

. . and the good. —JC

Genealogy, Please
Dear Editor:

I would appreciate your making a brief note in your
publication about a specialized interest of mine in the hope
that it might be read oy others of a similar interest.

Briefly, I bought an Apple II last year in the hope that it

would bring order out of chaos in the collected documenta-
tion I have of several thousand ancestors. I would nke to be
able to store, file, sort, retrieve, & cross-reference
genealogical data. I would like to be able to have pedigree,
individual and family group printouts as well as indexes. The
Mormons have done excellent work, but they use IBM 370's.

Some work out of the University of Utah has focused on
mini's using an excellent soundex code with pointer systems
for parents and progeny, but the adaptation to micros is not
clear.

I would like to hear from others of a similar interest
(it also has relevance to tracing genetic disorders & there
are other analogs) so that possibly a network of information
could be pooled and shared.

Clifton M. Howard,
58 Van Orden Road

Harrington Park
New Jersey 07640

We have some articles on Genealogy coming up. —JC

Accuracy [?] Plus

Are Bruce Barnett's (Accuracy Plus: Multiprecision
Multiplication, Creative Computing, August, 1979) bytes
broken or basically some bits busted? The way to check a
multiplication is to divide through by the multiplier and see
if you get the multiplicand.

Doug Jones
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Do TRS-80's new lower prices
mean you get
"cheaper"
computers?

Way

Here's why . . .

Production costs drop and manufacturing
efficiency rises when you deliver more than
100,000 TRS-80® Model I systems built in

your own factories in less than two years.

No other computer— ever— has had cus-

tomer acceptance on such a scale.

Sure, TRS-80 Model I is the price leader, but
then you know better than to make your
decision based on price alone. You've got to

be convinced you get 1) full quality and fea-

tures, and that 2) our more than 100 service

locations furnish faster service, and that 3)

we continue to add new software and
hardware for TRS-80, even though our list is

already one of the industry's longest.

Level I— 4K
Ideal Starter

System

$499
Was $599 last year

Level II— 16K
Advanced System

with Calculator Keypad

$849
Was $988 last year

New Model I/II Catalog
Come in and get your copy of our new 24-page
computer catalog and you'll decide that TRS-80
is your unique opportunity to own a
full-featured, fully serviced, fully supported
microcomputer at a really nice price.

Retail prices may vary at individual stores and dealers.

New TRS-80 Model II

A bigger, more powerful "brother" to the TRS-80.
Completely new, it's a business microcomputer
with capabilities beginning where Model I

approaches upper limits. Storage capacity up to

2 megabytes. Order now for early delivery.

$3450
Vz-Megabyte
Basic System

These two cards honored

at most Radio Shack stores

<§>

Radio /hack
The biggest name in little computers(Tm)

A Division of Tandy Corporation • Fort Worth, Texas 76102

Over 7000 Locations in 40 Countries
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MAY IT PLEASE
THE COURT?

CAMBRIDGE—The time may
not be far off when the prudent
lawyer will take each new case to a
computer before taking it to court.

"There's really not much hope
of winning, although of course the
choice is up to you," he might tell

his client after punching the facts
into a desk-top keyboard terminal,
plugging in the appropriate pro-
gram for, say, child custody cases,
and then shaking his head in

dismay.
"The computer says that in

recent cases similar to yours in

similar jurisdictions, after waiting
for state to state variations, the
judges ruled unfavorably 76.3 per-

cent of the time," he might say.

"But if you choose to have me
press suit, the computer also says
we'd better hire some good expert
testimony, make sure you're going
to be a good witness on the stand,
and hope that we don't get Judge
Jones."

That vision of the law practice
of the future is not yet being
marketed by computer salesmen.
But it is a possibility raised by a
recently concluded three-year re-

search effort conducted by Charles
M. Haar, the Louis D. Brandeis
Professor of Law at Harvard Uni-
versity, with the aid of grants by
the American Bar Foundation and
the National Science Foundation.

The handful of legal scholars
who study the use of computers in

the law have hailed his experi-

ments as a possible omen of far-

reaching changes in the legal pro-

fession.

Professor Haar, a former as-

sistant secretary of Housing and
Urban Development in the 1960's
and a nationally known expert in

land use planning law, program-
med a computer with more than
1 ,200 zoning amendment appeals
cases recorded by the supreme
courts of six states. He was able to

reduce the relevant considerations
to 204 variables in scores of dif-

ferently weighted combinations
and found that 99 percent of the
time the computer decided the
cases the same way the judges
had.

"I realized that lawyers were
still flying by the seat of their pants
most of the time and we were still

assessing the chances of success
exactly the same way Abe Lincoln
did when he was a lawyer," Pro-
fessor Haar said recently. "I

wanted to be a little bit more
scientific."

Such assessments and predic-
tions, of course, are time-honored
legal preliminaries. They are also
tasks that Professor Haar and other
legal scholars are convinced could
be done a lot better with the aid of a
computer.

Computers, after all, have long
been doing similar tasks in areas
equally subject to the whims of

nature, luck and mankind: the lo-

cation of fish schools next week,
the price of coffee beans next year.

But despite almost 20 years of dis-

cussion, apparently widespread
misgivings about the advent of

computers in the legal world have
resulted in the introduction only
recently of such basic functions as
computerized indexing of cases.

"Some people are supposed to

have a computer in their heads, but
I don't believe it," Professor Haar
said. "Life and the law are very

complicated and I don't think any-
one can juggle 204 variables in

differing combinations in their

heads at one time while reviewing
all the recorded cases. It's just

done better by a machine than by a
human machine."

"Of course, this is just a tool

and not a Ouija board, you can't

just go to the computer and get

your answer," he said. "But the
combination of the skilled lawyer
and a good analytical tool like this

will be better than either separ-
ately."

According to legal scholars

who have studied reports of the

experiment in the Bar Founda-
tion's Research Journal this

spring, some such computer case
analysis may be a tool that will

result in more negotiated and arbi-

trated settlements as each side can
more accurately assess its

chances of success.
Additional results might in-

clude less crowded court calen-

dars, more sharply focused cases
as the issues become clearer with

the help of the computer, and
better legal service, as even the

most inexperienced attorney

would be able to draw upon more
courtroom experience than most
lawyers ever get.

About the only drawback they
can see, aside from cost, would be
the inclination of clients and law-
yers to take the computer's advice
uncritically, leading to reluctance
by some lawyers to take unprom-
ising cases that might break new
legal ground.

William Thomas, a research at-

torney at the Bar Foundation's
headquarters in Chicago, called

the study "extremely novel."

"What he has done is just nuts
and bolts to a computer person,
but legally it is really fantastic

stuff," Mr. Thomas said. "He is

taking all these legal issues and
forcing himself to be very specific
about them, rather than just talk-

ing about truth and beauty and
justice, as most lawyers do. It's

always been done by intuition

before, and what Haar has done is

reduce it to variables with a given
set of probabilities."

And David Link, the dean of the
Law School at Notre Dame Univer-
sity, called all previous research on
computers In the law "very rudi-
mentary" by comparison. "With
probability theory used like this, a
lot of lawyers will save their time
and their clients' time by not pur-
suing some cases and devoting
their energies to areas where good
law can be made," he said. "The
other side of it is that a lot of
creativity may be cut off. But like

everything else, the really good
people are going to use innova-
tions like this really well."

UNCALCULATED RISK
Lloyd's of London, the cele-

brated insurance exchange, had its

beginnings in a bright idea:

insuring oceangoing ships. Pre-

miums paid by all the ships, it was
reasoned, would more than pay for

losses incurred on the few that

later sank, and there was practi-

cally no danger that many ships

would sink at the same time.

A few years ago, some insur-

ance underwriters at Lloyd's tried

out another new idea: insuring the

fast-growing U.S. computer-leas-
ing industry against revenue los-

ses if the leases were canceled.

But in writing perhaps as much as

$2 billion of such policies, the

Lloyd's experts unaccountably un-
derestimated the possibility that

computer-leasing contracts, un-
like ships, might well all sink

together.

As a result, the possibility of a
staggering loss is looming before

some of the 361 Lloyd's syndi-

cates, which are owned by about
14,000 well-heeled individuals who
usually profit handsomely by
pledging their personal wealth

against possible insurance claims.

In taking up insurance con-
tracts on computer leases rather

than on such customary things as
supertankers, the syndicates per-

haps could lose as much as $1

billion, some Lloyd's insiders say.

Such a total would far exceed the

current record loss, the more than
$100 million paid out for damages
from Hurricane Betsy in 1965.

Only recently, Lloyd's dis-

closed that it was being sued for

almost $600 million in one off-

shoot of the increasingly complex
computer-leasing dispute.

Insurance specialists say the

fiasco is especially surprising be-

cause the computer-leasing poli-

cies broke a Lloyd's tradition going
back to the exchange's founding
nearly three centuries ago. Rather
than insuring against a disaster,

the policies insured the leasing
companies against ordinary busi-

ness risk. Michael Burns, an in-

surance-risk specialist at Marsh &
McLennan Inc., the largest U.S.
insurancebrokerageconcern,says:
"Lloyd's wrote the insurance on
equipment where the potential for

obsolescence was enormous— yet
they wouldn't write the same kind
of insurance for railroad cars,

machine tools and other equip-
ment with little or no likelihood for

obsolescence in an inflationary

time."

Indeed, computer leasing is in-

herently a risky business. Leasing
companies borrow money to buy
computers; then they lease out the
equipment to other companies and
repay their debt as lease payments
come in. But the typical seven-year
lease gives the computer user the
right to back out of the lease after

the first three years, and in the past
many have done so.

The total amount of leasing
revenues insured by Lloyd's hasn't
been publicly disclosed, and
Lloyd's refuses to discuss this and
many other aspects of the situa-

tion. But one Lloyd's customer,
Itel Corp. of San Francisco, dis-

closed in a credit agreement last

year that Lloyd's was insuring $380
million of leasing revenues for that

concern's customers alone.

Lloyd's had some misgivings
about the insurance from the start

;

it stopped offering the policies

after less than a year and resumed
them, in 1976, under terms more
favorable to itself.

The man generally said to be
responsible for getting Lloyd's into

computer-lease insurance is Peter
Nottage, of Adam Brothers Con-
tingency Ltd., a specialty broker
that often designs unique policies

for Lloyd's underwriting syndi-
cates. In London, Mr. Nottage said
through a secretary that he has "no
comment whatsoever" on the situ-

ation.

14 CREATIVE COMPUTING



A Beau
Way To Interface

IQ140

j s Tirs

and foremost

concern, to

design outstanding

remote video displays, hi

resulted in the development

of the IQ 140. This unit

reflects exquisite appearance

and performance capabilities

unequaled by others on the market.

With the IQ 140, the operator

is given full command over data

being processed by means of a wide variei

of edit, video, and mode control keys. etc.

The detachable keyboard, with its

complement of 117 keys, is logically

arranged into 6 sections plus main keyboard

to aid in the overall convenience of operation.

For example, a group of 8 keys for cursor control /

14 keys accommodate numeric entry 16 special function keys

allow access to 32 pre-programmed commands / 8 keys make

up the extensive edit and clear section / 8 keys for video set

up and mode control / and 8 keys control message and print.

Two Polling options available: 1) Polling compatible with Lear

Sieglers ADM-2. 2) Polling discipline compatible with Burroughs.

IO130

The SOROC
IQ 120 is the result

of an industry-

wide demand
for a capable

remote video

display terminal

which provides a

multiple of features

at a low affordable price.

The IQ 120 terminal is a simple

self-contained, operator / computer unit.

The IQ 120 offers such features as: 1920 character

screen memory, lower case. RS232C extension,

switch selectable transmission rates from 75 to

19,200 bps. cursor control, addressable cursor, erase

functions and protect mode. Expansion options presently

available are: block mode and hard copy capability with

printer interface. The IQ 120 terminal incorporates a 12-inch,

CRT formatted to display 24 lines with 80 characters per line.

TECHNOLOGY, IIMC
16S FREEDOM AVE., ANAHEIM, CALIF

(714)992-2860 / (BOO) 854-0147
CIRCLE 201 ON READER SERVICE CARD



Color. VP-590 add-on Color Board allows program
control of 8brilliantcolorsforgraphics,colorgames.
Plus 4 selectable background colors. Includes
sockets for 2 auxiliary keypads (VP-580). $69.*

Sound. VP-595 Simple Sound Board provides 256
tone frequencies. Great for supplementing graphics
with sound effects or music. Set tone and duration
with easy instructions. $24.*

Music. VP-550 Super Sound Board turns your VIP into a music
synthesizer. 2 sound channels. Program control of frequency,
time and amplitude envelope (voice) independently in each
channel. Program directly from sheet music! Sync provision
for controlling multiple VIPs, multitrack recording or other
synthesizers. $49*

Memory. VP-570 RAM Expansion Board adds 4K
bytes of memory. Jumper locates RAM in any 4K
block of up to 32K of memory. On-board memory
protect switch. $95*

EPROM Programmer. VP-565 EPROM Programmer Board
comes complete with software to program, copy and
verify 5-volt 2716 EPROMs—comparable to units
costing much more than the VP-565 and VIP put
together! Programming voltages generated on
board. ZIF PROM socket included. $99.*

EPROM Interface. VP-560 EPROM Interface
Board locates two 5-volt 2716 EPROMs (4K
bytes total) anywhere in 32K of memory.
VIP RAM can be re-allocated. $34*

ASCII Keyboard. Fully encoded, 128-character ASCII
encoded alpha-numeric keyboard. 58 light touch keys
including 2 user defined keys! Selectable upperand lower
case. Handsomely styled. Under $50.*

Tiny BASIC. VP-700
Expanded Tiny BASIC Board
puts this high-level language
on your VIP. BASIC stored
in 4K of ROM. Ready for im-
mediate use—no loading
necessary. This expanded
BASIC includes the standard
Tiny BASIC commands plus
12 additional—including
color and sound control!
Requires external ASCII
encoded alpha-numeric
keyboard. $39*

iliary Keypads. Program
your VIP for 2-player inter-

action games! 16-key keypad
VP-580 with cable ($15*)
connects to sockets pro-
vided on VP-590 Color Board
or VP 585 Keyboard Interface
Card ($10*).

COSMAC VIP lets you add
computer power a board at a time.

With these new easy-to-
buy options, the versatile

RCA COSMAC VIP
(CDP18S711) means even
more excitement. More
challenges in graphics,
games and control func-
tions. For everyone, from
youngster to serious hobby-
ist. And the basic VIP com-
puter system starts at just $249* assembled
and ready to operate.

Simple but powerful—not just a toy.

Built around an RCA COSMAC micro-
processor, the VIP includes 2K of RAM. ROM
monitor. Audio tone with a built-in speaker.
Plus 8-bit input and 8-bit output port to inter-

face relays, sensors or other peripherals. It's

easy to program and operate.

Powerful CHIP-8 interpre-

tive language gets you into

programming the first

evening. Complete docu-
mentation provided.

Take the first step now.
Check your local com-

puter store or electronics

parts house. Or contact
RCA VIP Marketing, New Holland Avenue,
Lancaster, PA 17604. Phone (717) 291-5848.
'Suggested retail price CDP18S71 1 does not include video monitor or cassette recorder

The fun way
into computers.
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Electronic Games Roundup
Part II

David Ahl, Betsy Staples and Randy Heuer

Dataflow by systems, Inc.

We generally feature reviews of

computer hardware and software, but
this review Is a bit different. It's

about a board game entitled

"Dataflow." As you might guess, the
game has some connection to com-
puters.

"Dataflow's" board resembles a
programmer's flowchart. Standard
symbols such as rectangular boxes
for operations, diamond symbols for

decisions and computer card out-
lines for input statements are em-
ployed. Also located on the board are

two switches represented by two
two-sided plastic disks, and regions
for two stacks of cards called Control
Cards and Input Cards which are

represented by miniature punched
cards.

The objective of "Dataflow" is to

accumulate more counter (CTR)
points than your opponents, and play
consists of moving your marker from
one instruction box to another. This
is done by following the flowchart
pathways through the decision sym-
bols taking the specified paths until

the next instruction box is reached.
You then perform the operation
indicated in the instruction box
which usually modifies your CTR
value.

The strategic portion of the game
comes into play before and after you
move your marker. During these
pre-control and post-control phases

you may change switch settings,

change the sign of the register or

NOP (no operation) instructions by
playing control cards. Through these
tactics, you may alter or cancel
unfavorable instructions for your
marker or try to force an opponent
into an instruction box unfavorable

to him.
As many as four can play and the

game ends when there are no more
Input Cards remaining and the player
with the greatest number of points in

his/her CTR is the winner. It is

intended for players twelve years and
older.

The educational value of "Data-
flow" is readily apparent. In addition

to teaching flowcharting symbology,
the game also provides some insight

into computer logic. People with
little or no computer background can
easily learn to play the game.

It is fun to play although I would
not rate it among the top five games
I've ever played. With two players,

the primary tactic employed is to

hold on to all the Control Cards until

the last few turns. This tends to

make much of the early game
inconsequential and an exercise in

trying to collect as many Control
Cards as possible. A larger board
with many more pathways might help
overcome some of this stagnation.
Although I did not have the chance to

play "Dataflow" with more than one
other player, I suspect that multi-

player versions would be more
exciting. In games with three or more
people, alliances could be made and
broken, and negotiations could play

a large role in determining the
winner.

For more information on "Data-
flow," write to :

Systems, Inc. of Baltimore
300 Hospital Drive
Glen Burnie, MD 21061

Stop Thief by Parker Brothers

Felicia Field, sneak(er) thief, is

wanted for disrupting a pro football
game and attempting to sell used
sneakers through the U.S. mail. Any
of four players of Parker Brothers'
Stop Thief can apprehend her or any
of nine other criminals and collect a
reward.

The electronic Crime Scanner
provides clues as to where the thief

is moving on the playing board-the
bank, the furrier, the street or
subway—and a roll of the dice
enables the player/detective to fol-

low him or her as crimes are
committed in any of 19 locations.
The first player to collect $2500 in

reward money is the winner.
Although the ideas behind the

two games are similar, we found
Stop Thief much less complicated
and easier to play than Ideal's

Electronic Detective. Therefore,
while it does not provide as great a
challenge for an adult, Stop Thief is

probably more appropriate for

younger players.
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Electronic Detective by Ideal

The first thing you see when you
open one of Ideal's new electronic
games is a slip of paper congratula-
ting you on becoming the owner of an
Ideal product and offering assistance
through a toll-free hotline. Instituted

two years ago, the hotline provides
consumers with information on game
rules and set up, how to obtain
missing parts, where to buy acces-
sories, etc. "Ideal," the note says,
"accepts the responsibility of keeping
you a satisfied customer" — a good
idea, we think.

In Electronic Detective one to four
players are private detectives in a race
to solve one of 130,000 possible
murder mysteries. The game includes
a set of 20 cards, each with a name,
picture and brief description of a sus-
pect/victim; a computerized Elec-
tronic Detective Console; a pad of

fact sheets and 19 pages of instruc-

tions.

As play begins a LED display on
the front of the console reveals the
identity of the victim and general
location of the body. Players question
suspects—some answers are shared
with other players and some are
private—and record the information
obtained on their Case Fact Sheets.
The winner is the first player to
deduce the identity of the murderer by
applying logic using the fairly com-
plicated set of game rules. A player
who accuses the wrong suspect is

"shot" (a bit of gratuitous violence)
and the play resumes.

The game has three difficulty

levels and can also be prayed by one
person who wants to sharpen his or
her skills. We think that teenagers
and adults who have the tenacity to
wade through the instructions and
memorize the rules will enjoy the
game as a challenge to their problem-
solving skills.

Head To Head Football by Coleco

Play against the computer or an

opponent. The offensive player has
directional keys to move the ball

carrier up and down the field and
laterally, also a run/kick/pass selec-

tor. The defensive player has direc-

tional keys only to control his main
tackier. Action takes place on a
ten-yard enlargement of the field,

although to score you must move the

regulation 100 yards. Players are

indicated by LEDs, the brightest

ones of which are the ball carrier and
main tackle. Lots of sound effects,

two skill levels, and quick action

make this a favorite with kids of all

ages. One of the best.

Electronic Stadium Baseball by
L.J.N. Toys

This stadium-size unit (14" x 10" x
4") requires 6 D cells or a battery

eliminator to light its bright score-

board and sound effects. Each player

has just two buttons to press: at bat

you have a "hit" and "pinch hitter"

key; in the field you have a "pitch"

and "relief pitcher" key. Unlike other

electronic games, strategy is more
important than hand/eye coordina-

tion. For example, average team
players have a batting average of

.270 while pinch hitters bat at .400,

but you only have three pinch hitters.

Not as exciting as some of the other

games, but not as frustrating either.

Any age can use it.

Atomic Arcade Pinball from Tomy

This ample-size game (9"x16"x5")
is powered by five D cells and was a
favorite of our panel of kids. It's

noisy, making kind of a continuous
siren noise while it is turned on in

addition to the sound of the ball

bouncing against the five "action"
bumpers and two flippers. It has a
five-wheel digital scoring mechanism
that records players' scores. We
found that younger players liked to
play it with the front propped up to

give it less slant (the ball could be
kept in play much longer). Older

players quickly found out that it had
no penalty for tilting, and thus some
rather astronomical scores were re-

corded. There are no real electronics

to this game, the batteries are used to

power the sound generator, one
flashing light and bumper/scoring
mechanism.

MVP Pinball by Lewis Galoob

According to the directions, MVP
Pinball promises all the thrills of full

scale pinball in a hand held game. It

features six action bumpers, a flash-

ing red light, flippers, and digital

scoring and sounds. If this game has
all of the thrills of full scale pinball,

then full scale pinball can't be very

thrilling. We were not impressed with
the game. All too often, the ball went
between the flippers without even
giving you a chance to hit it. Maybe
that is like real pinball. It did make
noise, but it's hardly the kind of game
that will keep you coming back to it

for hours and hours. MVP Pinball is

probably suitable for younger chil-

dren—until the novelty wears off. One
thing it does have going for it: it's

inexpensive — but it does take four C
cell batteries.

Force by Invicta

This interesting (non-electronic)
game of strategy turned out to be one
of our favorites from this year's crop
of board games. Easy enough to be
learned by an 8-year old it moves fast

and holds the interest of both children
and adults.

Each player has two elastic "force
lines" that stretch across the board.
In the first six moves, each player
places pegs in holes to distort his
opponents' lines (we found it best to

alternate opening moves in contrast
to the instructions which states that
one player places all his pegs, then
the other). Players then alternate
turns placing and removing pegs to

straighten their own lines and distort

thoseof theiropponents.
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-I For Apple II |||||||

SCORE-00000 HI-SCOPE»000e0

s VRDE

? MYSTERY

*»30 POINTS

*-20 POINTS

A- 10 POINTS

HIT ANY KEY TO ESCAPE

The Game That Drove Japan CRAZY!

• Features superb high resolution graphics, nail-biting tension and
hilarious antics by the moon creatures!

• Self-running "attract mode" of operation for easy learning and
demonstrating of the game.

• As good in every way as the famous Invaders arcade game.

• High speed action !

• On cassette or 5" floppy disc.

• Sound effects!

CS-4006 CS-4503A

Only $19.95
Cassette version requires 24K Apple II with
Integer BASIC, disk version requires 48K.
(Main program is in machine code.)

Order Today
Send payment plus $1.00 shipping and handling in the U.S. ($2.00 foreign) to

Creative Computing Software, P.O. Box 789-M, Morristown, N.J. 07960. N.J. residents
add $1 .00 sales tax. Visa, Master Charge and American Express orders may be called in toll

free to 800-631-8112 (in N.J. 201-540-0445).

r
Produced under exclusive

license from Cosmos Software,

Astar International Co., Ltd.

sensational
software

creative
computing
software

Creative Computing
Software

P.O. Box 789-M
Morristown, NJ 07960

Dealer inquiries invited.
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Craig and Nixdorf
Language Translators

Betsy Staples

Portable language translators -

wow, what a neat idea! Your own
personal interpreter to guide you
through the shops of the Rialto, the
restaurants of Paris, the subways of

Tokyo, the markets of Mexico City.

Just press a button and be understood
by the natives - no more cumbersome
phrase books, embarassing sign lan-

guage, or just plain lack of commu-
nication. Well, not quite.

=™"3 HELLO HL1LR

auuay
a em a a a a

L '

«w»

Craig M100

I first saw the new translators at

the Consumer Electronics Show in

June. Actually, I didn't get a very good
look, since there were always hoards of

people crowded around the demon-
stration models of the Craig M100, but
my curiosity was piqued, so I re-

quested an evaluation sample, which
arrived about a month later. In the
meantime, I learned of the existence of

the Lexicon LK-3000, which has, in the
interim, undergone a name change
and is now known as the Nixdorf LK-
3000. I requested and received one of

those, too.

The first thing I noticed about both
translators was that they are not
exactly pocket-size. Perhaps I've just

become terribly spoiled by credit card
calculators and mini biorhythm ma-
chines, but the approximately 6" x 3 1

/2
x 1 " size and 1 1 and 1 3 oz. weight of the
machines made it a bit difficult to
imagine carrying them around. The
M100 comes with a black velvet
drawstring carrying bag, and the LK-
3000 has a more professional looking
brown vinyl case with a zipper closing

and room inside for two additional

language modules.
The prices of the two machines are

comparable: the LK-3000 with one
language module and international

adaptor/charger retails for $225.00; the

M100 with English memory capsule
and domestic adaptor/charger sells for

$199.00.

Both machines have interchange-
able language modules. The Craig's

memory capsule contains a 32K
memory chip which plugs in the back
of the machine and is smaller than a 9-

volt battery. Each capsule costs
$25.00. The LK-3000 uses a cartridge

containing a 64K ROM and a micro-
computer which is about the size of a

cigarette pack and slides in the bottom
of the unit. Its price is $65.00.

The Craig can accommodate up to

three languages at a time. The LK-3000
has room for only one. Both machines
can translate from English into the
foreign language or vice versa.

Having checked out the external

specifications of the two translators, I

thought an introduction was in order. I

checked the phrase list on the back of

the Craig, found "Hello" and pressed
the appropriate keys ("PHR" and "D").

"Bonjour," it replied when I pressed the

French key. Then, "Hola," in Spanish -

both appropriate greetings. "H-E-L-
L-O" I typed into the LK-3000. "Hello=
Alio," it replied. "No, it doesn't," I

protested. "'Alio' is used for answering
the telephone, not as a greeting," I

explained. It refused to reconsider.
Well, everybody knows how to say

"hello" in their host country, perhaps a
more practical type of experiment
would be appropriate. Let's order a
meal - a meal that a North American
traveler might be likely to order in

France. Thinking of my father, a
frequent traveler, but a not-too-adven-
turesome eater, I decided to start with
shrimp. No problem; both translators
informed me that "shrimp" is "crevette"
to the French.

For the main course, I decided to

order roast beef. "Roti boeuf" the
M100 prompted -not exactly idiomatic,

but intelligible. The LK-3000 tried to

convince me that "Roast beef=Roast-
beef boeuf," but I remained uncon-
vinced. I tried for a steak: "Steak=
Steak," it said. That much I (or my
father) could have come up with
unassisted. Trying to think of some-
thing else my father would eat under
such circumstances, I tried chicken.
Finally, a reasonable response:
"poulet." Recalling the myriad ways in

which chicken can be prepared, I

pressed my luck and asked for roast

chicken. "Roast chicken=Roastbeef
poulet," said the LK-3000. "Here we go
again," I said, and decided to settle for

whatever a request for "poulet" would
bring.

The greatest value of a
translator may lie in its

potential as a conver-
sation piece,

In the interest of nutrition and a

balanced diet, I next turned to the

ordering of vegetables. String beans
should be available in a French restau-

rant, right? The LK-3000 refused to

allow me to order string beans, green
beans or beans. The M1 00 told me that

bean(s) was "haricot" and green beens
"vert haricot." Once again, a bit weak
grammatically, but understandable. I

tried peas, carrots and beets before
discovering that I could order to-

matoes with both units.

Perhaps a potato would be nice

with dinner. The Craig told me that a

potato is a "pomme de terre," but the

LK-3000 said "not ound" (by now one
of its LED's was out and the definitions

resembled a six-year old's smile). It

had already determined that rice was
the only appropriate accompaniment
to any meal in France. The M1000,
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knnouncement I. The first eight Personal

|rograms®from Aladdin Automation are

waiting for you now at your neighborhood
>mputer retailer or direct from Aladdin

|ow you can get your full share of Aladdin

lagic in every one of these Personal

rograms®

:

ath-Ter-MincT A delightful,

educational learning experience

for your pre-school child Watch
|e smile on your child's face as a correct

lswer makes the mathematician smile on the

:reen before you A nursery song also serves

a reward for learning elementary addition

id subtraction With Aladdin's Math-Ter-

lind® your child's pathway to learning will be
In-filled ... for both of you Math-Ter-Mind®.

le first release from the Aladdin Education®
jries. (nursery song currently available only

Apple II® program)

unar Lander In a controlled

descent, you're just seconds away
from your first landing on the cold,

rbidding surface of the moon As you
^vigate your delicate spacecraft downward to

safety of Moonbase. you must be ever

itchful of the dangers rising to meet you with

|ch passing moment: a fuel level fast

iproaching zero, deadly meteor showers that

me from any direction, at any time, sheer-

led rock cliffs and rough terrain, choosing
correct landing pattern and rate of descent,

iddin's Lunar Lander Your chance to reach

it and touch the stars . . . without leaving the

Ifety and comfort o* your own chair The first

lease from the Aladdin Simulation® Series

Craps All eyes in the casino are

on you. The dice are in your

hands Lady Luck sits at your
shoulder, whispering . . "Just one more time

Try your luck just one more time.'' You throw
. . and watch the dice tumbling on the

screen With Aladdin's Craps you play against

the computer, so it's awfully tough to win But

when you do. it's an experience you're likely

never to forget Craps An exciting, heart-

pounding Personal Program®. The first release

from the Aladdin Las Vegas® Series

Mastermind A challenging game
of intrigue, centuries old. that will

give you full chance to test your

powers of logic, deduction and reason And
test them you will, as you try and solve the

computer's puzzle, using clues as they're

provided one-by-one You control the degree of

difficulty in this classic Personal Program® that

offers one simple, yet all-consuming challenge:

beat the Mastermind in a direct, one-on-one
battle of wits Aladdin's Mastermind. The first

release from the Aladdin Old Favorites® Series.

Tic-Tac-Toe Five different levels

of difficulty allow a person of any
age or skill to take part in this

relaxing, enjoyable game that can act as a

learning tool, as well Level I. for example, is

suitable for children and is excellent also for

teaching simple mathematics The computer
plays just about perfectly at Level V Just

about, that is. so go ahead and take your best
shot See if you can beat the computer in this

traditional favorite of young and old alike

Tic-Tac-Toe Another first release from the

Aladdin Old Favorites® Series

Jungle Island® Shipwrecked in a

raging storm at sea. miraculously

you survive only to find yourself
stranded on a seemingly deserted jungle

island Without food, water or supplies of any
kind, you begin to try and find your way to

safety The computer will be your eyes and
ears as you explore your jungle island and all

the mysteries and dangers that lie in wait for

you Jungle Island® A captivating first

release from the Aladdin Adventure® Series

Stixw Aladdin's Stix® can be
played with 2 to 5 piles of sticks

and between 1 and 1 9 sticks in

each pile The object to be the one to pick up
the last stick Sounds simple? Yes. but you're
playing against the computer Take heart,

though, because you can control the degree of

difficulty in this update of the ancient game of

Nim Stix®. Another first release from the

Aladdin Old Favorites^ Series.

Super Pro Football '" Here's your
chance to be more than just an
armchair quarterback With

Aladdin's Super Pro Football® you can replay

any Super Bowl game, from the first, between
Green Bay and Oakland, to last year's classic

victory by Pittsburgh over Dallas For once you
can turn back the clock and go for that one big

play that made the difference between victory

and defeat in pro football's biggest game of all

Super Pro Football® The first exciting release

from the Aladdin Super Pro"
1

* Series

Visit your neighborhood computer retailer or

contact Aladdin direct to get your full share of

the magic in Announcement I, the first eight

Personal Programs""1 from Aladdin Automation.

MATH-TER-MIND

*'
|Q >>
IXoxo

jth-Ter-Mind® Lunar Lander Craps Mastermind Tic-Tac-Toe Jungle Island® Stix** Super Pro Football8

oleoma to the All-New World of
addin. And Get Ready to
eke Your Own Magic

*=C%AJODM /HJlOM/mON, NC.

YtfT.4./CON COMPUTER CORP.
3420 Kenyon Street, Ste 1 31 . San Diego. CA 921 1

aright 1978 by Aladdin Automation Design and copy by Campbell Marsh Graphic Communications
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Translator, con't.

while it would not let me specify a
baked potato, gave me both rice and
noodles as alternatives.

For dessert, both machines gave
me an acceptable selection of cake, pie

and ice cream, plus coffee and tea. At
this point, however, a startling omis-
sion in the LK-3000's vocabulary came
to light boding ill for ulcer-stricken
businessmen: the word for milk is not
included!

While the two machines are basi-
cally similar with the letters of the
alphabet arrayed in alphabetical order
(initially somewhat confusing for
anyone accustomed to a standard
typewriter keyboard) and various other
keys which initiate the translating and
calculating operations. The characters
in the Craig's display are bluish green,
and the LK-3000's are red.

To use the LK-3000, the traveler

simply "types" the letters of the word or
phrase for which he or she wants an
equivalent, presses the "def" key and
waits for first the English word and
then the French word to travel from
right to left across the display. If the
word is not in the vocabulary, "Not
found" appears immediately.

The only catch is that the user
must press the "stp" key after each
word or phrase that is contained in the
vocabulary. This is fine for single

words, but can be frustrating when
attempting to translate a phrase or
sentence. For example, to translate

"What time is it?" if one keys in the
question one word at a time, pressing
"stp" after each, the result is "Quoi
temps es il" - a hodge podge sentence
which would probably elicit an answer
pertaining to local atmospheric con-
ditions. However, if the user had
guessed correctly that the entire
sentence was contained in memory
and pressed "stp" only after the last

word, the correct, idiomatic "Quelle
heure est il" would have been dis-

played.

The M100 can also be used to

translate one word at a time, but it has,

in addition, a list of 48 phrases and
partial phrases that can be entered by
pressing only one or two keys at a time.

The list includes such useful phrases
as "Please," "Do you understand?" "Do
you change Travelers^ Checks?" and
"Bring the bill please." Partial phrases
include "Take me to . .

.

," "I am looking
for. . . .

," "How much . . .

," "I would like

. . .
," and "Round trip . .

." The phrases
are idiomatically and grammatically
correct and contain the conjugated
form of the appropriate verb.

An attempt to obtain translations

of the same phrases from the LK-3000
produced some comical results. "It's

too much," for example, came out "II

est trop beaucoup de" - a phrase
unlikely to be understood by any but
the most imaginative shopkeeper.
Equivalents of other phrases proved
impossible to obtain.

Except for those in the Craig's pre-

selected phrase list, all verbs in both
machines are given in the infinitive

form. The M100 uses "L" as the
definite article for all nouns and the
LK-3000 uses "le," both of which are

intelligible compromises.

Nixdorf LK-3000

The M100 has another very useful

feature missing on the LK-3000: to

translate a phrase containing a proper
noun or other non-translatable word,
the user can press the "HLD" key after

the word, and the machine will not

attempt to translate it. For example,
"My name is Elizabeth" becomes "Je
m'appelle Elizabeth" as opposed to

"Not Found."
Both translators allow the user to

scan their vocabularies a word at a

time. The scanning process may be
stopped at any time to allow the user to

check the translation of a given word.
This feature could be handy for

locating synonyms when the word
desired is not in the vocabulary.

It seems unlikely that either of the

translators could allow a person totally

unfamiliar with a foreign language to

actually speak the language, but the

communication gap could be bridged

by simply showing the machine with

the appropriate word or phrase dis-

played to the other person. The LK-
3000 provides a guide to pronunciation
in the instruction booklet that ac-
companies each language module.
The Craig Corporation promises a new
module that will provide pronunciation
assistance on the translator itself.

As for other modules, the LK-3000
offers English to Spanish, French,
Italian, German, Polish, Portuguese,
Greek, Swedish, Russian and Japan-
ese languages; a Personal Program

which "turns the LK-3000 into a

personal data bank; and modules
containing records and statistics for all

winter and summer Olympic events.

Capsules currently available for the

M100 include French, German, Italian,

Spanish and Japanese.
Both translators can also be used

as calculators. The M100 has the

calculator feature built in so that the

user need only press the "EXT" key and
begin entering numbers. The calcula-

tions are, however, quite slow and
accompanied by much flickering of the

display. The LK-3000 requires that a

separate, but much quicker, cartridge

be plugged in before it can be used as a
calculator.

Both translators also come with

adaptor/chargers. The LK-3000 has an
international adaptor/charger which
can be changed from 120v to 240v by
setting a switch. The Craig M100,
rather shortsightedly, comes with only

a domestic adaptor/charger. The
overseas version must be purchased
separately.

And the traveler would be well-

advised to purchase the additional

adaptor/charger, since both machines
lose their charges very rapidly, giving

way to flickering nonsense on their

displays.

In making an overall comparison
of the two translators, the Craig M1 00
comes out ahead because it seems to

have more features which allow the

traveler to produce reasonably correct,

idiomatic phrases in the foreign
language. The person who entered the

French translations for the LK-3000
apparently did not have the command
of language that one would expect. I

found too many mistakes and omis-
sions for comfort. I also found it quite

tedious to wait while the entire word or

phrase and translation chugged across
the display.

In conclusion, is the hand-held
electronic translator a significant
improvement over a $5.00 paperback
dictionary of about the same dimen-
sions? Probably not. It is certainly an
entertaining toy, but as a real commu-
nications tool, it has a long way to go.

Does that mean that it is of no
value and ought to be ignored by the
traveler? Not at all. It is quite possible

that an electronic translator might give

a timid traveler sufficient confidence to

try something new instead of throwing
up his or her hands and heading for the

nearest Intercontinental Hotel. How-
ever, I think its greatest value lies in its

potential as a conversation piece
(albeit an expensive one). What better

way to strike up a "conversation" with a
local resident than by showing him a
machine asking for directions?
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Wacky Wordies
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a The gteam in your eye

b Pass the word

T "

I THINK YACHT TO EVADED AWHILE

WHAT SUMATRA JAVA FIGHT

DIMENSION IT OLD PSYCHIC UTAH
DUNDEE SAME FOR ME

LOVE ENCASES FOREIGN ICE GIRL

ARTISAN JAIL AGAIN WORMY
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SAHARA WING EXPERIENCE
ALRIGHT
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Brainteasers

Arrange thirteen paper matches to make

a dog that laces to the left as in the

diagram above By lower.ng the dog s tail

to the top dotted line, then moving the

bottom match o< the dog s head to the

other dotted line, you have changed the

picture so that the dog is looking the

opposite way Unfortunately this leaves

tne dog s tail (now on the left) slanting

down instead of up

Can you move |ust two matches to

make the dog face to the right, but with

his tail pointing upward as before''

Beguilers

VONOMOONC
EONEOONEM
YENENOMYO
OOEEEOMNN
VEVONMONN
EYMENOMOE
NCYENNOMY
MKNEVONOM
MYEYOMNOM
We io»t our MONEY in The letter qf \<\ at»ove We
Know it appears in a straight lirx- horiron-
tally *ertcaHy or dogorially C«n you l.od
it without turning any corner*''

Outsmart us or just have fun with the

challenge of Games Magazine. Each issue

is chock full of mind teasers, quizzes,

mazes, logic puzzles, challenging cross-

words and much more to keep you
fascinated for hours.

If you enjoy entering contests (you'll find

2 in each issue) you can win fabulous

prizes— from a pinball machine to a home
computer system.

Subscribe to a year of Games and look

forward to 6 fun-filled issues.

So outsmart us if you can.... you'll have
fun trying!

subscribe and
save 33°c
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Yes. Send me Games!

L

1 year (6 issues) for only S5b97
( 20%off the newsstand price)

JCC18
NAME

ADDRESS

CITY STATE ZIP

Payment Enclosed Bill me later

Save even more! Send 2 years (12 issues)

for only $9.97.

(33% off the newsstand price)

Allow 4-8 weeks for delivery of first issue For foreign and
Canadian orders, add $1.00 per subscription year.

MAIL TO:©AME P.O. Box 10147 Des Moines, Iowa 50340
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APF MP 1000 Video Game System

Several manufacturers of home
video game units have, in recent years,
introduced so-called "programmable"
games that use interchangeable car-

tridges. Owners of these units have the
advantage of being able to play several
different games simply by switching
game cartridges. One of the latest of

these units is the MP 1000 from APF
Electronics. A further advantage of the
MP 1000 is that a keyboard expansion
is promised from APF to convert the
game into a full-fledged personal com-
puter, "the Imagination Machine."
The MP 1000 is relatively small. The

base unit measures HV2" x 7" x
2 1/2 ". The molded housing is fairly at-

tractive with its flat black finish and
woodgrain trim. On top of the unit are
slots for the hand-held controllers,

reset and power switches and the slot

for inserting the optional game car-

tridges.

The hand-held controllers are about
4"x2 1/2 "x1 V2 ". Each is attached to
the main unit by a six foot cable. The
controllers are very well designed. On
top of the controller is a twelve key
numeric keypad (0-9, CLEAR and
ENTER) and a joystick-like lever. The
rear side of the controller contains a
large, red button, labeled "FIRE" which
can easily be pressed by the index
finger of the hand holding the con-
troller while the other hand
manipulates the keypad or joystick.

This controller can easily be operated
by hands of all sizes and was obviously
well thought out by APF.

Power to the unit is supplied by a
transformer that plugs into the stan-
dard 117 V wall outlet, eliminating the
need for a supply of fresh batteries. The
unit connects to any TV through a TV-
game switchbox, so owners need not
constantly switch antenna wires. On a
color TV, the game displays will appear
in color, and game sounds are pro-

duced through the TV's speaker.

Randy Heuer

The base unit comes with one game
built-in entitled "Rocket Pilot." The
display in this game consists of a field

of stars that move across the screen in

one direction while enemy spaceships
move across the screen in the opposite
direction. This gives the impression of

looking out the side window of a mov-
ing spaceship, watching the enemy
spaceships fly by and is an extremely
successful effect.

Unfortunately, compared to the
graphic display, the game itself is

somewhat disappointing. The object of

the game is to destroy the enemy ships
by firing a slow-moving missle from the
bottom of the screen. This turns out to

be a skill which can be mastered very

easily. Since the enemy ships do
nothing in retaliation, the game is not

much more than a slow-paced shooting
gallery.

Optional Program Cartridges

We received six plug-in cartridges

with our review model of the MP 1000.

These are apparently the only car-

tridges available at this time although
more will probably be available in the

near future.

Cartridge MG 1001 is entitled

"Catena." Most people will recognize
this game as the popular board game
"Othello." Players alternately place
pieces of their color on a 64 square
board, capturing pieces by surrounding
rows of their opponent's pieces.

The graphics used to display the
board and pieces are nicely done and
the game plays fairly quickly, although
some people may find the constant
beeping as pieces are "flipped" a bit

obnoxious.

Three variations of the game are

available: two player, one player versus

the computer and computer versus

computer. I found the computer's play

to be slightly disappointing. It passed
up several good moves during the few
games I played and I beat it quite easily

every time. I'm still not too sure just

what strategy the machine employs,

but I suspect that it simply takes the

most pieces it can in any turn.

However, people who enjoy "Othello"

will appreciate having an opponent
available whenever they wish to play.

The second cartridge, MG 1003 is en-

titled "Hangman/Tic Tac Toe/Doodle."

Up to four players can play

"Hangman." Players may enter their

own word or let the computer select

one from its list of three to ten letters.

To guess a letter, players enter a two
digit code from the hand-held con-

trollers. The list of codes is displayed

on the right side of the screen and
codes are eliminated from the list as
each letter is selected. If you fail to

guess the word on the final guess, the

floor drops from beneath the hangman
figure and the correct word is

displayed. Graphics and sound in this

game are particularly well done and
children should enjoy this game.
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"Tic Tac Toe" can be played by either

one or two players. "Doodle" lets you
draw patterns on the screen in any of

the nine colors using large size graphic

blocks.
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Video Game, con't.
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The Bowling/Micro Match cartridge,

MG 1004, contains a total of eight

games. Each game may be played by

one to four people. There are five varia-

tions of the Micro Match game. Essen-

tially, this is a copy of the TV game
show Concentration. A game board

containing 24 numbered squares is

displayed on the screen. Hidden behind

each square is an object or word.

Players alternate turns, selecting two

(or three) squares. If the objects behind

the squares selected match, the player

receives a point and those squares are

eliminated. The game ends when all the

squares have been matched and the

player with the most points is the win-

ner. In two versions you must match
two squares. In the remaining three ver-

sions, three squares mu£t be matched
in order to receive a point.

In Bowling, the bowling alley and

pins are displayed on the screen. The
ball moves back and forth across the

alley. To roll the ball, the player presses

the fire button when he feels the ball is

in the right position. The ball will then

procede down the alley and strike the

pins. Scoring is the same as in real

bowling, spares, strikes and three ball

tenth frames are allowed. Three dif-

ferent variations of the game are

available, from easy to difficult.

Cartridge MG 1005 is entitled

"Brickdown/Shooting Gallery. "Four
versions of "Brickdown" are available.

In this game, one player tries to knock

down a wall of bricks using nine balls.

The player keeps the ball in play with a

paddle controlled by the joystick. The
player may choose between slow or

fast speeds and an eight or twelve layer

wall.

i
In "Shooting Gallery," one or two

players try to hit five targets which

move rapidly back and forth. Bullets

are fired by pressing the fire button on
the controJIers. As each target is hit,

it's replaced by a smaller, faster target.

Three versions are available, each with

a different number of bullets per round.

"^

Clearly, the finest cartridge of those

presently available is "Baseball," MG
1006. You may compete against either

another player or the computer. This

game is nearly identical to the version

seen in many coin-operated arcades. It

uses a higher resolution display than

some of the other cartridges and

features a full playing field and comple-

ment of players, a scoreboard, offen-

sive players that run the bases and
fans seated in the grandstands. The
defensive player positions his out-

fielders and controls the direction and
speed of the pitch. The offensive player

decides when and if to swing the bat.

After three outs, the team on the field

runs into the dugout and then the other

team runs on the field. The only small

complaint I have is that the defensive

player can't move his fielders after the

ball is pitched, but, in all other

respects, this game is the best version

for a home video game I've seen.

The MG 1007 cartridge features three

variations of the card game
"Blackjack." Each version is similar ex-

cept different betting limits are im-

posed. One or two players bet against

the house which is played by the com-
puter. Doubling and insurance are

allowed and good graphics and audio

features add to the game.

Finally

Judging from APF's initial invest-

ment in the MP-1000 system, many
more cartridges should be available in

the future. In general, the cartridges

presently available feature good
graphics but the computer strategies

employed could be better. Still, most
kids will enjoy the games now available

and will take pride in beating the

machine.
APF has also announced that a

keyboard unit which plugs directly into

the MP 1000 console will also soon be

available transforming it into "The Im-

agination Machine." We'll have more
about this in the months ahead.
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'software
catalog

from RAINBOW COMPUTING
WE'RE SAVING ONE FOR YOU!

Here are a few highlights from our new
catalog:

ADVENTURE Fight off pirates and vic-

ious dwarfs. 700 travel options, 140 loca-

tions, 64 objects. Needs ROM & 48K.

On Disk+. $29.95

FILEMASTER 2 programs: FORMAT&
RETRIEVAL comprise a powerful data

file manager. Great for everything from

phone lists to legal abstracts. Needs 32K
Design your own data structure. Up to

500 char, per record. Up to 15 searchable

fields in any combo. On Disk . . . $34.95

32K DISK INVENTORY Use stock no.

descript., vendor, dates of purchase and

sales, amt. on hand, cost & sell price,

total value. Holds up to 300 items.

Disk $40
With Bill of Materials: Disk+. $50
SPACE Multi-faceted simulation of life in

interstellar society. You & opponents

must make life & death decisions. Keeps

track of your progress from one game to

next. Needs 48K.

On Disk+. $29.95

Apple 16K Cassette Inventory. . Tape $35

Apple 32K Data Base Disk $20
Apple 24K Hi-Res Life Simulation on

+Tape . . $10
Apple 16K Morse Code TrainenTape $10
Apple 16K Devil's Dungeon: Tape . . $10
Apple 16K Pacifica: Tape $9.95
Apple 16K Rainbow's Casino:Tape $29.95
Apple 16K Space War: Tape $12
Apple 16K Memory Verify: Tape. ... $5
Apple 16K Appleodion: Tape $10
Apple 16K Applevision demo:Tape $10
Apple 32K Compu-Read: Disk-h. . $24.95

Apple 48K Perceptions I, II, III, Needs

Rom: Disk-h $24.95

Apple 32K Shape Scaler. Needs Rom.
Disk+ $19 95

POT 0' GOLD I, II. Collection of 49 pro-

grams for 16K Apple. Only a buck a game.

Specify 1 or II. Price each: Tape . . . $49
Disk $54
Apple 24K Super Invader The game that

drove Japan crazy. Tape $15.95

Apple Monitor Peeled Everything you

wanted to know about the Apple Monitor
but couldn't figure out. User-written man-

ual in plain English clears your confusion.

Only $9.95

To order, add $2 shipping. To transfer

tape versions to disk add $5. Cal. res. add

6% sales tax. Sorry, we can not ship to

P.O. Boxes. We do take Visa/Mastercharge!

Write TODAY for your FREE Catalog!

+Programs run on Apple II Plus.

RAINBOW COMPUTING INC.

Garden Plaza Shopping Center, DeptCC12
9719 Reseda Blvd., Northridge, Ca 91324

Telephone: (213) 349-5560
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The New Surprises

From Heath

Eric Van Horn

The Heath Company recently
announced that, in addition to its

electronic and computer kits, it will

move into assembled systems for the
business computer market. Not only
is this a unique activity for Heath, but
their approach to software and appli-

The WH11A mainframe, the "heart" of the new
Heath Data Systems minicomputer system,
uses the 16-bit DEC KD11 HA CPU and comes
complete with heavy-duty power supply, back-

plane and cabinet. Fully compatible with the

PDP 11/03, the WH11A offers power, speed
and flexibility. The system includes RX 01

compatible dual floppy disk storage, 32K
words of memory and two serial I/O interface

cards.

cations represents a new direction for
a microcomputer manufacturer. We
have not had a chance to use the new
computers yet, but for you skeptics
who are giggling at the thought of
Benton Harbor BASIC, read on. This
is not just a stab at another uncon-
ventional business system, nor is it

merely an update of the H-8.
Heath's new hardware starts with

the WH19 video terminal. The WH19

is an intelligent Z-80 based terminal
which features a 25 x 80 character
display, relative and direct cursor
addressing, and normal and video
reverse display options. Interfacing is

via a standard RS-232 interface with
DIP switch programming for Baud
rates of 110 to 9600, full and duplex
communication modes, parity selec-

tion and word length. A numeric key
pad and software selectable func-
tions round out the WH19's capabili-

ties. The new terminal is competi-
tively priced at $995.

Add a second Z-80 chip, memory
and a 5 1/4" disk drive and you then
have the WH89 desktop computer.
The WH89 comes with 16K of RAM
which can be expanded up to 48K.
There is also room for two RS-232
serial I/O ports. Heath is initially

offering three software packages, an
operating systems disk, Microsoft
BASIC and word processing. Benton
Harbor BASIC is still available on the
operating systems package, presum-
ably so you can run the old H-8 soft-

ware, but the availability of Microsoft
BASIC should be popular among
users and programmers alike. The
operating systems disk also provides
a text editor, assembler, console
debugger and a set of disk utility

programs. The WH89 will retail for

$2295.
Probably the most interesting

system in Heath's new repertoire is

the WHS11A. The WHS11A uses the
DEC KD11-HA CPU with accompany-
ing dual 8" disk drives. It is, from both
a hardware and software standpoint,
completely compatible with the DEC
PDP-11/03. Those of you familiar

with the PDP-11 know that Digital

uses a language called DIBOL for

most of its business applications
programs. DEC, however, would not

WHS1 1 A minicomputer system consists of the

WH11A mainframe (shown in lower right of

cabinet); the WH19 microprocessor-based
"smart" video terminal (left desktop), and the

WH27 dual-drive floppy disk system, (upper
cabinet shelf). The system is fully compatible
with the DECR PDP 11/03.
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license Heath to use DIBOL, so they

went elsewhere and obtained the

rights to DIBEX, a DIBOL compatible
language. The DEC compatibility not

only makes a lot of software available

for use with the WHS11A, it opens a
whole new market for Heath with the

numerous DEC OEM's around the

country, especially at the list price of

$6,289.
Although Heath Company will use

its 55 stores as repair centers, do not

look there for their new systems. The
WH89 and WHS11A will be marketed
through retail stores with Computer-
land and Byte Shops leading the way,

The Heath Data Systems WH89 is a totally

integrated microcomputer system contained in

a compact, desk-top terminal that supplies all

of the computing power needed for most small
business or professional tasks. It is shown here
with cover removed.

and also through OEM's particularly

those now handling DEC equipment.
The big question is whether a kit

manufacturer can make this kind of

transition to complete business sys-

tems. The manufacturing capabili-

ties, hardware and software support,

and marketing techniques required

could not be more different. But there

is little doubt that the WHS11A in

particular offers the kind of power and
price performance that is going to be
hard to beat. For more information on
Heath's new products write to

:

Heath Data Systems
Hilltop Road

St. Josephs, Ml 49085

t
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SOUNDWARE:

LU,

Q_

EC

_i

CJ

GO
i i

CO
DC

Everything you
need to odd the joy

of sound to your entire

BASIC librory!
You get hordwore — o near speaker-amplifier unir

wirh volume control, earphone jack and con-
nectors No wiring, no soldering jusr add barrenes
and plug it in.

You get software — rwo programs demonstrate and
help you create your own sound effects Add laser

sounds bird calls bounces, clicks sirens, music notes.

Complete wirh step-by-step instructions.

1 yeor limited warranty.

Cmen
oe
$29.95 $09.95

All PETS 6 ms-80 Level lis COMPUCOLOR II

GREAT CHRISTMAS GIFT!
See your dealer or order direct by phone

(408) 371-41 20 or by mail
VISA DonKomericord or Mosrer Charge occepred For COD
odd 1 5% Californior.s odd 6% soles rax No charge for shipping

when paymenr is enclosed

CAP Electronics, Depr. C
1884Shulmon Ave Son Jose. CA 95124 (408)371-4120
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Fascinating new
games to renew

your home library

STARFIRE GAMEWARE
• APPLE II wirh Disc 32K and up

Lightning Command 6 Dark

Castle* S24.95
Dungeon
Quest II* S19.95
Space 2020* *24.95

STARFIRE GAMEWARE
i COMPUCOLOR II. 16K

Space 2020* S24.95
Dungeon Quest II .. S19.95
Lightning

Command &19.95
Bomb Squad &• Wall

Street* S19.95S19.95

SOUNDWARE SOFTWARE
• COMPUCOLOR II, 6K

Action Pock* (Dreakthru.

Caterpillar. Snakes. Target.

Sketch, Popshot) . . $19.95

SOUNDWARE SOFTWARE
• All PETS
Action Pock* (Dreakthru. Tor-

get. Corerpillar) . . . S 9.95

The Classics* (Dackgommon.
Checkers. Piano

Player) % 9.95

Word Fun* (Speller. Scramble.

Floshcard) $ 9.95

'Gomes wirh sound ond super graphics

GREAT CHRISTMAS GIFT!
See your dealer or order direct by phone

(408) 371-4120 or by moil
VISA/Dankomencard or Master Charge occepred For COD
odd 1 5% Cahfornians odd 6% soles rax No charge for shipping

when payment is enclosed

m

DO
I CD

I

GO

n

o

1 884 Shulman Ave
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CAP Electronics, Depr. C
Son Jose. CA 95124 (408)371-4120
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In which we tell the naked truth and lose all our printer advertisers.

On Buying
a Word Processing

Printer and
Other Good Fun

David Ahl and Steve North

Introduction

Sometime in mid 1978, we de-
cided that we really ought to be
making better use of microcomputer
technology at Creative Computing.
While we had 24 microcomputers in

our Software Development Center and
many more in employees' homes,
virtually none were used in the
business or administrative end of the
company.

Obviously word processing was a
likely area in which to use micros.
After all, we had reviewed eleven
systems on our pages; it was about
time that we used some in our own
work.

We decided to put together several

generalized CP/M and 6800 hardware
configurations on which we could run
different software systems. While we
already had several suitable com-
puters, video boards, floppy disks
and keyboards, we had little in the
way of suitable printers. Hence,
putting ourselves in the shoes of a
typical small business (we are one!),
we bought six representative printers.

In particular, a low, mid and two high
end dot matrix printers and mid and
high end impact printers.

Integral Data IP 125

We bought our IP 125 from Jade
Computer Products and received
immediate (2 week) delivery. We
chose a friction feed unit so it could
handle letterhead, and a parallel

interface because we had several
boards with unused parallel ports.

But what we quickly learned is that

"parallel port" is rather loosely
defined and differs sharply from one
manufacturer to another. It took the
services of a real hardware jock to
finally get the printer to play on a
SWTPC6800.

The IP 125 works well, has been
reliable, and is a good buy. We have
not given it a severe workout yet since
our office employees have become

addicted to Electric Pencil (note to

compufreaks: the correct rendition of

this name is "Pencil." To use the full

term "Electric Pencil" merely reveals

to all present that you are a Mere
Neophyte and not one of the Beautiful

People of the Computer Priesthood.)

Consequently said employees have
not, to their own disadvantage,
learned the TSC 6800 text editor and
heavily used the IP 125.

Although the IP 125 is a dot matrix

printer, the output is of sufficient

quality for correspondence, and we'd
recommend it as a good value for

personal use.

Teletype Model 43

While the Teletype Model 28 and
33 were the workhorses of the data
communications industry for years,

Computer

Integral Data IP 125

Teletype Model 43

Texas Instrument 810

Malibu 165

Selectraterm

Qume Sprint 5

Sample Print

T he q u :i. c K b r o wn f o x J u mp ed over i he 1 az y tfo3 *

The quick brawn fox juriped over the lazy dog.

THE QUICK BROWN FOX JUMPED OVER THE LAZY DOG.

The quick brown fox jumped over the lazy dog.

The quick brown fox jumped over the lazy dog.

The quick brown fox jumped over the lazy dogs.
The quick brown fox jumped over the lazy dogs.
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with the '43,Teletype had embarked on
an entirely new technology (dot

matrix printers) which was proving at

the time (1976) to be a real stumbling
block for Digital Equipment Corp.,

the giant minicomputer manufacturer

with their ill fated LA30. Since then

DEC has gotten its act together, but

fortunately the folks from Skokie,

with Ma Bell closely watching their

child, had their act together from the

start.

The Teletype '43 is, quite frankly,

the most reliable mechanical device

we have ever seen. It simply goes and
goes. We replace ribbons and supply

it with paper but it has never had a

single adjustment or been out of ser-

vice. We use it to check out every

computer we get because we can

always be certain that the I/O device

is working correctly. We gave up
keeping records on it after it had
passed 1000 hours of service. It is

probably nearing 3000 hours by now.
The only preventive maintenance

it has received was when a cup of

coffee was spilled into it. We turned

the '43 upside down to pour out the

coffee and then took it apart and
cleaned up the remainder. An hour
later and it was back in service.

Got a hankering for a

Peterbilt? Try a Teletype

43. Not beautiful print, but

rugged and reliable.

Disadvantages: It is a dot matrix.

You won't want to send out your

letters to customers printed on this

one. Even worse it requires a "funny"
1 2" width paper. The idea is that it can
print 132 columns (13.5 characters per

inch) sideways on a sheet; you strip

off the perforations and you've got an

8V2 x 11 sheet that can be easily

copied orfiled. Nice idea and it works
fine for program listings, articles and
the like, but not for correspondence.
Third problem: three years after

introduction there are still very few
second sources for paper or ribbons
and, unless you've got a Western
Electric office in your vicinity, that

could be a headache. Fourth: the

tractor feed width is not adjustable —
you're stuck with the odd 12" paper.

However, we've found that the left

tractor alone will drag single width

labels through as long as you look at

the box every so often to make sure

nothing is binding.

Summing up: for rough drafts,

memos and internal reports the Tele-

type '43 is a best buy.

Texas Instruments 810

We bought this one from Micro

Mail in Santa Ana, Calif, and received

prompt (3 week) delivery when
"authorized" Tl dealers in our area

were quoting 6 months delivery or

charging premium prices, $2200 plus,

for speedy del ivery

.

We bought this shortly after the

810 was announced. Prior to buying it

we called Tl's much advertised hot

line (phone number given in all the 810

ads) to get information. Wall, the lady

with the Taxas drawall hadn't even

heard about the ad and she just

couldn't imagine who might have the

information we wanted. Four lengthy,

much routed phone calls in as many
weeks got us not one single piece of

verbal or printed information out of Tl

and it was not until we saw Tl and
MicroMail at NCC in Anaheim in

person that we got any details on the

printer. We liked what we saw and
ordered the receive-only version on
the spot. (The version with a keyboard
is the Model 820).

When the printer came from Micro
Mail we did not test it, until we
repaired a Vista disk system. (Vista

had just changed hands and the new
management disowned our disk

drives, which came already pre-

broken to enhance unplanned down-
time. We are proud to own the
Studebaker of disk drives.) By the

time we discovered the Tl 810 had
come with a bad CPU cord^ the
warranty had expired (deja vu) we
were beginning to lose faith in the

term "assembled and tested."

Once the bad CPU cord was
replaced, the Tl 810 worked almost
flawlessly. (Every 10 or 20 hours a
molex connector buried deep within

the printer's innards comes loose,

creating very unreadable printouts.

The Tl 810 was our choice for a
printer for our business accounting

system (still in implementation stage.

Another hint: Osborne CBASIC soft-

ware does not a turnkey system
make.) It's a very fast printer - we run

ours at 9600 baud with handshaking
although the effective speed is

probably half that. It's also quieter

than the other dot matrix printers we
have(Malibu and Centronics).

Despite our problems (which we
suspect are the exception rather than

the rule), we still think the Tl 810 is an

excellent choice for a medium-duty
printer for business applications at a
reasonable price.

Malibu165

The Malibu boasts some design
features that really attracted our
attention when we first saw the unit at

the Percom show in March 1977. In

particular: adjustable tractor, user-

definable characters, graphics capa-

bilities, bi-directional printing and a
manufacturer that seemed to really

care about the personal computer
industry. We ordered a unit direct

from Malibu ; delivery took an agoniz-

ingly long five months.

The Malibu is like a Gartlis

dragster: a winner for

certain specialized appli-

cations but overkill for

daily commuting.

The Malibu's main attraction is

that the host computer can have
absolute control over the firing of

print hammers, carriage control, etc.

This is useful for printing computer
portraits, sheet music, or high-resol-

ution displays. For normal unadorned
text editing or report printing it's a bit

of a drawback because a 4K assembly
language driver has to be entered

V

Manufacturer/Model Print Speed Price

Teletype Model 43 Dot matrix 30cps $1095

Integral Data I P1 25 Dot Matrix 100 $799

Texas Instruments 810 Dot Matrix 150 $1895

Malibu 160 Dot Matrix 165 $2395

Selectraterm Impact 15 $2190

Qume Sprint 5/45 KSR Impact 45 $2995
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from the manual and debugged just to
make it print ordinary text. Coinci-
dentally, Malibu sells an RS-232
intelligent interface so the Malibu can
function as a normal serial printer.

Consider, for a few extra dollars, you
can buy an option to circumvent the
special features for which you already
paid another few extra dollars. A
revolutionary breakthrough!

Seriously, for exotic printing

applications the Malibu is tops. For
everyday, crummy printing the Malibu
is not as fast or quiet as the Tl 810,
and more expensive. Still, it hasn't
required any service to date.

Selectraterm

Selectraterm, originally Selec-
term, now called Selectra-Print is an
IBM Selectric II typewriter moditied by
Micro Computer Devices, Inc. into a
terminal device. This is not an IBM
data communications terminal, rather
it is a standard office electric type-
writer into which six electromech-
anical solenoids have been installed

with a separate box (7" x 7" x 3")

containing the interface electronics.

A tour of the plant by President
^Shelly Howard and the knowledge

ov

v

that this was the only terminal device
"approved" by IBM (i.e., IBM would
service the typewriter part of the
mechanism) convinced us that this
was the terminal to get among the
many Selectric-based units on the
market.

Four months after our order was
placed and still without a terminal, we
weren't so sure. It finally arrived, but
without one cable. Phone calls.

Letters. Another month.
However, once hooked up, Selec-

traterm worked fine. It produced letter

quality material, and could be used in

local mode as an electric typewriter.
Although not a tractor feed device,
Selectraterm can be used with both

continuous feed as well as single feecT\
paper.

Butt unfortunatelyt once it went
into constant duty, Selectraterm
faltered. At 42 hours a new solenoid
was needed. We called MCD who told

us that the closest supplier sup-
posedly was in Chicago but they were
unwilling to process an order for less

than 500 pieces. (It must be nice to be
in that position). However, we found
that Blan Electronics Distributors in

New York, NY had it and they sent it to

us via priority mail. We then had to

figure out how to install it to finally

get back in business. Why are we
telling you this? What happened to

the much-touted IBM Service? As you
might have guessed, the problem was
not in the IBM mechanism and IBM
wouldn't touch it (after charging $43
to tell us that!). What if we hadn't
been able to disassemble the ma-
chine and replace the part ourselves?
What indeed?

In summary: the Selectric II is a
good solid office typewriter mech-
anism. The add-on solenoids and
electronics of Microcomputer De-
vices are well designed and the result

is a good terminal for low to medium
duty. However, it is not designed for

continuous duty nor will it stand up
under it.
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Qume Sprint 5

One thinks twice before spending
as much on a printer ($3000) as the

rest of the computer system com-
bined. However, we wanted one no-

compromise, first class unit and the

Qume seemed to be the best choice.

State-of-the-art, built-in micropro-

cessor, bi-directional printing, tractor

or single feed, on-line or manual
operation and much more. So we
ordered a keyboard, Sprint 5 Model 45

from Computer Textile in Los
Angeles.

(Sneak preview: If you're willing to

go first class on the purchase price,

be prepared for first class mainten-
ance prices too.)

Our printer, arrived in short order

(3 weeks), but sans print wheel and
ribbon. A visit to 2M Corp. in Fair-

field, NJ yielded the missing parts,

under warranty, and we were in

business. But not quite. Erratic oper-

ation was traced to a loose board. The
rubberized clip holding the boards in

place leaves something to be desired.

A call to Qume yielded the advice,

"Take out the boards, reseat them
firmly, replace the clip, and it ought to

work." It did, but it's a half hour dis-

assembly/reassembly job.

The Qume sat around a while
waiting for a disk drive to arrive and,
unfortunately, by the time the system
was all hooked up the 120-day war-

ranty period had expired. (DON'T LET
THIS HAPPEN TO YOU!)

After 10 hours of operation, the

print quality suddenly deteriorated

If you like the Jaguar XJS,
you'll love the Qume Sprint

5. Fast, ticket and expen-
sive to maintain.

and by 10.5 hours, a loud 300 hertz

hum came from the printer head drive

motor and the print head was advanc-
ing completely erractically. By this

time we had come to really "depend"
upon the system and we needed it

fixed quickly. Ha! Gotcha!
Qume had by this time (August

1979) set up a service center in New
Jersey but the conditions for service

were as follows:
1 . No on-site service. Bring in the

unit and they'll look at it for $50
plus $60 "handling" for us to

bring it in the front door.

2. Normal turnaround is a mini-

mum of 30 days unless one
pays an additional $50 for 3

working days expedited ser-

vice.

3. Payment must be made with a

certified check. Company
check or even cash is not ac-

ceptable.

We called Data Access Systems, a

Qume OEM ; Sorbus Service (recom-

mended by Qume); and 2M, the pre-

vious Qume agent, but none of them
were any longer willing to provide a

guaranteed service in light of Qume
having their own service center in

Upper Saddle River, NJ (a one-hour

trip for us). So we bit the bullet and
paid $160 just to bring the printer for

repairs after less than 1 1 hours of use.

It turned out to need an I.C. (TL084),

two 1087 F.E.T.s, and two capacitors

($65.00 worth of stuff!) — hard to

believe after only 11 hours of use. But

to compound matters Qume claimed
we had a faulty cable (the one that

came with the unit and was working
fine) and charged us $42.00 for a new
one. To really cap the situation, when
we first got the unit, it had a small

crack in the cover which we had
repaired with Crazy Glue (sounds
silly, but it worked fine). The Qume
service people didn't like our fix so

they removed the cover piece that we
had glued on. Unfortunately that

piece held the paper guide so now we
have a printer sans paper guide that

frequently eats the documents it is

printing. The total bill was $217.05
(paid by certified check) and the unit

now is semi-operational. The service

carries a 30-day guarantee, for what
that's worth.

The Qume is a beautiful unit and
has outstanding-print quality. Type
face and pitch may be easily varied

and the unit handles continuous feed

paper as well as single sheets.

Allegedly it may be used in local

mode although we found that the

ribbon often jumps out of alignment

when typing manually. Operating at

the full rated speed on-line seems to

be much more to its liking.

In summary: The Sprint 5 is a

finely tuned piece of machinery,

much like an Italian automobile, and
will probably need service sooner
than you might imagine. Qume is

oriented to selling to OEMs and not to

end users. If you buy a Sprint 5 make
sure you have a good local arrange-

ment for service because the manu-
facturer is not the least bit coopera-

tive with individual end user cus-

tomers. If this is the treatment that we
as a respected major international

magazine receive, just imagine how
you might be treated.

By Notronics

ASCII/BAUDOT,
STAND ALONE

Computer ™J§9S
Terminal
The Netronics ASCII/BAUDOT Computer Terminal Kit is a

microprocessor-controlled, stand alone keyboard/terminal
requring no computer memory or software. It allows the use of
either a 64, or 32 character by 16 line professional display for-

mat with selectable baud rate, RS232-C or 20 ma. output, full

cursor control and 75 ohm composite video output.

The keyboard follows the standard typewriter configuration

and generates the entire 128 character ASCII upper/lower case

set with % printable characters. Features include onboard
regulators, selectable parity, shift lock key, alpha lock jumper,
a drive capability of one TTY load, and the ability to mate
directly with almost any computer, including the new Ex-

plorer/85 and ELF products by Netronics.

The Computer Terminal requires no I/O mapping and
includes Ik of memory, character generator, 2 key rollover,

processor controlled cursor control, parallel ASCII/BAUDOT
to serial conversion and serial to video processing— fully

crystal controlled for superb accuracy. PC boards are the

highest quality glass epoxy for the ultimate in reliability and
long life.

VIDEO DISPLAY SPECIFICATIONS
The heart of the Netronics Computer Terminal is the micro-

processor-controlled Netronics Video Display Board (VID)
which allows the terminal to utilize either a parallel ASCII or
BAUDOT signal source. The VID converts the parallel data to

serial data which is then formatted to either RS232-C or 20 ma.
current loop output, which can be connected to the serial I/O
on your computer or other interface, i.e., Modem.
When connected to a computer, the computer must echo the

character received. This data is received by the VID which
processes the information, converting to data to video suitable

to be displayed on a TV se't t using an RF modulator) or on a
video monitor. The VID generates the cursor, horizontal and
vertical sync pulses and performs the housekeeping relative to

which character and where it is to be displayed on the screen.

Video Output: 1.5 P/Pinto 75 ohm (ElA RS170) • Baud Rate:

1 10 and 300 A SC/I • Outputs: RS232-C or 20 ma. current loop
• ASCII Character Set: 128 printable characters—

•1ft«8wXpv«W©Ao ii»°'^*JI!*
!'%M ()*,-. /0123456789 :; <=>?

WBCOEFWIJWJ«OPQRSTUUUXVZt\]A.
x
abcdef9hi jklftftOWStUvWYrC.}*!

BAUDOT Character Set: ABCDEFGHIJKLMNOPQ
RSTUVWXYZ-?:*3$*().,9014!57;2/68»
Cursor Modes: Home, Backspace, Horizontal Tab, Line Feed,
Vertical Tab, Carriage Return. Two special cursor sequences
are providedfor absolute and relative X- Y cursor addressing •

Cursor Control: Erase, End of Line, Erase of Screen, Form
Feed, Delete • Monitor Operation: 50 or 60Hz (jumper
selectable.

Continental U.S.A. Credit Card Buyers Outside Connecticut

CALL TOLL FREE 800-243-7428
To Order From Connecticut Or For Technical ^m mm™ Assistance, Etc. Call (203) 354-9375

I
Netronics R&D Ltd., Dept. CC-12
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333 Litchfield Road, New Milford, CT 06776

Please send the items checked below—
D Netronics Stand Alone ASCII Keyboard/Computer

Terminal Kit, $149.95 plus $3.00 postage & handling.

Deluxe Steel Cabinet for Netronics Keyboard/Termi-
nal In Blue/Black Finish, $19.95 plus $2.50 postage
and handling.

Video Display Board Kit alone (less keyboard), $89.95
plus $3 postage & handling.

12" Video Monitor (10 MHz bandwidth) fully assem-
bled and tested, $139.95 plus $5 postage and handling.

RF Modulator Kit (to use your TV set for a monitor),

$8.95 postpaid.

5 amp Power Supply Kit In Deluxe Steel Cabinet
(±8VDC @ 5 amps, plus 6-8 VAC), $39.95 plus $2
postage & handling.

Total Enclosed (Conn. res. add sales tax) $
By-

Personal Check D Cashiers Check/Money Order

D Visa D Master Charge (Bank # )

Acct. #

JExp. Date

Zip
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Satellite Tracking

Software

Randy Heuer

If you've ever watched a satellite
race across the sky at twilight and
wished to know its identity, or if

you've ever wanted to track a satellite,

then you might want to investigate
the satellite tracking package devel-
oped by Sat Trak International. This
package consists of three separate
tracking programs available on disk or
tape for the Apple II, TRS-80 and
Exidy Sorcerer. Listings in BASIC and
FORTRAN are also available.

For review purposes, we tried the
Apple disk version, STI-900B which
runs in Applesoft II and comes with a
20-page instruction manual. In addi-
tion to the three standard trackinc
programs, this package includes t

additional programs for maintaining a
data base for as many as fifty satel-
lites. The price of this version is

$48.50.

Each of the three tracking pro-
grams requires an accurate satellite

data base that must be updated
regularly. A program for making these
updates is included with each pack-
age. Data for making updates are
available free of charge from NASA or
you can generate your own para-
meters from satellite observations
and the OBS program. This program
uses your own observations of the
satellite to update satellite para-
meters as satellite orbits decay with
time.

The remaining two programs are
used to determine the position of the
satellite of interest. Program POSN
calculates the orbital location of the
satellite, providing an ephemeris of
geodetic latitude, east longitude and
altitude. Some versions of this pro-
gram also calculate right ascension
and declination.

The LOOK program is used to
generate "look angles" for satellites

from your location. Values provided
by the program include azimuth,
elevation, right ascension, declina-
tion and range to the satellite. In

addition, the user may place certain
restrictions on the output such as
maximum range, visual passes only
and maximum elevation.

The versions of the programs that
we tested were well adapted for the
Apple II computer. Features such as
waiting for a user prompt when the
screen is filled help to make the
programs very user oriented. The
instruction manual, although highly

technical, attempts to explain the
concepts to users new to the field of
astrodynamics. Still, I think most new
users will need to consult an addi-
tional reference on the subject in

order to get maximum benefit from
the programs.

Although not intended for every-
one, those individuals with a need or
interest in satellite tracking (such as
Ham radio operators), will find this
package outstanding. For further
information on programs and prices,
write to: Sat Trak International, c/o
Computerland of Colorado Springs,
4543 Templeton Gap Road, Colorado
Springs, CO 80909.

A new program soon to be released by Sat Trak is called Trace, shown here in

development form on a 32K Sorcerer. 4
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The Paper Tiger sets a new stan-

dard for low-cost impact printers.

More capability. More versatility.

Eight software-selectable
character sizes.

80 and 132 column formats.

Full forms control.

DotPlot™ graphics option.

Connects directly to Apple II,

TRS-80, and other personal
computers.

Plus lots more. For a free

brochure, print sample, or the

name of the Paper Tiger dealer

nearest you, write or call. Integral

Data Systems, 14 Tech Circle,

Natick, Massachusetts 01760.

Call toll-free 800-343-6412.
In Massachusetts, Alaska, and Hawaii
call (617) 237-7610.

I*^dS Integral Data Systems, Inc.
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An objective, and rather negative,

evaiuation of a program develop-
ment system for North Star... and a
response from the programmer/
author.

SysKit, by William LaForge, Jr.

(marketed by Interactive Microware,
Inc. P.O. Box 771, State College, Pa.

16801), is an unusual product. It is

offered as a "tool kit" for those who
might want to design their own oper-

ating systems for the 8080. What
SysKit provides is a system for

writing programs in small modules,
linking them together, relocating

them and also a memory management
scheme so that blocks of memory can
be allocated and released dynami-
cally. SysKit does not provide an
editor or assembler, relying on what-
ever assembler the user already has.

What it does provide is the support
software for managing modules once
they have been created.

Background on Modular
Programming at the Machine Level

There are many reasons why
modular programming is highly de-
sirable. If software can be designed
so that a large program is put together
from small pieces, each of which can
also be used in other programs, then a
lot of duplication of effort is avoided.
The smaller the pieces can be made
the easier they are to design and
debug. Modular software is often
much easier to modify than software
that is not modular, since many times
only one or two modules need be
modified. In addition, a modular ap-
proach to software can create a very
healthy atmosphere of competition in

the marketplace, since different soft-

ware vendors could compete with
modules that perform a similar func-
tion, analogous to the current market
in hardware.

Jim Rosenberg, RD #1, Box 236, Grindstone,
PA 15442.

SysKit

:

A Modular Program
Development Tool

Jim Rosenberg

There are two fundamental re-

quirements for modular program-
ming. First, there must be a way to

either avoid or resolve conflicts

among modules. Second, there must
be a way for the modules to com-
municate with each other, without
knowing the details of how each is

designed. The most difficult source
of conflicts among modules at the
machine language level concerns the
problem of relocatability: two
machine language programs may
conflict in the use of memory
addresses. This will require one or

both of them to be moved, or re-

located. Many microprocessors, such
as the 6502 and 6800, have relative

branch instructions. This means that

branches are not made to a specific

location, but to a location relative to

wherever it currently is in the

What SysKit provides is a

system for writing pro-

grams in small modules,
linking them together, re-

locating them and also a

memory management
scheme so that blocks of

memory can be allocated

and released dynamically.

program. If the program is moved to a
different place in the memory, the
branch instruction does not have to

be changed. This would be analogous
to having a statement in BASIC that

would GOTO the statement n lines up
or down in the program from the
current statement.

Alas, the 8080 has no relative

branching. In 8080 machine lan-

guage, every branch instruction must
branch to a specific place in the com-
puter's memory. If the program is to

be put in a different place in memory,
these addresses will have to be

changed. Even for those micropro-
cessors that do have relative branch-
ing, in many cases changes must still

be made when a program is to be
relocated. Often, for instance, a
constant must be used as an address.
If the program is moved, this constant

Modular software is often

much easier to modify than

software that is not modu-
lar, since many times only

one or two modules need
be modified.

must also be changed. How does the
system know what information must
be changed if a program is to be
moved in the computer's memory?

Relocation Schemes

The subject of relocation schemes
is a difficult one when you get into aU

of the arcane details. At least two
software vendors, Xitan and Micro-

soft, have high quality software
systems for solving this problem. In

simple terms, each module includes

not only the instructions and data
comprising the program, but also

specific "extra" information telling

exactly what things need to be
resolved when the module interacts

with other modules. Included in this

information is an explicit indication

of every address that must be
changed if the program is to be
moved. Communication with other
modules is achieved by retaining

some information in symbolic form.

Thus modules can be given names,
and a module can define a name as a
"public symbol" for other modules to

use. To call a subroutine in a different

module, the symbolic name of that

subroutine is indicated as an "ex-

ternal symbol" (external to the

module in which it occurs).

Note that this system involves two
parts. First, there is a convention for

the format of modules, stating
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Bob admits he thought his computer

had reached the limit of its capabilities.

Then he discovered the BASIC Compiler

from Microsoft.

"It's incredibly fast'/ he boasts. "Nothing

was as fast as my Microsoft BASIC inter-

preter—yet this new compiler is actually

3-10 times faster.

"And that's not all;' he beamed. "My
compiler has the same language features as

Microsoft 5.0 BASIC and runs in my 40K
CP/M system'.'

Bob says, "When Microsoft comes out

with a new product, I know it's got to be

good. And this BASIC Compiler is the

wizard I've been waiting for.

"At last, I can generate relocatable

machine language modules from my
Microsoft BASIC programs—machine
code that's highly optimized. And because

the Microsoft macro assembler and loader

come with the BASIC Compiler, BASIC
programs are easily linked to assembly

language subroutines or Microsoft

FORTRAN and COBOL programs.

Just like the pros',' smiled Bob.

"What's more, the compiler generates

a fully symbolic listing of the machine
language that's generated—a great way for

me to learn assembly code on my own'.'

Bob believes in giving credit where credit

is due. "Microsoft turned my BASIC com-

puter into a genuis for $395, but I was
smart enough to recognize a good thing

immediately'.'

If you want to get the most out of your

computer and your BASIC programs, ask for

more information on the Microsoft BASIC
Compiler. We know you'll compliment your-

self on a very smart move.

10800 N.E. Eighth Suite 819

Bellevue, Washington 98004
206/455-8080 Telex 328945

We set the standard.
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SysKit,con't...

exactly how the information is to be
presented regarding values to be re-

located, symbols to be made public
and references to external symbols.
Second, sophisticated pieces of

software create this information, and
then use it to combine modules into

programs. A Relocating Assembler
will compile this "extra information"
automatically, while a Linking Loader
or Linkage Editor uses the informa-

tion to construct combined programs
from separate modules. The user
need not even be aware of the
presence of this information, since it

is handled automatically by the

software.

The SysKit Relocation Scheme

Given these general considera-
tions, how does SysKit stack up?
LaForge, the author of SysKit, isto be
praised for having his heart in the

right place and for having a grasp of

the problems that need to be dealt

with in a modular approach to soft-

ware at the machine language level. I

wish I could be as full of praise for the
actual implementation as presently
offered. Unfortunately, the kindest
thing I can say about SysKit is that it

is idiosyncratic in the extreme. Let's

look at the relocation scheme. The
real thorn of a problem in relocation

schemes is the method of specifying

just which bytes in a program need to

be changed when a program is put in a
different place. Both Xitan and
Microsoft have attacked this problem
in the proper way: their conventions
for the "extra information" needed in

a module include data that specify
explicitly where the bytes are that

must be resolved.

Modules can be given

names, and a module can

define a name as a "public

symbol" for other modules

to use.

LaForge's approach is to use a
trick to indicate this information
implicitly. His astonishing proposal
is that a number be banished! The
modules which are to run in the
SysKit system are to be assembled so
that the actual instructions in each
module begin at EDOOH. (The suffix

"H" denotes hexadecimal.) Each
module is limited to 255 bytes in

length — actually 237 to be on the

safe side. The number EDH, or 237, is

simply prohibited from appearing in

any module except as the high order

byte of an address. Thus, whenever
EDH appears in a module, the SysKit

linking routine knows that it must
represent the high order byte of an

address, and so it and the preceding

byte are automatically resolved. (For

the 8080 the high order byte of an
address goes at the higher address in

memory.)
The idea of simply banishing a

number from appearing as a constant
in any program is an amusing joke if

The author of SysKit, is to

be praised for having his

heart in the right place and
for having a grasp of the
problems that need to be
dealt with in a modular
approach to software at the
machine language level.

done in the context of one's own soft-

ware, but to offer it as a serious

standard and hope that other software
designers will adopt it is so ludicrous

that it's painful. What if EDH happens
to be the low order byte of a key
address within a ROM somewhere?
Out of luck. You would have to

perform some shenanigans such as
using EEH and then decrementing.
Obviously, the choice of EDH was
made in part because EDH happens to

be one of the few of the possible 256
bytes which are not 8080 op codes.
But what about the Z80? EDH just

happens to be one of the key codes
which extend the Z80 instruction set

beyond 256 op codes. For Z80 users
this choice is not a joke, it's a
disaster. It would appear that SysKit
is completely unusable on aZ80.

Modules are limited in length to

255 bytes in order to insure that a
unique one-byte value, the prescribed

EDH, will always appear as the high

order byte of every address. Problems
can occur in fact if a module is longer

than 237 bytes, since EDH might have
to appear as the low order byte in an
address, rather than the high order
byte. While there are advantages to

working with modules as small as
possible, I find myself balking at

having an arbitrary limit imposed on
the length of a module. If a module
just happened to want to be 260 bytes
long instead of 255, it would be infur-

iating to have to split it into two
modules, a structure that would not

reflect its internal logic, simply in

order to conform to LaForge's odd
restriction.

What about intermodule com-
munication? In LaForge's system
each module has to have a one-byte
identification number. A module is

called by putting its number in the A
register, then calling a central SysKit
routine via a RST 1 instruction, which
sends the call to the place where the

module has been put. Modules are

linked into place and relocated by
other entry points into SysKit. This

method is fine if linkage between
modules is simply restricted to the

procedure for calling another module,
but it does not handle the problem of

linking data from one module to

another in the more general way per-

mitted by a full scheme of public and
external symbols.

When the relocation / linkage

scheme of SysKit is compared to

serious attempts to solve these prob-

lems, SysKit measures up very

poorly. Perhaps it's too strong to say

that SysKit is a turkey, but I can
hardly imagine it being a tool of

choice among microcomputer soft-

ware designers. There is often a trade-

off between the sophistication of the

software required to support modular
programming and the extent to which
the user may have to forego using
some of the resources of the com-
puter. SysKit comes down on the

"budget approach" side of this trade-

off with a scheme that is more I ike the

While there are advantages
to working with modules
as small as possible, I find

myself balking at having an
arbitrary limit imposed on
the length of a module.

SysKit Memory Management
and Other Features

On the other hand, there is work in

SysKit that could be quite useful if

packaged in a more sensible scheme.
SysKit includes routines to dynami-
cally allocate and release blocks of

memory. This means that when a
program needs a data area, rather

than having this area be fixed by the
structure of the program, the program
can simply ask the system for the
amount of storage it needs. When the
storage is no longer needed, the

system is called again to release it.

kind of quick and dirty expedient a
casual homebrewer would take to

avoid having to write a difficult piece

of software, than what we would
expect from a professional product
offered for sale.

36 CREATIVE COMPUTING



Eight reasons why Peachtree
should be your source for
micro business sofitware."

I We invented
the wheel.

Founded in 1975, our team authored the first

business software system for microcomputers.

We invented the wheel so you don't need to re-

invent it!

2 Over 1000
Installations

In our case, experience breeds

success, and we have proven suc-

cess with an installation base all

over North America. The list of hard-

ware vendors who either use or

endorse our products reads like a

Who's Who in microcomputers!

3Feature-packed
Systems.

We've built in more improvements

and features than ever before. For

example, our accounting system is

integrated, or each module may be

run separately in a standalone

fashion. All systems have the fea-

tures that experience has shown us

to best fit the small business user.

4We've included
everything!

Our documentation
is unsurpassed.

That's a pretty strong statement but time and time

again when our Users Manuals have been com-

pared with those of our competitors, ours have

rated the best for accuracy, completeness and ease

of use.

6 Software
warranty.

%
!/•/

, v •
.

Vi
' J •

TM

PEA3HTAEE
SOFTWARE

Any programming defect reported

in writing to Peachtree SoftwareTM

will be corrected without charge for

a period of one year after date of

license. Unauthorized modification

of software will void warranty.

We 1ve immediate
delivery!

And that means now! We have

General Ledger, Accounts Receiv-

able, Accounts Payable, Payroll,

Inventory, Word Processing, Mail-

ing Address and others. We're con-

tinually developing new products to

increase our selection and, inci-

dentally, if you have a marketable

package, we're interested in talking

to you about our distributing it

for you.

Our latest releases include such features as auto-

matic file backup, recovery routines for hardware

failures, and complete sample data bases for

orientation and training. And with Peachtree

Software™ you receive the source code to make
those necessary modifications!

8You deserve
the best.

Who can argue with that? We have the product,

the track record, and the complete support pro-

gram that will work for you. That's reason enough
to deal with the leader!

For more information contact:

Marketing Department
Retail Sciences, Inc.

3384 Peachtree Rd., N.E., Suite 254 • Atlanta, Georgia 30326 (404) 231-2303

System Requirements Any 8080-fype CPU.
48K RAM, two disk units. CRT. 132-column
printer. Microsoft BASIC
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SysKit,con't...

There are many important areas of

systems programming, such as re-

entrant or recursive programming,
where some type of dynamic memory
allocation is simply mandatory. Mem-
ory management at the machine lan-

guage level is missing from almost all

microcomputer software, and it is

sorely needed. LaForge's dynamic
memory allocation routines seem to
work successfully. I haven't given
them an exhaustive test, since to be
honest about it I have no intention of
building a stable of modules around
his restrictions, but, on the basis of
experiments performed, using some
simple assembler programs and the
SysKit "software front panel," they
appear to be a decent piece of work.

The SysKit software front panel
allows hexadecimal values to be
entered for the registers and flags.

This is adequate, but again does not
measure up to software already in the
field, such as the CP/M DDT. (CP/M
is a trademark of Digital Research.)
The SysKit manual, which is only fair,

includes the complete source code.
Some 8080 users might find the
algorithms useful.

In conclusion, LaForge has some
good ideas, as well as some very bad
ones. If he would apply his energies
to providing memory management in

the context of a relocation scheme
which places no more restrictions on
the programmer than does the ortho-
dox approach, he might have a very
attractive product. As it stands,
SysKit is not a usable product for

serious software designers.

There is often a trade-off

between the sophistication

of the software required to

support modular program-
ming and the extent to

which the user may have to

forego using some of the

resources of the computer.

Response From

William LaForge, Jr.:

I would like to compliment Jim
Rosenberg on his review of SysKit. It

is obvious that Mr. Rosenberg in-

vested a considerable amount of time
studying SysKit, even though he
finds it "idiosyncratic in extreme."

SysKit does indeed use non-tradi-

tional methods; there is, however, a
rationale behind them.

I agree with Mr. Rosenberg that

Microsoft's approach (I'm not familiar

with the Xitan software) is a "proper"
development tool for modular pro-

gramming. I disagree, though, with

his implication that theirs is the

proper one.
For one thing, the Microsoft link-

age editor requires a disk drive.

Although the SysKit release evalu-

ated by Mr. Rosenberg runs on disk

systems using the North Star DOS,
SysKit does not require a disk drive to

support modular programming. In

fact, SysKit is now available on
cassette tape for Level II TRS-80's
with16K.

As the TRS-80 is Z80 based, it is

obvious that Mr. Rosenberg is wrong
in stating that, "It would appear that

SysKit is completely unusable on a
Z80." There is, I admit, a slight con-
flict, in that SysKit modules cannot,
as SysKit is distributed, use the EDH
op-code. But a one-byte change to

SysKit frees the use of EDH (by

exchanging EDH for any other value).

The linkage "trick" is indeed a
tough nut for programmers of big

computers to swallow; Mr. Rosen-
berg is no exception. But SysKit's

"budget approach" to modular link-

age yields some appreciable benefits.

First, the code supporting it occupies
only 120 bytes (78H bytes for you
hexadecimal freaks). That leaves

plenty of memory to spare for your
own programs. Another major advan-
tage of this linkage "trick," when used
with the dynamic memory manage-
ment, is the ability to replace, delete,

or add a module to an up-and-running
program. Other linkage editor pro-

grams relink all modules each time a
minor change is made. This ability to

update a program makes the develop-

ment of a large program on a cassette-

based system practical. The ability to

alter the Input/Output modules, in

particular, greatly simplifies the prob-
lem of moving a finished program
from one computer to another. This is

indeed a useful capability!

True, modules are limited in

length. But with SysKit's dynamic
memory management, no memory is

wasted when a module is replaced
with another module which is smaller
than the original, or when a module is

deleted. The dynamic memory man-
agement also makes possible the
replacement of a module with another
which is largerthan the original.

Inter-module communication is

more versatile than Mr. Rosenberg
believes. SysKit does not restrict

I inkage "simple. . .to the procedure for

calling another module" but, through

the use of the linkage table, provides
for over 200 FORTRAN-like NAMED
COMMON areas. These areas, unlike

FORTRAN-like NAMED COMMON
areas, may be built or allocated
dynamically. Because data areas can
be built dynamically and because
these areas may be passed by
address, the manipulation of data
structures and the communication of

data between modules is, in fact, one
of the strengths of SysKit.

LaForge's dynamic mem-
ory allocation routines

seem to work successfully.

In his review of SysKit, Mr.

Rosenberg bemoans the fact that the

dynamic memory is not a part of a
more traditional product. Because of

the transportability of SysKit, this is

not a real obstacle. CP/M, for

example, is 100% compatible with

SysKit in principle; I just haven't had
the opportunity to write a CP/M ver-

sion of SysKit — yet.

Mr. Rosenberg quite correctly

points out that, "SysKit does not

provide an editor or assembler, rely-

ing on whatever assembler the user

already has." I am sure Mr. Rosenberg
would agree that anyone program-
ming in assembler has a satisfactory

program-development package. Who
needs two? I suspect that the people
who have a TRS-80 and who are inter-

ested in buying SysKit already have
TBUG. Great! The cassette version of

SysKit is fully compatible with TBUG.
The software front panel included in

SysKit — though it can be used as a
monitor if necessary — is designed
for checking the register values

passed between modules and for

simulating modules which have not

yet been written ; the software front

panel is an important tool for

top-down program development.
SysKit does take a non-traditional

approach to program development ; at

every level of the design, the goal was
to broaden the scope of the home
computer without adding to the cost.

Rather than shoehorning a "proper"
technique into a microprocessor, new
techniques have been developed
which are useful and relevant. SysKit
provides a set of new and unique tools

to assist the serious programmer in

developing large programs when he
has access to only modest hardware.
If you have further questions con-
cerning SysKit, please write to me at

Box 410, Boalsburg, Pa. 16827.
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SELECTOR -C2
THE INFORMATION MANAGEMENT SYSTEM

Includes these Application Sub-Programs. .

.

Sales Activity, Inventory, Payables, Receivables, Check/Expense Register,

Library Functions, Mailing Labels, Appointments, Client/Patient Records

P
no

O-AP
ICRO

JCRO-AP
P MICRO
MICRO-AP
AP MICRO

MICRO-AP
AP MICRO-
MICRO-AP
AP MICRO-
MICRO-AP
AP MICRO-
MICRO-AP
AP MICRO-
MICRO-AP
AP MICRO-

I

MICRO-AP
\P MICRO-
MICRO-AP
\P MICRO-
MICRO-AP
VP MICRO

MICRO-AP
AP MICRO-
MICRO-AP
AP MICRO-
MICRO-AP
AP MICRO-
MICRO-AP
AP MICRO-
MICRO-AP
AP MICRO-
MICRO-AP
AP MICRO-
MICRO-AP
AP MICRO-
MICRO-AP
AP MICRO-

MICRO-AP MICRO
AP MICRO-AP MICR
MICRO-AP MICRO-
AP MICRO-AP MICR
MICRO-AP MICRO-
AP MICRO-AP MICR
MICRO-AP MICRO-
AP MICRO-AP MICR
MICRO-AP MICRO-
AP MICRO-AP MICR
MICRO-AP MICRO-
AP MICRO-AP MICR
MICRO-AP MICRO-
AP MICRO-AP MICR
MICRO-AP MICRO-
AP MICRO-AP MICR

-ap micro-ap
iro-ap micro
ap micro-ap
ro-ap micro
ap micro-ap
iro-ap micro
ap micro-ap
:ro-ap micro
-ap micro-ap
iro-ap micro
-ap micro-ap
iro-ap micro

AP MICRO-AP Ml
RO-AP MICRO-AP *

-AP MICRO-AP Ml
RO-AP MICRO-AP I

• AP MICRO-AP Ml
RO-AP MICRO-AP K

>-AP MICRO-AP Ml
RO-AP MICRO-AP K

MICRO-AP MICRO-AP MICRO-AP MICRO-AP MICRO-AP Ml

AP MICRO-AP MICRO-AP MICRO-AP MICRO-AP MICRO-AP *

MICRO-AP MICRO-AP MICRO-AP MICRO-AP MICRO-AP Ml
AP MICRO-AP MICRO-AP MICRO-AP MICRO-AP MICRO-AP I

RANDOM, MULTI-KEY RECORD RETRIEVAL under CP/M,CDOS,IMDOS, ADOS .

SELECTOR III-C2 ALLOWS INSTANT
RECALL OF ANY RECORD USING ANY IN-

FORMATION ITEM IN THE RECORD. That

statement deserves re-reading, because

that ability makes SELECTOR III-C2 the

most powerful information management
system in microcomputers today!

The three major activities in business

computing are. ..Word Processing, Finan-

cial Accounting, and the storing, pro-

cessing, and reporting of information.

The latter is where SELECTOR III-C2

shines and fills the professional and per-

sonal need.

The system represents the state of the

art using Micro-Ap's unique record index-

ing, query, and report writing methods.

It's 'menu driven' and uses screen

displays with all the instructions and er-

ror sensing that allow the novice to

quickly learn the system and accomplish

his tasks.

With SELECTOR III-C2 you...

• define a record format assigning up to

24 fields as 'key' fields -meaning that

records can be instantly recalled by

name, date, quantity, ZIP Code, or

whatever.

• create a file and begin entering edited

and verified data immediately.

• browse through your file in key field

order, making whatever changes or dele-

tions needed.

• select collections of records meeting

your exact requirements and arranged in

the order wanted.

• create a unique report that contains

the precise information you need - with

numerical totals, averages, maxima, and

minima -for any period of time and sum-

marized by name, date. ..or by any item

you want.

• bring an application on-line in hours in-

stead of months.
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SELECTOR III-C2 is a 'turn-key' system

that can manage most applications as is.

It includes source-code and pre-defined

record formats and sub-programs to per-

form the tasks listed at top of page. Pro-

grammers can easily add other sub-

programs - using the system's powerful

utilities - to perform virtually any special

computation or function required.

The system runs under CBASIC Vers. 2,

and is priced at $345. It's available in a

variety of CP/M, disk formats including

Dynabyte; North Star, Miciopolis; TRS-

80; Helios II; Heathkit; iCOM; Altair; Im-

sai; Cromemco; and others.

May be seen at

COMPUTER STORES WORLDWIDE
If not locally stocked, order from . . .

LIFEBOAT ASSOCIATES
2248 Broadway, Suite 34

New York, NY 10024 • (212) 580-0082

or . . .

MICRO-AP
9807 Davona Drive, San Ramon, CA 94583

(415) 828-6697

j



From PEfiQOM

One-Drive System:

$399. (40-track) & $675. (77-track)

Two-Drive System:

$795. (40-track drives) & $1350. (77-track drives)

Three-Drive System:

$1195. (40-track drives) & $2025. (77-track drives)

Requires Expansion Interface, Level II BASIC & 16K RAM.

i*Low Cost Add-On Storage for Your TRS-80
In the Size You Want.

When you're ready for add-on disk storage, we're ready for you.
Ready with six mini-disk storage systems — 102K bytes to 591 K bytes of

additional on-line storage for your TRS-80*.
Choose either 40-track TFD-100™ drives

or 77-track TFD-200™ drives.

One-, two- and three-drive systems im-
mediately available.

Systems include Percom PATCH PAK
#1™, on disk, at no extra charge. PATCH
PAK #1™ de-glitches and upgrades
TRSDOS for 40- and 77-track operation.

TFD-100™ drives accommodate "flippy

disks." Store 205K bytes per mini-disk.

Low prices. A single-drive TFD-100™
costs just $399. Price includes PATCH
PAK #1™ disk.

Enclosures are finished in system-
compatible "Tandy-silver" enamel.

Whether you need a single, 40-

track TFD-1 00™ add-on or a three-drive

add-on with 77-track TFD-200™s, you
get more data storage for less money
from Percom.

Our TFD-100™ drive, for example,
lets you store 102.4K bytes of data on
one side of a disk — compared to 80K
bytes on a TRS-80* mini-disk drive —
and 102.4K bytes on the other side, too.

Something you can't do with a TRS-80*
drive. That's almost 205K bytes per
mini-disk.

And the TFD-200™ drives provide
197K bytes of on-line storage per drive

— 1 97K, 394K and 591 K bytes for one-,
two and three-drive systems.

PATCH PAK #1™, our upgrade
program for your TRSDOS*, not only
extends TRSDOS* to accommodate 40-
and 77-track drives, it enhances
TRSDOS* in other ways as well. PATCH
PAK #1™ is supplied with each drive

system at no additional charge.
The reason you get more for less

from Percom is simple. Peripherals are
not a sideline at Percom. Selling disk

systems and other peripherals is our
main business — the reason you get
more engineering, more reliability and
more back up support for less money.

In the Product Development Queue ... a printer interface for using your TRS-80* with any
serial printer, and . . . the Electric Crayon™ to map your computer memory onto your color TV
screen — for games, animated shows, business displays, graphs, etc. Coming PDQ!

"* TFD-100, TFD-200, PATCH PAK and Electric Crayon are trademarks of PERCOM DATA COMPANY.
•TRS-80 and TRSDOS are trademarks of Tandy Corporation and Radio Shack which have no relationship to PERCOM DATA COMPANY

PEfiCOM
PERCOM DATA COMPANY, INC.
211 N. KIRBY • GARLAND, TX. • 75042

To order add-on mini-disk storage for your TRS-8041

,

or request additional literature, call Percom's toll-free

number: 1-800-527-1592. For detailed Technical infor-

mation call (214) 272-3421.

Orders may be paid by check or money order, or

charged to Visa or Master Charge credit accounts. Texas
residents must add 5% sales tax.

Percom 'peripherals for personal computing
9
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The Percom TFD-1000. 800K Bytes On-Line.
Supplied complete, with operating

system, Peripheral Adapter Module
(PAM) PC card, interconnect cable
and full support documentation, this

dual-drive mini-disk add-on system
is the answer to your storage needs
tor TRS-80* business and profes-

sional applications. For only
$2495.00 you can add 800K bytes

on line. For only $4950.00 you can
add two TFD-1000™ systems (four

mini-disk drives) and have 1.6M
bytes on line,

the Operating System
MICRODOS™, which we de-
veloped especially for business
and professional applications,
works entirely with Level II BASIC
commands. Residing in less than

7K of RAM, MICRODOS™ is both

faster and more powerful than

Radio Shack's TRSDOS! More-
over, MICRODOS™ provides full

random access capability, permits
the use of hexadecimal constants in

expressions and accommodates
up to 10 user-defined functions
over and above the full set of

MICRODOS™ functions.

MICRODOS™ is supplied on a sys-

tem diskette that also includes three
self-teaching BASIC language
programs: (1) a file management
program, (2) a disk utility program— illustrating how disk utilities may
be written with only a few BASIC
statements, and (3) a sample appli-

cation program. The application
program is an expandable, user-

accessible "notebook" of informa-

tion about MICRODOS™ disk
BASIC statements.

New! the Separator. Reliability Upgrade Kit for Your Present Disk System

This PC board plug-in adapter for the TRS-80* virtually eliminates data read

errors (CRC error — Track locked out!) which sometime occur on high

density inner disk tracks when clock and data bits are not reliably separated

during playback. This problem has plagued many TRS-80* users. The SEPA-

RATOR™ is installed without modifying the host system, and sells for $29.95

including installation instructions. (Caution: Opening the TRS-80* Expansion

Interface may void the limited 90-day warranty.)

MICRODOS™ works with all of the

Percom TFD series of mini-disk
drive systems. It is supplied free

with the purchase of a TFD-1000™
system, but is available as a sepa-
rate item for $29.95, including a
comprehensive users manual.

the Drives
The individual mini-disk drives of a
TFD-1000™ are dependable, in-

dustrial grade Micropolis units de-
signed for systems manufactured
by OEM firms.

the PAM Card
The Peripheral Adapter Module PC
card replaces the RS-232-C card in

the Expansion Interface. The PAM
card also includes RS-232-C cir-

cuitry so that serial interfacing
capability is retained.

Cable & Documentation
The interconnecting cable accom-
modates either one or two dual-
drive TFD-1000™ systems. System
documentation includes the previ-

ously mentioned MICRODOS™
users manual as well as installation

and operating information for the

drives themselves.

PEflOCM
PERCOM DATA COMPANY. INC
211 N KIRBY GARLAND. TEXAS 75042

(214)272-3421

To place an order or request additional literature

call toll-free 1-800-527-1592. For technical infor-

mation call (214) 272-3421 . Orders may be paid by

check, money order, COD or charged to a VISA or

Master Charge account. Texas residents must add
5% sales tax.

Percom 'peripherals for personal computing
1

•trademark of Tandy Corporation and Radio Shack which have no relationship to Percom Data Company.

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

™trademark of Percom Data Company, Inc
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Battle of the Assemblers

In spite of the ease and glamour of

programming in BASIC, Pascal, or
some other high level language, there
still seems to be a lot of interest in

assembly language programming.
There are probably many reasons for

this: first is the challenge involved, next
is the smaller memory requirements of

an assembly language program and,
finally, programs written in assembly
language execute much faster than
those written in a high level language.

One definite drawback to ALP
(assembly language programming) is

its difficulty. However, a good assem-
bler can go a long way toward helping
make the job easier. This article won't
be a tutorial on assembly language
programming but rather a description
and comparison of two of the more
popular assemblers. It is assumed that

you have or intend to get some
experience with ALP.

The two assemblers we will be
comparing are ASM from Digital
Research and ASMB from Technical
Systems Consultants (TSC). Please
see Table 1 for addresses and ordering
info.)

ASM is a part of the CP/M Disk Operating System
which is available for $100 from:

Digital Research
P.O. Box 579
Pacific Grove, CA 94950

The CP/M version of ASMB is available for $40
from:

Technical Systems Consultants, Inc.

P.O. Box 2574
W. Lafavette. IN 47906

Table 1: Digital Research has many other CP/M
systems software packages for sale.

TSC, in addition to ASMB, has text

editors, word processors, and other
software for CP/M, 8080, and 6800
microcomputers. Contact them for more
information.

Everything discussed will pertain
to the Digital Research CP/M (Control
Program/Microprocessor) Disk Oper-
ating System which is available for

almost every 8080 or Z-80 based
microcomputer in both full size and
mini disk formats. I selected CP/M for
my system because it is by far the most
popular of the many disk operating

Rod Hallen, Box 73, Tombstone, AZ 85638.

Rod Hallen

systems on the market, which means
that a large amount of software is

available for it. A good source is the

CP/M Users Group at 164 West 83rd
Street, New York, NY 10024. They have
a long list of software for sale at prices

which are little more than the cost of a

blank diskette.

ASM
When you purchase the CP/M

DOS, you receive the Digital Research
assembler called ASM as part of the

package. This is an Intel - Processor
Technology compatible assembler
and I have been using it for about a

year with good results.

One advantage of an assembler is

that it is not necessary to look up the

machine code for each of the mne-
monics in the source list. An even
greater advantage is the ability to

reassemble a program at any desired

address. And, finally, you can insert

instructions into the middle of a

program and not have to completely
reassemble it by hand.

The ASM manual assumes that

you have some ALP experience. If you
don't, then "8080/8085A Assembly
Language Programming" by Lance
Leventhal, published by Osborne and
Associates, is highly recommended. It

can be found in most computer stores.

Assembly Language source listing

files for ASM are written using ED
which is the CP/M text editor. In a

companion article called the "Battle of

the Word Processors," I described how
ED works. The TSC text editor "EDIT"
can also be used to prepare source
code for ASM.

Files intended for input to ASM
should have the file type ASM, such as
TEST.ASM. Assembly is accomplished
by entering "ASM TEST" as a Com-
mand line. ASM will default TEST to a
file type of ASM and anything else will

be rejected. You can also specify in the
Command line which disk the source
code is to come from and where the
output of the assembler is to go.

There are two results of a normal
assembly. One is a new disk file which
is named TEST. HEX. This is the
assembled object (machine) code in

Intel hex format. TEST.HEX is not

directly executable software. It is

processed by the CP/M LOAD pro-

gram which produces TEST.COM.
Thereafter, just typing TEST will cause
it to be executed like any other CP/M
Command (which is the definition of

the COM file type).

One advantage of an
assembler is that it is not
necessary to look up the
machine code for each
of the mnemonics in the
source list,

The second result from an ASM
run is a disk file titled TEST.PRN. PRN
is the CP/M file type for a print file. This

indicates that the contents of the file

consists of ASCII characters which are

directly printable. TEST.PRN is a

combination of TEST.ASM, the ma-
chine code in hex which ASM gener-
ated, and the addresses in hex where
the machine code will be placed.

Figure 1 is a printout of the ASM, HEX
and PRN files for a simple program.

If ASM encounters anything that it

can not evaluate during assembly, it

will print an error code and the line

involved. Error codes pertain to im-

proper labels, expressions and data.

You can also specify in the Command
line that you do not want a HEX or PRN
file generated, in which case ASM will

quickly run through the ASM file

looking for errors and printing error

messages.
Please note that the file name

chosen is completely up to the oper-
ator but that the file types ASM, HEX
and PRN will always be as shown.

Source files can also be entered in

free form, which means that it is not
necessary to format the file strictly by
column as is shown in the ASM file in

Figure 1. TEST.ASM could also have
been written as shown in Figure 2.

Although this is much harder to read,

the resulting machine code will be the

same.
Numeric constant input to ASM

can be in binary, octal, decimal, or
hexadecimal form. These are identified
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.

by a B, O, D, or H following the number
and they can be intermixed within the
source file. If none of them are used,
ASM will assume that the constant is a
decimal number.

ASM will also support conditional

assembly which allows you to state

conditions that will determine the
machine code that is generated. Con-
ditional code is enclosed between an
IF (expression) pseudo op code and an
ENDIF pseudo op code. If the expres-

sion equates to a non-zero value, then
all mnemonics between IF and ENDIF
will be assembled, otherwise they will

be ignored. This is similar to the IF . .

.

THEN . . . structure which is familiar to

BASIC programmers. Conditional
assembly makes it easy to write
complex programs that can be as-

sembled to suit various conditions.
This brief, but fairly complete,

description of Digital Research's ASM
mnemonic assembler has touched all

of the high points. After a discussion of

TSC's ASMB, we'll compare the two.

TEST .ASM

j THIS tS AN EXAMPLE OF A SIMPLE PROGRAM WRITTEN FOR
j INPUT TO AN ASSEMBLER. THIS WILL PRINT THE CONTENTS
jOF MY CHARACTER GENERATOR ROM ON THE SCREEN.
1

ORG 100H ; PROGRAM START ADDRESS
KEY IN EQU 1 >CP/M CHARACTER IN FUNCTION
CONOUT EQU 2 jCP/M CHARACTER OUT FUNCTION
BDOS BOO S >CP/M DOS ENTRY POINT

REPEAT MVI D,32 (INITIALIZE CHARACTER CODE
PRINT MOV E,D iGET CHARACTER

MVI C, CONOUT

i

.LOAD CHARACTER OUT FUNCTION
PUSH (SAVE CHARACTER CODE
CALL BDOS (SEND TO SCREEN
POP D i( RESTORE
INR D j . INCREMENT CHARACTER CODE
MOV A.D iiMOVE TO A FOR TEST
CPI ?EH END OF ROM
JNZ PRINT tDONE? IF NOT GET ANOTHER
MVI C. KEY IN jiLOAD KEY IN FUNCTION
CALL BOOS

i
AND TEST KEYBOARD

CPI 3 j CHECK FOR CONTROL C
JNZ REPEAT DO IT ALL AGAIN
JMP CO BACK TO CP/M

i

END

»

: 100 100001 6205A0E02D5CD0S>00D 1 1 47AFE7EC20209
: 0E01 1000010E0 1CD0500FE0:;SC20001C3000078
: 0000000000

TEST. PRN

jTHIS IS AN EXAhIPLE OF A SIMPLE PROGRAM WRITTEN
;FOR INPUT TO M1 ASSEMBLER. THIS WILL PRINT
»THE CONTENTS OJ* MY CHARACTER GENERATOR ROM ON
jTHE SCREEN.

0100
i

ORG 100H {PROGRAM START ADDRESS
0001 KEY IN EQU 1 jCP/M CHAR IN FUNCTION
0002 m CONOUT EQU 2 i CP/M CHAROUT FUNCTION
0003 « BOOS EQU 5 i CP/M DOS ENTRY POINT

0100 1620 REPEAT MVI D,32 » INITIALIZE CHAR CODE
0102 SA PRINT MOV E,D j.GET CHARACTER
0103 0E02 MVI C, CONOUT

i

LOAD CHAR OUT FUNCTION
0105 D9 PUSH D .SAVE CHAR CODE
0106 CD0S00 CALL BDOS .SEND TO SCREEN
0109 Dl POP D I RESTORE
010A 14 INR D , INCREMENT CHAR CODE

> aiGB 7A MOV A,D iMOVE TO A FOR TEST
010C FE7E CPI 7EH j END OF ROM
010E C20201 JNZ PRINT (DONE? GET ANOTHER
0111 0E01 MVI C, KEY IN

,
iLOAD KEY IN FUNCTION

0113 CO0500 CALL BDOS (AND TEST KEYBOARD
0116 FE03 CPI 3 j CHECK FOR CONTROL C
0118 C20001 JNZ REPEAT »DO IT ALL AGAIN
011B C30000 JMP iGO BACK TO CP/M

011E
l

END

Figure 1 : The file TEST.ASM was created with the

CP/M ED text editor. TEST.HEX and
TEST.PRN are output files from the ASM
assembler. Note that the PRN file is the

same as the ASM file with the addition of

addresses and object code. This pro-

gram displays the ASCII codes between
20H and 7EH and then stops. Tapping
any key will cause it to run again, while a

Control C will take you back to CP/M.

ASMB
In general, everything that I've said

about ASM applies to ASMB as well.

Programs written for input to ASM will

be accepted and assembled by ASMB
except that ASMB does not support
conditional assembly. ASMB has, in

addition, some deluxe features that

enhance its use. ASMB will run in a 16K
CP/M system (with a reduction to the
Symbol Table storage area).

Numeric constant input
to ASM can be in binary,

octal, decimal, or hexa-
decimal form.

It is not necessary for the input file

to ASMB to be file type ASM. In fact,

you have complete control of the input

and output file names and types.

If you are a software hacker who
likes to modify programs in order to

make them fit your particular desires,

you'll appreciate the complete ASMB
source listing included in the instruc-

tion manual. It's too bad that TSC
didn't put the source on the system
disk as well. Information on where to

find various control codes, so they can
be changed if desired, is also given.

Just out of curiosity, I ran the

source code in Figure 1 through both
assemblers. ASMB was a few seconds
slower but that may be because it asks
two questions before it starts to

assemble. The first is, "DELETE
EXISTING OBJECT FILE (Y-N)?" and
the second is, "DELETE EXISTING
PRN FILE (Y-N)?" If there are no
existing HEX or PRN files with the

same file name then the question will

not be asked. ASM automatically
deletes existing files without asking.

Conditional assembly
makes it easy to write

complex programs that

can be assembled to suit

various conditions.

In normal operation ASMB sends
the PRN file to the screen ratherthanto

a disk file but there is a run-time option

that will create PRN on the disk the

same way that ASM does. You can also

decide whether you want the ad-

dresses and machine code to be listed

in the PRN file in octal or hex.

ASMB will assemble source files

that are larger than the amount of RAM
available by paging the source through
memory, assembling as it goes. Per-

haps ASM will do this but the manual
doesn't say anything about it and I
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»THIS IS AN EXAMPLE OP A SIMPLE PROGRAM WRITTEN FOR
; INPUT TO AN ASSEMBLER. THIS WILL PRINT THE CONTENTS
>OF MY CHARACTER GENERATOR ROM ON THE SCREEN.
I

ORG 100H (PROGRAM START ADDRESS
KEYIN EQU 1 iCP/M CHARACTER IN FUNCTION
CONOUT EQU 2 ;CP/M CHARACTER OUT FUNCTION
BDOS EOU 3 ;CP/M DOS ENTRY POINT
I

REPEAT MVI D, 32; INITIALIZE CHARACTER CODE
PRINT MOV E,D,GET CHARACTER
MVI C, CONOUT; LOAD CHARACTER OUT FUNCTION
PUSH D;SAVE CHARACTER CODE
CALL BDOS; SEND TO SCREEN
POP D; RESTORE

D; INCREMENT CHARACTER CODE
A. D; MOVE TO A FOR TEST
?EH;END OF ROM
PRINT; DONE? IF NOT GET ANOTHER
C, KEY IN; LOAD KEYIN FUNCTION
BDOS; AND TEST KEYBOARD

INR
MOV
CP1
JNZ
MVI
CALL
CPI 3; CHECK FOR CONTROL C
JNZ REPEATiDO IT ALL AGAIN
JMP 0;GO BACK TO CP/M

END

Figure 2: This is the same program as TEST.ASM
of Figure 1 except that no attempt was
made to place the Labels, Mnemonics,
and Comments in neat columns. Both
ASM and ASMB will accept source
listings that are written this way.

have never tried it. However, I don't

believe it will.

Every assembler has to create a

Symbol Table in which it keeps track of

the value or address of each label in the

source listing. As it makes its second
assembly pass through the source, it

assigns the proper value or address to

each label encountered. As an added
feature, ASMB prints the Symbol Table
at the end of the PRN file. Figure 3
shows the Symbol Table for our
TEST.ASM of Figure 1.

ASMB normally assigns 8K of

RAM for Symbol Table storage which
is enough for 800 to 900 labels. That is

an awful lot of labels and, if you are

running a very small CP/M system, it

will not leave the assembler much
room to do its job in. ASMB will still

page the source through memory but it

runs much slower if it doesn't have

Prog
put

rams written for in-

to ASM will be ac-
cepted and assembled
by ASMB except that

ASMB does not support
conditional assembly,
much RAM to work with. Information is

given in the manual which will allow
you to reduce the size of the Symbol
Table storage area.

If the source file of Figure 2 is input
to ASM, the PRN file will look the same
with the addresses and machine code
in front of each line. However, if Figure
2 is input to ASMB, the PRN file will

automatically be columnated as shown
in Figure 1. Or, if desired, this feature
can be turned off.

ASMB also has title and paging
options. When these are specified in

the source listing, the PRN file will be
printed in page form with a title and
page number at the top of each page
and a form feed at the bottom after a

selected number of lines have been
printed. This is a nice feature but I have
a PRINT.COM file that I got from the

CP/M Users' Group which does the

same thing and it is not necessary to

include any paging information in the

source list itself. PRINT is used instead

of TYPE as a CP/M Command with the

output going to the LIST device.

Another option that relates to

printing is Selective Page Outputting.

This allows the programmer to specify

in the Command line which pages of

the assembled listing he wants printed.

Assembly will proceed normally but

only the selected pages will be printed.

There will not be a Symbol Table listing

and error messages for pages that are

not printed will be lost. Assembly can
be stopped temporarily or exited at any
time with the use of the Escape and
Control C keys.

HEX files produced by ASMB can
be made into COM files by way of the

CP/M LOAD Command as long as they
Originate at 100H. For programs that

Originate at some other address,
ASMB provides special assembly and
loading procedures.

ASMB can produce binary files

(file type BIN) instead of Intel format
HEX files. These BIN files can be
assembled at any address above 290H.
Two routines are included with ASMB
that will load and optionally run BIN
files.

One of these routines is called

GET and if you type "GET file name,"
that file will be loaded into memory at

its starting address. The other is called

LGO and if you type "LGO file name,"
that file will be loaded into memory and
it will be executed. In order for LGO to

know where to start executing, an
execute address is appended to the

program Pseudo OP END. For in-

stance: if the last line in a program
says, "END 0C900H," C900H will be
the execute address.

Unfortunately, since both GET
and LGO operate between 100H and
290H, no program can be loaded below
290H. However, I have a short routine

from the CP/M Users' Group that loads

programs down to 0000.

Conclusions

As you can see, ASMB has a

number of useful features that ASM
does not. Just to recap, these include:

a complete assembler source listing,

assembly of ASM files that are larger

than memory, listing of the Symbol
Table and loading and executing of

programs at any address above 290H.
While I previously programmed
around CP/M's requirement that pro-

grams start at 100H, I still find this latter

feature very useful.

Every assembler has to

create a Symbol Table in

which it keeps track of

the value or address of

each label in the source
listing,

Both the ASM and ASMB manuals
are well done but I think the ASMB
manual is easier to read. This may or

may not be a valid opinion because I

first came to the ASM with little

assembly language programming
experience. By the time I got ASMB I

knew a great deal of what it was trying

to teach me.
Since ASM comes with CP/M and

ASMB costs $40, you will have to

decide whether the features described

SYMBOL TABLE:

BDOS 0005 CONOUT 0002 KEYIN 0001 PRINT 0102
REPEAT 0100

Figure 3: This is the Symbol Table for TEST.ASM
that ASMB appends to the bottom of the
PRN file. Note that the assigned value or
address for each Label in the program is

shown.

44 CREATIVE COMPUTING



Assemblers, con't. .

.

above are worth that much to you.
Since I have both on hand, I use ASMB
to do all of my assembling for me. For
those of you who are not running
CP/M, TSC has many different 6800
and 8080 versions of ASMB on mag-
netic and paper tape. Contact them for

more information.

There isn't any doubt that a good
mnemonic assembler makes the pro-

grammer's job easier and, therefore,

more enjoyable. I hope I have con-
vinced you of that and helped you
decide which one to use.

Assemblers Addendum

Since writing the above evaluation

I've had a chance to try another 8080
assembler. This one is called SASSY
and is available from Midwest Micro-

Tek, P.O. Box 2941 1 , Brooklyn Center,

MN 55429 for $75 on full size single or

double density CP/M disks and North
Star mini-floppys. SASSY is advertised

as the "8080 Super Assembler."
SASSY's manual leaves some-

thing to be desired. It assumes much
more information than it provides. In a

slim 18 pages it is just not possible to

provide more than a brief summary of

its features. The experienced assembly
language programmer won't have any
problems but the novice will have to

look elsewhere for answers. Also, the

manual is printed with what appear to

be computer readable characters. Un-
fortunately, I can't read the strangely

shaped characters as well as a com-
puter can.

SASSY will accept most but not all

source files that have been prepared
for CP/M's ASM assembler. That is due
to the fact that some of my source files

are written in lowercase which is

entirely acceptable to ASM or ASMB
but not to SASSY. This is a minor
problem that is easily solved when
writing new source files.

Wr.tfi fe&Vvvres quality SASSY for

the "Super" title in its advertising? It

ASMB has a number of

useful features that ASM
does not,

will process multiple files for one thing.

If the Command Line contains the
following: "ASSM TEST, TEST1,
B.TEST2 to TESTX," SASSY will

assemble TEST, TEST1 and TEST2
into one program named TESTX. Disk
drive designations are permissible with

all file names. This multiple file linking

is a step toward macro capability.

It will also generate a Symbol
Table similar to ASMB's and in addi-
tion it will create a Label Cross

DECEMBER 1979

Reference Table. This table lists all of

the labels and their values and it also

shows each location in the program
where they are used. These tables

provide very valuable information to

the programmer.
Page, length, width and title can be

included in the source file and they will

control the format of the print file when
it is listed to the printer. I like this

feature and my only complaint is that

the titling doesn't start until the second
page. Probably because SASSY
doesn't encounter the Title Directive

until after the heading for the first page
has been printed.

SASSY has two features that I have
a major problem with. Print files and

error messages are always sent to the
list device. If you don't have a printer,

you can't implement SASSY. When I

first started using SASSY, it kept
getting hung up. It took me awhile to
figure out that it was trying to send
error messages to the printer which
wasn't turned on.

I would much prefer to have the
error messages on the video screen
and I definitely want my print (.PRN)
files stored on the disk. Neither of

these is possible as SASSY stands
now. In spite of the advantages of
murtiple file assembly linkage and a
cross referenced label table, these two
problems preclude my using SASSY as
my day-to-day assembler.

for the 8080 only $9995
FORT//80 is a subset of Fortran IV with many powerful enhancements!

FORT//80 is an advanced software development tool!

FORT//80 is AFFORDABLE!!

FEATURES
• FORT//80 directly addresses 8080 ports as • Fast; Runs up to 10 times as fast as PLM
FORTRAN variables • F0RT//80 directives specify location of code in

• I/O drivers accessed via FORTRAN read/write memory at run-time

statements • Interrupt and interrupt control

• F0RT//80 accepts embedded in-line machine code • FORT//80 control of interrupts and interrupt

• 8080 condition codes are available as FORTRAN service lines

keywords and can be operated upon • All code runs on 8080, 8085 and Z80 (upward

• Multiple assignment operators accepted compatibility)

• Interleaved listings and object code for quick • F0RT//80 is a true resident compiler and

debugging generates directly executable object code. No run

• Symbolic names up to 31 char long simplify time package needed

documentation • F0RT//80 is very fast. It compiles quickly and
• Constants expressable to base 2, 8, 10, 16 or as produces dense highly optimized code

char strings • Single and double precision IBM format floating

• Compact; Needs only 25K for compiler and point arithmetic

minimum workspace

"""""""""PRICING™""""""™™™™™
FORT//80CPM version and manual on 8" diskette $99.95

FORT/ /80 Language manual separately 20.00

FORT/ /80 Implementation manual 20.00

Sample diskette validation program and data 5.00

Shipping charges to US and Canada postpaid, overseas add $5.00. Please add
appropriate state sales tax. Master Charge and Visa accepted.

1

.

FORT/ /80 is supplied on a single use basis, subject to the signing of a non-disclo-

sure agreement.
2. FORT//80 can be implemented with other disc operating systems using the

implementation manual or special versions available by quotation.

3. The purchase price of manuals and sample programs will be credited towards

subsequent purchase of FORT//80
.

ia~s3ij il r;ti i li :v
BOX 4072, ROCHESTER, NY 14610

PHONE ORDERS CALL 716-271-6487

Distributors:

•Digital Research of Texas. Box 401565, Garland, TX 75040, (214) 271-2461

j Electrolabs Inc., Box 6721. Stanford, CA 94305, (415) 321-5601

• Arkansas Systems Inc., 8901 Kanis Rd., Little Rock, KS 72205, (501) 227-8471

*Arkon Electronics Ltd , 409 Queen St. W, Toronto, ONT M5V 2A5, (416) 868-1315

Dealer inquiries invited.

rMAkron Electronics Ltd

CIRCLE 190 ON READER SERVICE CARD



r "\

Statistics With The TRS-80

Although the sales of micro-
computers indicate that the general
public is becoming convinced that a
small computer can be of some
benefit or use, much of the commer-
cially produced software has been
concerned with less than serious
applications. As a result, many
people not familiar with programming
end up with a sophisticated and rather
expensive video game.

REGRESSION EQUATIONS

lINEi*: Y = 2.2561 « I.9K1 X

PttAFOLIC: t» 4.45198 .568598 X* .677848 Xt

HYPERBOLIC" <Y' 4.34462 )t2 -W 2.52657 )TM

STB.ERR= 1.27766

esmofr i.i92i6

SII.I1I.I 1.24472

LOGRITWIC: y =-.957445 « 7.27233 L06(X)

PO£R: Y = 3.1693 (X)t .71847

EXPONENTIALS 4.39792 ( 1.15347 )tX

CUBIC: Y= 2.11294* 2.14352 X+-. 225715

STJ.OR.* 1.7465

ST1.DK* 1.4W41

5110* 1.2668

• .$178523 m
INVERSE: Y = 16.6232 *-26.5457 /X

STTj.ERR- 1.17645

STU.ERR= 2.37265

PRESS ENTER TO COHTIMUE^ .

Fortunately, things are beginning
to change. With games now satura-
ting the market, software manufac-
turers are turning to more serious
applications. Some of these applica-
tions will, of course, take advantage
of the computer's ability to perform
numerical calculations quickly and
accurately.

One of these applications is com-
plex statistical calculations. In the
past, people who needed the results

of these calculations were forced to
spend countless hours on a hand-
held calculator or many dollars to use
a large computer. For these users, a
microcomputer, with an appropriate
software package, can bean excellent
solution to the problem.

Such a package has been intro-

duced by Creative Computing Soft-
ware — Advanced Statistics for the
16K, Level II TRS-80 (CS-3303). The
package comes with a cassette tape
containing nine programs and a corn-

Randy Heuer

prehensive 5" x 8" documentation
booklet packaged in a vinyl binder.

The retail price is $24.95.

This package features eight ad-
vanced statistical procedures which,
in the past, were only available on
large computer systems with com-
plex statistical packages. Now any-
one can have access to such pro-

cedures anytime for less than $900.

The Programs

The heart of the package is the
Data File Management routine. This
program allows the user to create and
modify cassette-based data files. By
employing a special feature which
loads only fifty data records into

memory at any one time, data files

can contain an unlimited number of

values. This feature allows one to

analyze large amounts of data on a
relatively small computer. The data
files constructed by this program can
be used interchangeably with seven
of the statistical programs. Thus a
variety of tests can be conducted on
the same data.

The first statistical program cal-

culates six descriptive statistics of a
single variable. These statistics in-

clude the mean, median, standard
deviation, range, skewness and kur-

tosis. The program also displays the

number of occurrences, percentile

and Z-score for each value.

The Two Variable Statistics pro-

gram is used to calculate the statisti-

cal relationships between two vari-

ables. In addition to the basic
descriptive statistics for each vari-

able, a t-test for the difference in the
means, the linear correlation coeffi-

cient and its significance level along
with a linear regression is performed.

The Crosstabulation program is

used to determine whether two
methods of classification of multi-

STANWWI CORRELATION COEFFICIENTS

VARIABLES COVARTANCE

I i .661373

1 3 .58891

1 4 -19753

2 3 .784867

2 4 .2888%

3 4 .637969

6 DEGREES OF FREEM*

PRESS ENTER TO CONTINUE* .

CORRELATION SIQUFIMHCE: P(

.813248 ,r

.767465

.444444 !,.:

.839687 J

.536746 M.S.

.79873 .r

nomial data are independent. For

example, one might have the follow-

ing data concerning the size of car

involved in an accident and whether or

not there were any fatalities

:

TYPE OF CAR

Type of

Accident Small Medium Large Total

Fatal

Non-
fatal

Totals

67

128
195

26

63
89

16

46
62

109

237
346

The Crosstabulation program al-

lows one to determine if there is any
statistically significant relationship

between the size of car and the

severity of the injury sustained. The
chi-square test conducted by the

program will determine if there is any
evidence to conclude that the size of

the car has any relationship to the

severity of the accident. In this case,

such a hypothesis is not supported by

the data.
While this example uses a rather

simple 2x3 table, the program can
handle tables as large as 10 x 10. In

addition to the chi-square value, the

program also calculates the level of

significance and gamma statistics.

The Regression-Trend Analysis

program computes the least squares
regression coefficients from paired

data. The end result of this procedure

is a set of predictive equations. The
following models are calculated:
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linear, parabolic, hyperbolic, logar-

ithmic, power, exponential and cubic.

For each model, the program cal-

culates the standard error of esti-

mate. The user may then select any of

the models and enter values of the

independent variable. The program
will provide estimates for the depen-
dent variable.

Multiple Linear Regression is also

used for developing predictive equa-
tions. In multiple regression, several

independent variables are used to

forecast the dependent variable. This

program allows the user to perform
multiple linear regression using up to

ten independent variables. It com-
putes both the unstandardized and
normalized regression models and
also calculates the correlation matrix,

multiple correlation coefficient and
standard error of estimate.

The Correlation Analysis program
computes the product-moment cor-

relation matrices, multiple correla-

tion coefficients and partial correla-

tion coefficients along with their as-

sociated significance levels. An un-

limited number of cases for two to five

variables may be entered.

Analysis of Variance is a statisti-

cal procedure for testing whether the

means of three or more groups are

equal. Both the standard, one-way
ANOVA and the two-way method for

classifying data may be employed. Up
to 100 individual groups may be
included in each test. The program
calculates and displays the standard

analysis of variance table along with

the mean and standard deviation for

each variable.

The final program is the Advanced
Multiple Regression procedure. This

test is similar to the Multiple

Regression procedure but provides

several additional statistics not avail-

able on the other procedure. These
statistics include the analysis of vari-

ance, a t-test for the population cor-

relation coefficient, t-tests for the
individual regression coefficients and
values for E(Y) and Y(new).

In Conclusion

The performance of statistical

tests is an excellent application for

microcomputers. We at Creative

Computing Software feel that this

package is an outstanding group of

statistical programs for the TRS-80
and that it will provide the statistical

power that most users require. We
believe that this package is a
harbinger of many useful packages
that will make the microcomputer
more than just a sophisticated toy.

v.
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two birds
with one stone?

If you have an Apple* and you want to interface it with

parallel and serial devices,we have a board for

you that will do both. It's the AIO.™

\

Serial Interface.
The RS-232 standard assures maximum compat-

ibility with a variety of serial devices. For ex-

ample, with the AIO you can connectyour Apple*

to a video terminal to get 80 characters per line

instead of 40, a modem to use time-sharing

services, or a printer for hard copy. The
serial interface is software programmable,

features three handshaking lines, and
includes a rotary switch to select from

7 standard baud rates. On-board firm-

ware provides a powerful driver

routine so you won't need to write any
software to utilize the interface.

Parallel Interface.
This interface can be used to connect your

Apple* to a variety of parallel printers. The
programmable I/O ports have enough lines

to handle two printers simultaneously with

handshaking control. The users manual
includes a software listing for controlling

parallel printers or, if you prefer, a par-

allel driver routine is available in firm-

ware as an option. And printing is

only one application for this general

purpose parallel interface.

Two boards in one.
The AIO is the only board on the market that can interface the Apple

to both serial and parallel devices. It can even do both at the same
time. That's the kind of innovative design and solid value that's been

going into SSM products since the beginning of personal computing.

The price, including PROMs and cables, is $135 in kit form, or $175

assembled and tested. See the AIO at your local computer
store or contact us for more information.

CIRCLE 200 ON READER SERVICE CARD
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•Apple is a

TM of Apple
Computers,
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Serial & Parallel
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Steve Edelman, founder off Ithaca Audio, now Ithaca

Intersystems, talks with Dave Ahl about his

philosophy, starting the company and future plans.

Ithaca Intersystems, Inc

David H. Ahl

Dave: Steve, I'd like to give our
readers a little flavor of what it's like

to start a company and keep it going.
What's the background of Ithaca

Audio? How did you first get going?
Steve: Frankly, it was a complete

accident. Through college, I was in

electro-acoustics, i.e., the cross
between electronics and acoustics.
It's a complicated field and I found it

very interesting. January of my senior
year, Steve Finney, a friend of mine
said, "Let's build a computer." I said,

"No, it's too complicated." But it

aroused my interest and three months
later, I was building one. I graduated
from Cornelf in June of 1976 and took
a job with NCR in Ithaca where, oddly
enough, they were building micro-
computers. However, their idea of a
microcomputer was to take a $5.00
microcomputer chip, surround it with
$100,000 worth of metal work and sell

it like an IBM 370. This began to drive

me crazy because they just didn't

seem to understand that they could
build complete microcomputer sys-
tems very cheaply. Besides that, they
put me in charge of unscrewing up
screwed up projects. As soon as I

unscrewed up one they gave me
another screwed up one and never
gave me one of my own. After eight

Ithaca Intersystems new home is about a mile
from the Cornell campus and boasts 9 acres for
expansion. (Eat your heart out Silicon Valley
people).

months, I finally told my boss, "Give
me my own project or I shall quit." He
said, "Oh, you have another job
offer." I said, "No. You don't under-
stand. I want my own project or I'm
going to quit." We went back and
forth but finally he said, "No. We just
can't do that." So I left on Friday and
had nothing to do Monday morning.
That was February of 1 977.

Through the fall of 1976, I'd still

been dabbling with my own stuff. I

finally built my own computer. How-
ever, as soon as I got it to say "hello,"

I got very bored with it because it

wasn't S100. Also, I was custom
wrapping everything and going nuts

January of my senior year,

Steve Finney, a friend of

mine said, "Let's build a

computer." I said, "No, it's

too complicated." But it

aroused my interest and
three months later, I was
building one.

making 8K static RAM boards when
people were beginning to come out
with these things, so I dumped the

whole system and started building a
new one with the S1 00 bus.

Also, that fall (1976), I latched on
to somebody who was making an 8K
board and bought the rights to it. I

started selling it by mail order to make
enough money to pay for my own
system.

Back to February 1977; I ran into

Kells Elmquist who was building a
computerized animation stand using
an Altair 8800. He eventually wrote
the S100 spec, and I decided that this

new chip, the Z80 looked interesting.

Only Cromemco was building a Z80
board and we thought we could build

a better one. We set about designing
it with the money that I saved up from
the 8K board sales, and that became
our first project. We started in a
building owned by Cornell which cost

$20 a month and was smaller than the

booth we had at NCC; it's now being
condemned. We sat in this tiny room,
back to back, doing everything. I took
orders and designed simple boards
and packed stuff. Kells did the same
thing, at the same time trying to

design this Z80 board. From there

things just kind of went onward and
upward. We designed the Z80 board

EPS-1 systems are burned in 24 hours before

shipment.

and put the money back in again to

pay for the next design, and the third

and fourth. Eventually we had half of

this now condemned building on four

different stories with people running
up and down — it was complete
insanity.

We started in a building

owned by Cornell which
cost $20 a month and was
smaller than the booth we
had at NCC; it's now being
condemned. We sat in this

tiny room, back to back,

doing everything.

Dave: When you first started with

the memory board, what kind of

capitalization or financing did you
have to produce it?

Steve: Zero. At the time the 8K
board was started, the paid in capital

of the company was about $50.
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Not that the old one was so bad. As

Ithaca Audio, we've made quite a name for

ourselves. As the source for CPU, memory,

video display and disk controller boards to

upgrade other makers' mainframes and

peripherals. The company that makes

those neat little RAM expansion kits. And
the folks behind the world's only Z-80

Pascal compiler.

But as much as we've enjoyed im-

proving other people's equipment, we've

been quietly moving towards larger en-

deavors, with a lot of encouragement from

our customers. Listening to people's prob-

lems, as well as their needs. And, as a prime

mover behind the IEEE S-100 Bus Standard,

answering some really knotty questions.

One of the results is our new identity

And our first new product : the Inter-

systems DPS-1. An IEEE S-100 compatible

mainframe with features that live up to its

looks. Dependable operation to 4 MHz.
Twenty-card capacity. A modular power

supply. And something no one else has—
built-in breakpoints to give you a faster,

more powerful tool for testing software as

well as hardware. Directly accessible from

an easy-to-use front panel that's as reliable

as it is functional. In short, an intelligently-

designed computer for the intelligent user.

There's a lot more to Intersystems. In

hardware. And software. All available

through the nationwide dealer network

we're now assembling.

You can watch this magazine for

updates. Or contact us directly for straight,

friendly answers and detailed information

from key staff people. Just the way you

always have. Because even though we're

making a new name for ourselves, we'll

never forget who made it possible.

Ithaca Intersystems Inc.

1650 Hanshaw Road/R O. Box 91

Ithaca, NY 14850/607-257-0190
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Intersystems, con't...

Dave: How do you get someone to

etch boards for $50?
Steve: You don't. We only sold

blank boards so that's all we had to

buy. I went to a company and said, "I

would like to make 250 of these."
They said, "Do you have any money?"
I said, "Yes," and they believed me,
took my order, and gave me 30 days to

pay. Remember this was at the peak
of the hobbyist market and people
were spending money like crazy.

Within 30 days it was very easy to sell

At the time the 8K board

was started, the paid in

capital of the company was
about $50.

all the boards, pay the manufacturer
and have enough money left over to

do it again on a bigger scale.

Dave: Did you sell mostly to

stores or to individuals?

Steve: In those days there were
very few stores. The majority of the
hobbyists were still buying by mail

order. Even Processor Technology
and Cromemco sold most of their

systems by mail order in those days.
We put little ads in the Micro 8 News-
letter, Byte and On Line and sold all

the boards we could make. By then we
were putting together entire kits, not

just bare boards.
Dave: Effectively then, you boot-

strapped yourself up to where you are

today. Have you gotten any outside
capitalization along the line?

Hank Watson: Initial capitaliza-

tion was $6000 put up by three people.

We held expenses down and were
profitable practically from day 1. The
first loan we got was to buy this

building, along with nine acres of

ground for future expansion

.

Steve: I think it is really important
that a company be profitable from day
1. It's far better than going out and
getting a million bucks so you can sit

around and design stuff. Concentra-
ting on profits makes you very aware
of what's going on. I remember
shipping things myself, and I still

have a good feeling of what goes on
there. I think it's made us very
responsive. It wasn't long ago that I

answered the phone for everything,
and today it's still very easy for

customers to get to us.

Dave: At some point along the
line, you started positioning your-
selves as the OEM market place. What
was the purpose of that?

Steve: Complete craziness. We
were very engineering oriented and
we didn't really believe in fancy
advertising. Our ads simply said,

"Here's our product and here's what it

does." Then somebody suggested
that since we were selling blank
boards to other companies, on which
to put their own parts, we should call

ourselves the OEM Marketplace. I

wouldn't put a lot of stock in it as far

as the image of the company since
today only about 40% of our business
isOEM.

Hank: Counting the new overseas
business, the OEM portion could go
as high as 50%. We got a very good
reception at NCC. We are up to a
stage where much larger OEMs are

looking actively at our products.

Steve: But we are still fighting an
uphill battle because of our work in

IEEE and with the S100. Other S100
manufacturers have failed ; also many
people still view S100 as simply a
hobbyist bus.

Dave: What do you see as the
future of S100 given the demise of

MITS, IMSAI, Xitan and Processor?
Steve: I would have to say that the

demise of those corporations has
probably done more to benefit S100
than anything else. For example, in

the minicomputer field, you have
DEC'S uniBus or multibus. In both

Ithaca Intersystems building was formerly the

"Doggy Disco" (ASPCA is just down the road),

hence the wall decor.

cases, you have a large corporation

who has prime vendor status. They
are the ones who run the bus. Many
times those busses have no stan-

dards issued. But you cannot find a
standard for unibus, nor for multibus.

You can find internal memos, but you
will never find a consistent published
standard. What happens then is that

you've got big daddy waving the stick

and all the little boys running around,
the elves who try to make plug ins.

What we've done by losing MITS, is

lost anyone who could claim to be
a prime vendor. Cromemco, North
Star and Vector are major corpora-
tions in the market place, but all of us
are on somewhat of an equal footing.

We have to cooperate and we cannot
become snotty. MITS thought they
could just tell everybody we will

Gary Samuels, marketing manager.

change the bus anytime we want and
you guys have to follow suit. But
today, Cromemco or Vector certainly

couldn't do that. For the first time in

history, we have a standard bus. It

may not be the best, but it means the

little guy can't get stepped on by
somebody else. It makes a much
more competitive market place. I

think that because we don't have
major corporations who can throw
their weight around, it will be a very

consumer oriented market place.

Dave: Speaking of your image,
where did the name Ithaca Audio
come from?

Steve: When I entered college in

1971 , hi-fi equipment was mostly sold

at fair trade prices, except in a few
places with no fair trade laws. I

started buying audio equipment from
some funny new distributors in

Washington, DC, marking it up a
little, and selling it to my fellow

What we've done by losing

MITS, is lost anyone who
could claim to be a prime

vendor. Cromemco, North

Star and Vector are major

corporations in the market

place, but all off us are on
somewhat of an equal

footing. We have to co-

operate and we cannot

become snotty.

students. That's how I paid for most
of my college education—that was
Ithaca Audio. When I left NCR with

ideas for a company, there was the

name. I paid my $5 to the state to get

registered, so who wants to pay
another $5?

Dave: I think that those kind of

distinctive names are really an asset.

People remember them, whereas
alphabet soup letters or meaningless
acronyms have little identity.
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Build yourown microcomputer
asyou learn

computer technologyat home.
New from NRI! The Most Complete and Up-to-date Home Study Course Ever Offered

As the microprocessor revolutionizes the

computer world and microcomputers appear

almost everywhere, NRI brings you a new,

convenient, and effective way to keep up with

this expanding technology. It's NRI's Computer

Technology Course, created and designed exclu-

sively for learning at home in your spare time.

Featuring NRI's Exclusive
Dual Language Microcomputer

NRI goes beyond book learning to

give you practical, "hands-on" experience in

designing circuitry, interfacing components,

programming, and troubleshooting. As you

learn, you actually assemble NRI's designed-for-

learning microcomputer, incorporating the latest

advances in the state of the art. It looks and

operates like the finest of its kind, actually does

more than many commercial units. But NRI

engineers have designed components and

planned assembly so it demonstrates important

principles, gives you working experience in detect-

ing and correcting problems. And it's yours to

keep, put to work in your own home or business.

You also build and keep your own test

instruments, including a transistorized volt-

ohm meter and CMOS digital frequency counter.

And NRI's Discovery Lab® broadens your

horizons with specialized experiments and

theory demonstrations.

The Proven Way
to Learn at Home

You don't have to worry with travel,

classes, or time lost from work when you learn

the NRI way. As they have for more than 60

years of teaching technical subjects, NRI brings

the material to you. You study in your spare time,

at your convenience, using "bite-size" lessons

that program material into logical segments for

easier assimilation. You perform experiments

and build equipment using kits we supply. And

your personal NRI instructor is always available

for consultation should you have questions or

problems. Over a million students have already

shown the effectiveness of NRI training.

Choice of Courses
Several courses are available, depending

upon your needs and

background. NRI's Master

Course in Computer

Technology starts with

the fundamentals, ex-

plores basic electronics

and digital theory, the

total computer world,

and the microcomputer.

The Advanced Course,

for students already

versed in electronics

and general comput-

ers, concentrates on the

microprocessor and mic-

rocomputer. In both

courses, you build all

instruments and your

own computer.

Send for Free Catalog. .

.

No Salesman Will Call

Get the details on these exciting new

courses in NRI's free, 100-page catalog. Shows

all kits and equipment, lesson outlines, and full

information, including facts on other electronics

courses. Mail the coupon today and we'll rush

your catalog. No salesman will ever call. Keep up

with the latest technology as you learn on your

own computer. If coupon has been removed,

write to NRI Schools, Computer Department,

3939 Wisconsin Ave., Washington, D.C. 20016.

NRI Schools
McGraw-Hill Continuing

Education Center

3939 Wisconsin Avenue

Washington, DC. 20016

NO SALESMAN WILL CALL

Please check for one free catalog only.

Computer Electronics Including

Microcomputers

TV/Audio/Video Systems Servicing

Complete Communications Electronics

with CB • FCC Licenses • Aircraft,

Mobile, Marine Electronics

D CB Specialists Course

Amateur Radio • Basic and Advanced

VOL****10*
All career courses

approved under GI Bill.

D Check for details.

Digital Electronics • Electronic

Technology • Basic Electronics

D Small Engine Repair

Electrical Appliance Servicing

Automotive Mechanics

Auto Air Conditioning

Air Conditioning, Refrigeration, & Heating

Including Solar Technology

Name (Please Print) Age

Street

City/State/Zip

Accredited by the Accrediting Commission of the National Home Study Council 1 75- 1 29
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Intersystems, con't...

New! PROBLEMS FOR COM-
PUTER SOLUTION, Second
Edition (Spencer) Offers a wide
selection of problems for solution for

those who wish to test their

programming skills. Problems
include mathematical disciplines,

science, business, game playing,

and more. #5797-3, $5.95

New! BASIC COMPUTER
PROGRAMS FOR THE HOME
(Sternberg) Each program is

documented with a description of its

functions and operation, a listing of

the BASIC program, a symbol table,

sample data, and one or more
output samples. #5754-9,
570.95

New! STIMULATING SIM-
ULATIONS, Second Edition
(Engel) contains twelve "simulations
programs," which are game
programs. Written in BASIC, they
are original and well-documented.
#5170-0, $4.95

1980 HAYDEN COMPUTER
CALENDAR — the first and only
Computer Calendar being offered
anywhere! This truly unique item

includes: full-color original computer
art throughout • a complete program
for a perpetual calendar • computer
anecdotes • only $5.95!

Available at your local
computer store!

Or Write to:

Hayden Book Company, Inc.
50 Essex Street, Rochelle Park, N.J. 07662

Prices subject to change without notice

CIRCLE 154 ON READER SERVICE CARD

President Hank Watson sees substantial

growth in the coming year despite the faltering

economy.

Steve: There is a reason for the
new name, Intersystems. I feel that in

the scientific and industrial applica-

tions in which we're involved, users
will be taking the small machines to

do the processing and then com-
municating with big computers. Inter-

systems reflects these communica-
tions.

A wonderful thing about a

small computer is that the

data rates between you and
your machine are very

high, unlike timesharing.

Dave: What direction are your new
products taking?

Steve: In general, our products
are slanted toward scientific opera-

tions. You can expect to see a lot of

high technology input/output. Most
important, they are slanted toward
preserving people's investments
which is a real cliche, but I think with

a little thought we can do it. We are

looking at a lot of A to D and D to A
converter boards, very high speed and
precision, which is necessary for

laboratories. We are looking toward a

lot of graphics. A wonderful thing

about a small computer is that the

data rates between you and your
machine are very high, unlike time-

sharing. This for the first time allows
raster scan graphics with millions of

dots on a screen so that you can't see
individual dots. With vector scan
graphics, we can draw thousands of

lines. In other words, very high per-

formance graphics at low cost so
people can rotate in real time, draw
pictures and work in color, all of

which are very good for laboratory,

scientific and educational applica-

tions.

We are also looking at some
sophisticated, new kinds of architec-

tures which will allow us to take ad-

vantage of the low cost of the CPU
and put more than one in a box and

divvy up problems. An example of

that is the fourier transform where we
simply off load part of the problem.

Then more sophisticated versions

where problems are parsed by the

machine and it allocates its own
resources automatically. We pre-

sented a paper at NCC which de-

scribed the hardware necessary to put

8 or 16 processors operating con-

currently in a S100 bus machine. We
are working on the type of operations

that have been done at Carnegie-

Mellon under CMMP; in other words,

make a small machine, which has

duplicate parts, run like the sum of

the parts. We are trying to divvy a

problem into pieces to make it run

faster. As soon as you attempt that

work you begin to find out that there

are two kinds of problems: those

which are inherently well parsed into

Founder Steve Edelman left NCR one Friday

and decided to start Ithaca Intersystems the

following Monday.

pieces and those that are not. For well

parsed problems, it is simple to write

software. For those that are not well

parsed, it is very complex. We are

working on both types.

Dave: I assume, then, that you
plan to bring out software as well as

hardware.

I believe the future off small

computers will lie with

those people who can
bring out good, sensible

software.

Steve: Yes, we do. The majority of

the work in multiple processor con-
figurations has been done in lan-

guages such as Modular Simulant
Concurrent Pascal. Our own work
with the Pascal compiler certainly

indicates that we are briefed in those
areas. Second, bringing out hardware

52 CREATIVE COMPUTING



I ntersystems , con't. .

.

which could support this kind of soft-

ware and not bring out the software
itself would be a little bit silly. I

believe the future of small computers
will lie with those people who can
bring out good, sensible software.

I think Pascal is going to

spawn a tremendous
amount of improved soft-

ware because you can look

at it and you can see if the

guy knows what he is

doing.

We are very much into modularity

and systems analysis. Unfortunately,

there are many products which do
something, but what they do may not

make sense, or they have been put

together in a way that is not easy to

expand or modify. Software, parti-

cularly business software, is really

guilty of this.

Edelman feels that the loss of MITS, IMSAI and

Processor will, in the long run, benefit the S1 00

bus.

As far as our own new software
goes, I am really tickled pink with

Pascal. The bench marks on it have
been very good. We are running much
faster that I could have hoped. It's our
own implementation completely. We
did \\ from scratch. We started with

nothing but the Jensen and Dietz

report, whereas UCSD started with

the Zurich P-code, from what we can
tell . We designed the stack ourselves,

looking for heavy speed. It was also

important to us that it generate re-

entrant Rom-able codes so we could
write multi-tasking systems, and so
that OEM users could ROM their

code. But speed was what we were
really looking for, and code effi-

ciency. I'm very tickled with the power
that this gives us in the marketplace
as a whole. I'm excited about 16 bit

machines, but wary of them, too. I
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don't think people should drop 8 bits

for 16. However, when they need 16
bits, Pascal gives people the ability to

start writing a code for those
machines now. It's the kind of high-

level language which is very well

suited towards operating systems
and applications software of any
kind. It forces people to think prob-

lems through thoroughly and write

good structured code. It can be
written on an 8 bit machine and then

run on a 16 bit machine. Pascal Z
excites me because it means that you
can be nearly as efficient as what is

Edelman: "Pascal is as important as the 8080
and S1 00 bus to small computers."

possible in assembly language. It

means you can go ahead and write

on your machine or write on the UCSD
P interpreter and then change over to

dedicated software for multi-tasking

with our compiler or you can move it

around to a 6502 or anything you want
under their interpreter. So you can go
in all directions. If you happen to have
our Z80, you can get rip-roaring

speed, say 5, 10, or 20 times as fast.

You can get ROM-ability and re-

entrant code. I think Pascal is going
to spawn a tremendous amount of

improved software because you can
look at it and you can see if the guy
knows what he is doing. It's as impor-
tant a development as was the 8080
and the S100 to small computers.
That's neat.

Hank Watson graduated from
Cornell with an MBA and joined

Ithaca Intersystems in June 1978 as

president to concentrate on the fiscal

and business end of things. Gary
Samuels joined as marketing man-
ager in April 1979. These key addi-

tions permitted Steve to concentrate
on managing, engineering and pro-

duct development. The company
employed 27people as of July 1979.

Annual sales are $1.5 million but
the new EPS-1 computer is expected
to substantially expand that figure in

1980.

Apple II is at The Computer Store

The Apple" II, today's most popular personal eomputer, is at The
Computer Store. Along with the latest in Apple peripherals. Like

the new Disk™ II floppy disk drive. Or, printer and communica-
tions interfaces. And, the latest in software including the new
Apple/ Dow Jones Stock Quote Reporter. The compact Apple II

gives you 48K RAM memory with full color graphics and high

resolution graphics. It's the most powerful computer in its price

range.

At The Computer Store, we have more than ever before in

microcomputers, memories, terminals and peripherals. All backed

by a technical staff and a full service department. Stop in today,

you'll find more than ever before at The Computer Store.

The Computer Store
820 Broadway, Santa Monica, California 90401 (213) 451-0713

The Original Name In Personal Computer Stores
Store Homn.-Tmea.-FrL, 10 »m-8 pm, Saturday, 10

Located two blocks north of the Santa Monica Freeway at the Lincoln Blvd. exit.

Phone and mail orders invited. BankAmencard/ Visa and Master Charge accepted
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Computerized
Biofeedback and

Stress Management

Tim Scully, Ph.D.

Editors Note:
In a future issue Dr. Scully will

present a construction article on
building and programming a
simple biofeedback system for a
personal computer system.

Stress is killing many of us every

year. Ulcers, insomnia, headaches
and many allergies are generally ac-

cepted as stress-related diseases.

Radicals in the medical community
say that even cancer is stress-related.

Be that as it may, biofeedback stress

management training is becoming
popular as a medical treatment for

stress-related problems. Educational
biofeedback stress management
training is even more interesting; this

training teaches people how to

manage stress before it becomes a
medical problem. Your microcom-
puter could become an educational
biofeedback instrument.

What Is Biofeedback?

Biofeedback is the measurement
of a Biological process and the
FEEDing BACK of the results of this

measurement to the originals being
measured. Looking in a mirror is a
biofeedback process in which infor-

mation about one's facial expression
is fed back. Biofeedback training

takes place when biofeedback infor-

mation is used to produce conscious
control over the process which is

measured and fed back, e.g., when an
actor uses a mirror to learn to produce
a desired facial expression.

Biofeedback training is usually
done to teach awareness and control

over body processes of which most of

us are not usually aware. These might
include the electrical activity of the
brain (EEG or electroencepholo-

graphic signals), the electrical activ-

ityassociated with subtle changes in

muscle tension (EMG or electromyo-
graphic signals), the electrical resis-

tance of the skin (GSR or galvanic

skin response and BSR or basal skin

resistance) and changes in the tem-
perature of the fingertips. These body
processes are usually selected for

training because they are fairly easy
to measure and because they reflect

stress or relaxation. To a lesser

extent, they reflect changes in con-
sciousness.

The relationships between body
processes and mood or thought are

not the same for everyone. You might
say that each of us has a personal
"body language." But there are some
general relationships which you'll

need to understand in order to under-
stand biofeedback stress manage-
ment training.

Tim Scully, Ph.D., P.O. Box 175, Allblon, CA
95410.

Skin Temperature

Cold hands and feet are a common
stress response, a result of peripheral

vasoconstriction. The "fight or flight

response" to stress causes the
sympathetic nervous system to con-
tract the smooth muscles lining peri-

pheral blood vessels, reducing blood
circulation and thus reducing skin

temperature at the extremities. A
deeply relaxed person may have a
fingertip temperature of 37 C (98 F),

while a person under severe stress

may have a fingertip temperature
several degrees colder than room
temperature, perhaps as low as 20 C
(68 F). This relationship between
stress and fingertip temperature has
made biofeedback training in hand-
warming a popular modality for

clinical stress management training.

Peripheral skin temperature is

influenced by a number of variables,

of which stress is only one. The

environmental temperature has an
obvious influence and most training

is done in a constant temperature

room with no drafts. A variety of

drugs, including tabacco, influence

peripheral vasoconstriction. Vigor-

ous exercise increases peripheral

circulation and extended immobility

decreases it. Even apart from these

factors, warm hands do not neces-

sarily imply a state of relaxation,

although cold hands are a fairly

reliable indicator of the presence of

stress. At best, warm hands are an
indication of sympathetic nervous

system relaxation.

The Electrical Properties of the Skin

Changes in the electrical proper-

ties of the skin are caused primarily

by changes in sweat gland activity.

Your body has two main types of

sweat glands: those which respond

The relationships between
body processes and mood
or thought are not the same
for everyone. Each of us
has a personal "body lan-

guage."

mostly to temperature changes,
which are part of your body's thermo-

static system, and those which
respond mostly to stress. These
glands are not evenly distributed over

the skin, and the stress responders

which are of interest in biofeedback

training are located primarily on the

hands and feet.

There are several ways of measur-

ing the electrical properties of the

skin, some of which are passive tech-

niques for sensing naturally occur-

ring electrical potentials on the skin
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(EDP or electrodermal potential),

while other methods use a sensing
current to measure the electrical

resistance (BSR or basal skin resis-

tance) or conductance (BSC or basal
skin conductance) of the skin.

The baseline levels of these
measurements are influenced by
many factors including environmen-
tal temperature, skin temperature,
drug effects, location on the skin and
the subject's level of arousal. Short
term fluctuations in these measures,
as a response to stimulation, are

sometimes called GSR or galvanic

skin responses. GSR responses may
be triggered by sensory stimuli, such
as an unexpected sound, touch or
flash of light. They may be triggered

by arousing ideational stimuli, such
as an obscene word, the memory of

an unusually pleasant or unpleasant
event or the threat of a painful

stimulus. They also may be triggered

by physical exertion; even holding
your breath for a little while will

usually produce a large GSR re-

sponse.
Biofeedback training in increasing

skin resistance (BSR) is used as a
deep relaxation technique. Biofeed-

back training with GSR is used in

systematic desensitization, a pro-

cedure in which excessive response
to specific stimuli can be unlearned.
Skin resistance usually increases and
the size of GSR responses usually

decreases with relaxation. But some
people with chronic stress have
unusually high BSR and may have
unusually large or small GSR re-

sponses. The lack of a GSR response
to a particular stimulus may indicate

that it is not arousing, or that the sub-
ject is already under severe stress

(and hence not responding), or that

the blood sugar level is low (skipping

a meal often flattens GSR responses),

or that skin temperature is low, etc.

Thus GSR responses are often

misinterpreted. When carefully inter-

preted, GSR and BSR feedback have
proven to be quite useful.

Muscle Tension

Galvani discovered in the 18th

century that electrical impulses could
trigger muscle contractions. His dis-

covery stimulated much of the early

research in neurophysiology and
electricity. By the early 20th century,

researchers were studying naturally

occurring electrical signals associ-
ated with muscle action, and the use
of electromyography (EMG) to mea-
sure these signals for diagnostic and
clinical purposes soon become wide-
spread. These uses of EMG data

focused on traumatic damage to

nerves and muscles, or other neuro-
logical pathology, and did not involve

much exploration of the real relation-

ship between muscle tension and
events in consciousness until after

WWII.
Although skeletal muscles are

generally considered to be under
conscious control, excess muscle
tension is a common companion of

stress. Many people with chronic
stress are unaware of their habitual

muscle tension until it becomes
painful (e.g., in a tension headache)
and most such sufferers have little or

no conscious control over the trouble-

some tension.

Some psychologists believe that

we hide behind barriers of "muscle
armor." Others say that there are

knots of muscle tension which cor-

respond to "knots" in consciousness,
traumas or problem areas. For varying
reasons, EMG biofeedback training

has come into wide clinical use as a
relaxation technique.

The Electrical Activity of the Brain

Hans Berger is generally credited

with having first recorded the human
electroencephalogram (EEG), the
electrical activity of the brain, by
attaching electrodes to the exposed
cerebral cortex of patients with head
injuries in 1929. Later he measured
similar but weaker signals on the
scalp. Berger hoped to find an
explanation for psychic phenomena
in EEG measurements, but was only
able to find a vague relationship

between events in consciousness and
EEG signals.

EEG signals are weak, complex,
constantly changing and usually are

different when measured at different

scalp locations. For some purposes,

they are classified into four broad
categories on the basis of their fre-

quency. Signals between 8 and 13 Hz
(Hertz or cycles per second) are called

alpha waves because they were the
first pattern identified by Berger. EEG
signals above 13 Hz, usually weaker
in amplitude than alpha, are called

beta waves and were the second
major pattern named by Berger.
Signals between 4 and 8 Hz are called

theto waves and those below 4 Hz are
called delta.

Some psychologists be-

lieve that we hide behind

barriers of "muscle armor."
Others say that there are

knots of muscle tension

which correspond to

"knots" in consciousness,
traumas or problem areas.

Alpha waves, which are usually
most prominent in the occipital lobes
at the back of the head, are often
associated with states of relaxation

and with a lack of visual attention (the

occipital lobes of the brain process
visual information), while beta waves
are often associated with arousal,
activation and visual attention.

Research on the different stages
of sleep revealed that brainwaves
progressively slow in frequency as
sleep approaches and deepens, from
beta to alpha, alpha-theta (drowsi-
ness), a mixture of 14 Hz sleep
spindles with a low voltage back-
ground (the one departure from a
smooth decreasing frequency pro-
gression), increasing theta, theta-

delta and finally delta during deep
dreamless sleep. One of the earliest

applications of EEG in the study of
consciousness was in the study of
sleep and dreaming.

Studies of the brainwaves of Zen
monks and yogis revealed that these
meditators have an unusual and
characteristic EEG pattern consisting
of unusually high amplitude alpha
spreading over the entire scalp during
meditation. Although later research
has shown that only some forms of

meditation produce this character-
istic EEG pattern, these findings
stimulated interest in the relationship
between EEG and altered states of

consciousness.
Early EEG biofeedback training

was for the enhancement and sup-
pression of occipital alpha waves,
and reports of the high alpha state

were similar to those of meditators.
This stimulated interest in alpha
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training as an aid to relaxation and
meditation. Although some clinical

biofeedback training is now done for

other purposes, e.g., SMR (sensory
motor rhythm) training for control of

epileptic seizures, most clinical EEG
training is presently alpha enhance-
ment and alpha suppression training.

Pitfalls in Do-lt-Yourself

Biofeedback Training

Biofeedback training can be an
educational experience of great value.

It can teach useful physiological self-

control skills and increased self-

awareness. It can help you to discover
how much responsibility you can take
for how you feel. But it can also be
dangerous if you misuse it.

Medical Problems

Treating your own medical prob-

lems with home biofeedback training,

without professional guidance, is

potentially dangerous. If you decide,

for example, that your chronic head-
aches are due to muscle tension and
begin a program of EMG biofeedback
training in muscle relaxation, you
might delay obtaining professional

medical help for a more serious
problem, such as a brain tumor.
Medical biofeedback training (i.e.,

training with folks who have medical
symptoms) isn't done professionally

until a careful medical examination
and diagnosis has eliminated the
possibility of hidden problems.

If you are taking prescription

medication of some kind, especially

for diabetes, high blood pressure or

some other stress-related problem,

Research on the different

stages of sleep revealed

that brainwaves progres-

sively slow in frequency as
sleep approaches and
deepens.

there's another potential pitfall. If you
do successful biofeedback stress
management training, learn to relax

and generalize these relaxation skills

to your everyday life, then it is

possible that the maintenance dos-
age of your prescription medication
could become an overdose! In one
case, a diabetic patient collapsed in

the street from insulin shock after

successful biofeedback training. The
solution to this problem is simple.
Biofeedback training isn't done by
folks taking prescription medication

unless the prescribing doctor is

willing to become involved. It is nec-

essary to monitor the drug dosage
carefully. The patient should be
familiar with the early warning signals

of drug overdose.
The best advice for those thinking

of do-it-yourself medical biofeedback
training is don't. Such training should
be done under professional supervi-

sion. Home biofeedback training

should be educational biofeedback
done by folks who do not have serious

medical problems. Many believe that

good stress management skills can
be valuable as preventative medicine
so that problems are less likely to

develop later.

Know What you are Training

Another pitfall of do-it-yourself

biofeedback training can be training

for an undesired response. A poorly

designed or improperly operated bio-

feedback instrument may give you
feedback for body processes you
don't want to train. For example,
most EEF (brainwave) biofeedback
instruments will also respond to eye
blinks and muscle twitches. A well

designed instrument will respond to

these with a special signal which
indicates that a non-brainwave signal

is blocking the accurate measure-
ment of brainwaves. But a less

sophisticated instrument or an un-

sophisticated operator may end up
training an eyelid tremor instead of

alpha waves!

Electrical Shock Hazard

Most modalities of biofeedback
training involve connecting elec-

trodes carefully to your body to get

the best possible electrical contact.

This is necessary for measuring weak
electrophysiological signals. But it

can be dangerous too.

Many biofeedback instruments
are battery powered. This is a simple
way to minimize electrical shock
hazard from the power line. Even a
battery powered instrument can de-
liver a nasty shock if it is poorly

designed. It is important to look at

your circuit design and be sure that

the current which can flow through
the body is limited to a few micro-
amps, even if part of the instrument
fails.

Most computers are power line

operated. It is not safe to directly

connect your body to a power line

operated instrument. Fatal electrical

shock could result under some failure

conditions. Several people die each
year in hospitals from such electrical

shocks. The solution to this problem
is optical isolation and battery

powered physiological data acquisi-

tion circuitry. An optical isolator con-

verts an electrical signal into a beam
of light whose brightness varies as

thaelectrical signal varies. This light

shines onto a phototransistor which
converts the optical signal back into

an electrical signal. In this manner,

physiological data can get to the

computer without hazard. Optical

isolation also minimizes another

troublesome problem: pick-up of

power line hum by sensitive EEG or

EMG amplifiers.

What to Train and How to Train It

Different people are quite different

in their expression of stress. I

respond to stress primarily with cold

hands while you might respond
mainly with tense muscles while your

hands remain warm. Because of these

individual differences, it helps to pay

attention to picking the right physio-

logical modality for yourtraining.

A major goal of educational

biofeedback training is increased

self-awareness and understanding.

This is another reason for beginning

your biofeedback training with a

period of introspection. In our culture

we rarely give ourselves time to sit

down, be quiet and learn what's

happening inside. Yet this is a crucial

first step in biofeedback learning.

Listen to your body for awhile, notice

how it responds in different situa-

tions. You'll find that your awareness
of internal events will grow stronger

as biofeedback training progresses.

Generally, it is a good idea to

begin your training with the modality

in which you show the most tension.

But, if you have instruments available

for other modalities, it is a good idea

to check these from time to time, or

better yet, program your computer to

record data from these modalities

while you train with the chosen one.

This will allow you to catch any
tendency for tension to shift from one
modality to another.

How to Relax?

Although you probably could
eventually learn good relaxation skills

simply by working with feedback
signals from your biofeedback sys-

tem (learning to increase physiologi-

cal relaxation by a trial and error

process), it is helpful to start out with

a toolkit of relaxation techniques.
Because of variations in people, you
may find one exercise most helpful

while I might find another to be best.

With biofeedback you will have a
chance to check out each one and
validate its usefulness for you. I

suggest that you try each exercise for

at least a week of daily practice before

you decide if it is effective for you.
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WHEN THE FUN AND GAMES ARE OVER you shouldn't
licrocomputer. With Outpost
Outpost 1 1 performs like a
your serious computing in a
op your own software using
re data from remote sensors;

have to surrender to the built-in limitations of youi
11, you won't. When it's time to get down to busine
soldier. It's a ruggedly-built unit which will do much
stand-alone mode. And so much more. Consider: de
available BASIC or STRUBAL+; collect, process and \

batch data to or from a host computer to cut time-sharing costs; or, communicate
with a remote host on-line in an interactive mode; add on communications and con-
trol modules; run a small automation control systei

integrate with a distributed processing system;
etc.; etc.; etc. All this and more at only $2,595,
suggested retail price. See Outpost 1

1

at a dealer listed or write us for the
name of a dealer near you.
c

[?3?fKg) Corporation,
4301 Poche Court West,
New Orleans, La. 70129

THE SERIOUS MICROCOMPUTER

Dealers: ATLANTA, GA, Magaro and Associates - 404-252-6609, Professional Indexing - 404-
572-41 77 • BEAVERTON, OR, DataTools International - 503-645-4604 • BEND, OR. Control Indus-

tries - 503-389-1969 • COOKEVILLE, TN, Cumberland Computers - 615-526-7651 • DADE CITY,

FL, Sabatelli Computer System Inc. - 904-567-7777 • DALLAS, TX, Eclectic Corp. - 21 4-358-1 307
• DES MOINES, IA, H. Allen Hanna - 515-283-5130 • ELK GROVE VILLAGE, IL, Kramer DataPower
Inc - 312-894-0554 • GREENVILLE, SC. Plus Inc. - 803-242-9090 • HOUSTON, TX, Eclectic

Corp. - 713-228-7798 • IDAHO FALLS, ID, Great Plains Computer Co. - 208-529-3210 • LONG
BEACH, CA, CTI Data Systems Inc. - 213-426-7375 • MOBILE, AL, Railway Express - 205-661-8889
• NEW ORLEANS, LA.TANO Corp. - 504-254-3500 • NEWTON CENTRE, MA, Daner-Hayes Inc. -
617-969-4650 • PARKER. CO, Western Marketing Assoc. - 303-841-2788 • SALT LAKE CITY, UT,

Home Computer Store - 801-484-6502 • SAN JOSE, CA. PBC Associates - 408-377-7001 •

SEAFORD, DE, Robert Underwood - 302-629-8438 • SEATTLE. WA. Empire Electronics - 206-
244-5200 • WALTHAM. MA, Computer Mart Inc. - 617-899-4540 • WESTFORD, MA, Thorstensen
Labs -61 7-692-2051 • ONTARIO, CANADA, Combined Systems -416-549-2900 -GOUDHURST,
KENT, ENGLAND, Warren Woodfield Assoc. Ltd. -05-803-590 • DEALER INQUIRIES INVITED -
504-254-3500. TWX 810-591-5229
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Biofeedback, con't.

Biofeedback and Relaxation

The mind and body are inter-

woven. The stresses and tensions of

your memories and intentions will

create corresponding reactions in

your body. The stresses and tensions
built up in your body will in turn

influence your mind.
Still, the mind and the body

relaxes. Relax the body and the mind
becomes calm.

Unfortunately, you cannot relax

by an act of will. Willful desire and
active volition create tension.

Relaxation must be permitted.
You must learn to allow yourself to

untense. You cannot make yourself
relax. You can untense yourself by
learning to let yourself be. Such

Men are disturbed not by
things, but by the views
they take of them.

learning is gradual and the skills

involved are largely nonverbal. Mas-
tery of the necessary skills depends,
not upon rational understanding, but

upon regular practice. However, while

the skills associated with active effort

require energetic exercise, the skills

of relaxation require passive exercise.

You must practice, but you should
not try too hard. You must learn how
not to try at all.

One important goal of this training

is to learn to be able to relax quickly,

anywhere and in any situation. This

skill we call the LITTLE RELAXA-
TION. It takes about a second to do it,

it's effortless - about as easy as
snapping your fingers, and it even-
tually becomes as automatic as
breathing. It is something that you do
whenever you decide to do it

.

It is important that you set aside
some time, on a regular schedule, for

deep relaxation every day. A session
in which you relax deeply for 10 or 20
minutes is what we'll call the BIG
RELAXATION.

Relaxing is a little like riding a
bicycle; although you may be able to

do it, it is difficult to describe how to

do it, using only words. That's one
reason why biofeedback instruments,
which measure body processes asso-
ciated with relaxation/tension, are

very helpful in learning this skill.

There are different ways of looking
at biofeedback instruments. One is to

for you to control. Another is to think

of the instrument as something
magical which will do the task for

you. These approaches will keep you
from getting all the possible benefits

of biofeedback training. The best

approach is for you to pay very close

attention to how you feel inside and to

what you are thinking at times when
the biofeedback instrument signals

relaxation or tensions. The focus of

your attention should be inward. It is

absolutely essential for you to prac-

tice the LITTLE RELAXATION and the

BIG RELAXATION in between ses-

sions with the biofeedback instru-

ments. You can use the biofeedback
sessions as a way of checking out and
validating your relaxation skills.

Here are a few things to think

about which will help you gain insight

into your own stress and relaxation

patterns. What situations are you
uptight in? How do you feel when you
get uptight? Do your hands get cold?
Do any muscles get tense? Which
ones? What are you thinking about
when you get uptight?

A LITTLE RELAXATION exercise...

Take a deep breath and hold it.

Raise your shoulders up high and
hold them. Clench your fists and
tense up all of the rest of your
muscles for a few seconds. Then let

go, letting your breath out, letting

your shoulders drop, go limp all over

and smile, saying to yourself: "What

It is never the event, but

rather our interpretation of

it, that causes our emo-
reaction.

V
think of the instrument as something

a silly thing to do to my body!" If you
are in a public place and can't do the
complete exercise, at least use the
breath.

Some BIG RELAXATION exercises...

1) Imagine that your mind is a lake

or a pond and that thoughts and
feelings passing through your mind
are like ripples and waves on that

lake. The mind cannot be stilled by
force. If you could reach out with your
hands to smooth away the waves and
ripples on the lake, you'd just make

more and more waves. But, if you let

go and do nothing, the ripples will

slowly die away, leaving a calm lake,

smooth like a mirror in which the

sensory impressions you receive will

be reflected without judgment, at-

tachment or analysis.

An exercise to help you do this is

to think the words: "the mind can-
not..." as you inhale, and think "be
stilled by force..." as you exhale. Pay
attention to your breathing and repeat

these phrases silently with every

breath. Without making any special

effort you will find that your breathing

becomes slower and your mind
calmer. This is an example of the use
of a mantra, a simple phrase chanted
over and over again to alter con-
sciousness.

2) Another simple mantra which
helps many people to relax deeply is

"let go." Think the word "let" as you
inhale and the word "go" as you
exhale. As you exhale, feel stresses

and tensions draining out of your
body along with your breath. It helps
if you breathe from your diaphragm,
down low, instead of breathing from
your chest...

3) Still another popular mantra is

"relax deeper." Imagine a pyramid or a
triangle. As you inhale, see the word
"relax" running from the bottom of

the triangle to the top. As you exhale,
see the word "deeper" running down
the side of the triangle to the bottom,
and feel your body grow heavier,

warmer and more relaxed as you slide

down from the peak of the triangle.
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THERE ARE SEVERALWAYS
TO BUYA SMALL COMPUTER.
HERE'S WHY BUYING FROM US

MAKES MORE SENSE.

We offer you more and
better choices. Sunshine
Computer Company sells the
best selection of small

computers available

including DECs 11/03 and
11/23, Cromemco's Z2-H and
System Three, the new
Tl 99/4, plus the best of
Apple North Star, and
Vector Graphic. From
personal systems with
floppy disks to full-

fledged business systems
with as much as 60
megabytes of on-line

storage. We can help you
find the right software,
too. We feature powerful,
field-proven packages for

general business
applications by companies
like Structured Systems
Group, Serendipity Systems,
and Professional Systems
Development, Inc. We also
offer packages for

specialized applications

like property management,
word processing, and data
base management.

Better support than the
little guys.When you buy a
system from us, that's just

the beginning. We stand
behind every system we
sell. Completely. Our
factory-authorized service

personnel can handle any
hardware woes. Our expert
programming staff can help
you develop new applications
or modify one of our proven
off-the-shelf software
packages to fit your special

needs. Try getting that

kind of support from your
local computer store.

Better prices and delivery
than almost anyone. Price a
system from one of the
other big computer
companies. Find out how
long their lead time is.

Then talk to us. We can
sell for less because we
buy in volume and pass the
savings on to you. And,
since we have most models
already in stock,

delivery is prompt.

We're nearby. We're
freeway- close to all of
Southern California,

located midway between
LA. and Orange County, just

off the San Diego Freeway.
Come in and look at our
demo systems. They're
up and running in their

optimum configurations so
you can see exactly
what you're getting. If you
are out of the Southern
California area, try our
mail order service. Many of
our customers have found
it more convenient than
going to their local

computer store. For more
information, call

(213) 327-2118.

SUNSHINE COMPUTERCOMPANY
The Sensible Alternative.
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4) Guided imagery can be very ef-

fective for relaxation. One image
some folks work with involves im-

agining that your body is filled with a
warm fluid, the way that a balloon is

filled with air. Now imagine that a
valve has been opened and the fluid

slowly drains out, taking all of your
tensions and stresses with it, leaving

you limp as a rag doll and very deeply
relaxed.

5) Autogenic phrases are another
form of guided imagery which can be
used in much the same way as a
mantra. These phrases invite you to

picture various relaxing images and
are especially effective in hand-
warming or other skin temperature
training. Repeat... each... phrase...

quietly... to... yourself... very...

slowly.

I feel quite quiet.

I am beginning to feel quite

relaxed.

My feet feel heavy and relaxed.

My ankles, my knees and my hips

feel heavy, relaxed and com-
fortable.

My solar plexus, and the whole
central portion of my body, feel

relaxed and quiet.

My hands, my arms and my
shoulders feel heavy, relaxed

and comfortable.
My neck, my jaws and my fore-

head feel relaxed. They feel

comfortable and smooth.
My whole body feels quiet,

heavy, comfortable and re-

laxed.

.... i 6pG3I ....

I am quite relaxed.

My arms and hands are heavy and
warm.

I feel quite quiet.

My body is relaxed and my hands
are warm, relaxed and warm.

My hands are warm

.

Warmth is flowing into my
hands, they are warm, warm. .

.

I can feel the warmth flowing

down my arms into my hands.

repeat

—

My whole body feels quiet, com-
fortable and relaxed.

My mind is quiet.

I withdraw my thoughts from the

surroundings and I feel serene

and still.

My thoughts are turned inward

and I am at ease.

Deep within my mind I can vis-

ualize and experience myself

as relaxed, comfortable and
still.

I am alert, but in an easy, quiet,

inward-turned way.
My mind is calm and quiet.

I feel an inward quietness.

.... repeat ....

The relaxation and reverie are now
concluded and the whole body is

reactivated with a deep breath, and
the following phrases:

I feel life and energy flowing

through my legs, hips, solar plexus,

chest, arms, hands, neck and head...

energy that makes me feel light and
alive.

Stretch.

5) Imagine yourself in a very safe

and pleasant place, perhaps on the

beach, lying on the warm sand,

listening to the gentle pounding of

the surf, and feeling the warm sun on
your body. Let the image become very

real, until you can smell the suntan oil

and feel the sand between your toes.

If you like, imagine yourself running

along beside the water, running and
running until you are so tired that you
can't run any longer. You flop down in

the warm sand to lie there limp and
warm and relaxed, feeling very good.

6) Another good form of guided
imagery for relaxation is visualization

of the body process you'd like to

experience. If you want a muscle to

relax, visualize it as limp and resting.

If you want to warm your hands,
visualize the veins and arteries relax-

ing and allowing more warm blood to

flow, feel your arms become heavy
and limp and imagine the blood
draining down into your hands (you

may sit so that your arms and hands
dangle down). Feel your pulsebeat in

the tips of your fingers.

This same creative imagination
may be used in other areas of your

life. Start thinking and visualizing

positively about the things you'd like

to do or the things you'd like to have

happen. Develop the habit of thinking

about, expecting, talking about and
visualizing the things you desire, and
not the things you fear.

7) Progressive relaxation exer-

cises are a bit more active and are

especially good if you are doing EMG
training. The idea behind these exer-

cises is to learn how to relax your

muscles by learning to sense the dif-

The greatest discovery of

my generation is that

human beings by changing

the inner attitudes of their

minds can change the

outer aspects of their lives.

It is too bad that more
people will not accept this

tremendous discovery and

begin living it.

ferences between relaxation and
tension.

Start out by lying down in a com-
fortable place. Relax. Pause. Now
slowly begin tensing the muscles in

your toes. Tighter.. .tighter.. .feel the

tension and hold it. ..hold it. Now
relax and let it go, completely. Notice

how your toes feel when they are limp

and relaxed. Pause. Now tense up
your toes again. Tighter. Hold it and
notice how the tension feels. Okay,
relax completely. Let go. Notice how
this feels, limp and warm and relaxed.

Now tense all the muscles in your

feet, not just the toes. Tighter. Hold
the tension and feel it, notice it.

Pause. Then let go and relax. Notice

how this feels.

Continue this exercise slowly

from toes to head. Work with all the

muscles in your body. You'll probably

find that relaxing the muscles in your
facial region makes it very easy to cut

down on internal dialogue (self-talk).

Eventually, after about 20 minutes,
you'll come to the stage where you
tighten up every muscle in your body
and then let go. Just relax and float

along for a while before you return to

your normal activities. Enjoy the deep
relaxation that comes from complet-
ing this exercise.

NOTE: Be gentle in tightening

your jaw muscles — don't damage
your teeth!
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MICROSOFTCONSUMERPRODUCTS
CONTINUING THE

MICROSOFTTRADITION
Microsoft set the standard in microcomputer system software. We know more
about the structure and capabilities of today's microcomputers than anyone else.

And now we're using that power in a whole new way!
Announcing Microsoft Consumer Products. Dis-

tinctive software packages backed by the Microsoft
name. Each is created by a top-notch programmer
and comes to you fully documented, at a cost you
can afford.

Microsoft Editor/Assembler-Plus. Now get every
feature of Radio Shack's Editor/Assembler andT-Bug
all in one package. PLUS—many xx

big computer"
features to simplify your programming, editing and
debugging. All in a low cost cassette package.
Don't waste time creating both source and object
tapes—Assembler-Plus assembles directly into mem-
ory. Supports macros and conditional assembly, too.

Editor-Plus simplifies editing with extra commands
like Substitute, Move, Copy and Extend. And
Z-BugT the most powerful debugger ever available
for the TRS-80, has single step execution, direct

execution in calculator mode and symbolic refer-

ences. And, you can use up to 8 breakpoints at a
time, with no need to remove a breakpoint before
proceeding. For the 16K, Level II, cassette TRS-80.

Priced at $29.95.

Microsoft Adventure. Only Microsoft offers Adven-
ture complete, as originally written for the DEC
PDP-10, now implemented on personal computers.
The ultimate fantasy/logic game, Adventure allows
you to explore the depths of the "Colossal Cave','

collecting treasures and magic, solving puzzles,

avoiding hazards and adversaries—including the
dreaded killer dwarves. Don't be fooled by imita-

tion or incomplete versions. Only Microsoft has it all.

Adventure fills an entire disk with everything you
need for your exploration. Written by Gordon Letwin,

of SOFTWIN, Associates. Adventure for the TRS-80 re-

quires a single-disk, 32K system. For the Apple II,*

# a
single-disk, 32K system with either the standard disk

or language card system. For just $29.95.

MicrosoftTyping Tutor. There's no easier way to mas-
ter your keyboard! Faster and more efficient than
any other teaching method, Typing Tutor helps you if

you're starting from scratch or simply building
speed. The secret lies in Typing Tutor's exclusive TRM '"

or "Time Response Monitoring" software. TRM moni-
tors your keyboard 20 times per second so the com-
puter can evaluate your skill. Your speed. Your errors.

Your weakest keys. Typing Tutor tells you where you
stand then automatically adjusts itself to help you
improve. Written by Dick Ainsworth and Al Baker of
the Image Producers, Inc. For the Apple II with 16K
and Apple BASIC or the TRS-80 with 16K and Level II

BASIC. Priced at $14.95.

Microsoft Level III BASIC. Upgrade your Level II

TRS-80 and increase your programming efficiency
without additional hardware. Microsoft Level III

loads from cassette tape on top of the Level II ROM.
It gives you every feature of Disk BASIC except disk

file commands. But that's not all—Level Ill's high-
speed graphics turn your TRS-80* into a virtual elec-
tronic drawing board. And there's program renum-
bering, long error messages, quick shift-key entries,

time-limit INPUT statements and many more fea-
tures. System requirements: Level II BASIC and 16K.

Occupies 5.2K RAM. Priced at $49.95.

Where To Buy. Microsoft Consumer Products are
sold by computer retailers nationwide. If your local
computer store doesn't have them, call us. Phone
(206) 454-1315. Or write Microsoft Consumer Products,
10800 Northeast Eighth, Suite 819, Bellevue,WA 98004.

*TRS-80 is a trademark of Radio Shack Corp. * 'Apple II is a trade-
mark of Apple Computer, Inc.," Editor Assembler-Plus and Z-Bug
are trademarks of Microsoft. TRM _is a trademark of The Image
Producers, Inc.
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Colorado's

Computing Cowboy

Jacquelyn Peake

It was the day before El Paso's big

rodeo and champion cowboys from all

over the country were hoping they'd be
one of the lucky ones who draw a

bronc or bull with enough spirit to

show off their talents. During the short

six hours that entries were being
accepted that day, they called in -

dozens of them, hundreds of them.
Seven hundred to be exact. They were
all trying to get their names in the pot.

The result was inevitable. El Paso's

beleaguered telephone lines jammed
and the entire system broke down. No
bells tolled in El Paso that day!

This was a common problem with

the rodeo business before 1976 when a
computer-based organization called

PROCOM stepped in and began
making life a little easier for the
modern rodeo cowboy. PROCOM is a

non-profit group of seasoned rodeo

They were all trying to

get their names in the
pot. The result was in-

evitable. El Paso's be-
leaguered telephone
lines jammed and the

entire system broke
down.

cowboys headed up by a soft-spoken
young bull rider named Jerome Robin-
son. With offices in his hometown of

Fort Collins, Colorado, Robinson
corralled three IBM small business
computers into an operation which has
brought some welcome organization
to the United States' colorful and free-

wheeling rodeo business.
Ever since the advent of the

telephone, rodeo officials have used it

to receive entries and to award places
on their programs. Traditionally, they
would set up temporary phones, as in

El Paso, the day before a rodeo and
hopeful contestants had to call in their

requests for a place. If the cowboy
could get through he'd tell the operator
which event he wanted to enter, give
his qualifications, and hang up. Later

Jacquelyn Peake, 201 South Grant, Fort Collins,
CO 80521.

Jerome Robinson rides herd on a bank of IBM
Small Business Computers at PROCOM, the

organization that's brought the rodeo business

into the 20th century.

on in the day he'd call back, again if he
could get through, and find out if his

entry had been accepted. It wasn't at all

unusual for a cowboy to spend up to

eight hours, placing call after call, and
sometimes never get through. Then, if

he did manage to connect, he'd have to

start scrambling for a bus or plane
ticket to Dallas or Boise or Albuquer-
que or wherever the rodeo was being
held.

The system was not only chaotic, it

was highly frustrating to the cowboy
who just wanted to get on with his

business. He never knew until the day
before a rodeo whether or not he was
entered, so he couldn't plan a schedule
in advance to include rodeos on
successive days in towns along a

reasonably direct route. He'd often find

It wasn't at all unusual
for a cowboy to spend up
to eight hours, placing
call after call, and some-
times never get through.

himself dog-legging across the coun-
try, crossing his own trail a dozen times
a summer in an expensive and some-
times futile attempt to make a living at

his trade.
All a rodeo cowboy has to do now,

though, to keep up with his profession,
is to read the Professional Rodeo
Cowboys of America trade paper, the

Rodeo Sports News. It tells him where
rodeos are being held, what the prize

money is, the entry fee, and when
entries will be accepted.

Then, for a set fee of $3.50 per

rodeo, he can call into PROCOM head-
quarters, toll free. He tells one of the 22

operators on duty there which rodeo
he wants to enter and which event. The
operator records the request and tells

him when to call back for a confirma-

tion of his entry.

The cowboy's request, along with

all others for the same event in that

rodeo, is fed into the computer and, if

he's eligible (that is, is accredited by
the PRCA and has paid his annual

dues), he's matched for the event he

wanted with a suitable animal.

Once all entries are in, the rodeo
committee is given a printout of each
event with the names of the performers

and the animals they've drawn. The
committee then knows exactly how
many animals will be needed and can
start making plans to have them
trucked in.

At the predetermined time, the

cowboy will call back and is told which
event he's drawn, and if it's a riding

event, the name of the animal he'll

compete on.

The system is fast and honest.

There have been frequent, and often

justified, complaints in the past about
some officials bending the rules once
in a while to let a local favorite

compete, even though his entry was
late or he wasn't really qualified. The
impartial computer, though, plays no
favorites, and a performer is awarded
an animal strictly on his merits.

Computerizing rodeo entries has

also eased much of the strain on a

cowboy's wallet. According to Robin-
son, before PROCOM came alorxq a
rodeo cowboy could easily spend
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$1000 a year on long distance phone
calls alone trying to register for 100
rodeos a season. "He's spending a lot

less money now trying to make a
living," says Robinson, "and is making
more money in the bargain because he
can hit more rodeos in less time. The
majority of rodeos now close their
entries about five days ahead of the
show, and the bigger ones, like

Frontier Days in Cheyenne, Wyoming,
have all their entries in two or three
weeks early. Makes it a lot simpler to fill

out a schedule."

The impartial computer
plays no favorites,
though, and a performer
is awarded an animal
strictly on his merits.

After some initial static from a few
of the more independent, and tradi-

tion-minded cowboys, PROCOM's
computer operations have proved to

be a boon to the industry. "Lots of the
fellows didn't think this registering by
computer would ever work," says
Robinson. "And, a few of the older
ones still think it's a new-fangled
gimmick that will go away some day if

they just pretend it's not there. But, I'd

say at least 95% of them are sold on
PROCOM now."

As for the rodeo officials? "They
love it," Robinson grins. "It takes all the

Jerome Robinson keeps track of hundreds of

rodeos, small and big, at PROCOM, and makes life

a lot easier for the country's professional rodeo
cowboys.

obligation of registering entrants off

them and has cut their pre-show work
in half, at least. And it's saving them
money, too. Before, if more cowboys
wanted to get in on a rodeo than they
had figured on the officials had to rush
out and truck in more stock at the last

DECEMBER 1979

minute. And if not enough contestants
actually showed up, they had to send
some of the animals back. Those
expenses can get pretty heavy. Now
they know exactly, at least five days in

advance, how many contestants they'll

have. Makes rodeoing a whole lot more
efficient."

Lots of the fellows didn't

think this registering by
computer would ever
work,

PROCOM will move from Fort

Collins to Colorado Springs this winter
to join the PRCA office that has
recently relocated there from Denver.
Robinson, who says he'll never give up
riding bulls, says of the move, "We'll

have more room there and be able to

communicate with one another a lot

better when we're in the same area.

And, we'll be right near the new Rodeo
Hall of Champions that's being built in

Colorado Springs."

A few of the older ones
still think it's a new-
fangled gimmick that will

go away some day if they
just pretend it's not there.

Rodeo has spawned in the dusty
corrals of the old West and nurtured by
generations of independent, hard
riding, sunburned and saddle-sore
cowpokes. It will always be the ulti-

mate symbol of lusty American man-
hood. That will never change. But,
now, thanks to some innovative cow-
boys from Colorado, and a bank of

20th century computers, the rodeo
circuit has finally moved into the age of

the integrated circuit.

r
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uThe computer seems to have sprung
aleak!"

©Creative Computing
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OSI OSI
SOFTWARE

FOR
OHIO SCIENTIFIC

30 programs on tape, well documented, and available for

C1 (Superboard) & C2 All Run in 4K and all except CHESS
are in BASIC Our new $1 00 catalog has a free game
listing, programming hints, and Pokes OSI forgot to

mention

* CHESS FOR OSI $19.95
(not in BASIC - specify system)

* SUPERUTILITY $12.95
has renumberer (also handles branch
statements), variable table maker, and
search routine.

* TEN TANK BLITZ $9.95
two players control 10 tanks in this video
board game for War gamers. Real time
action and complex strategy.

* JOYSTICK PACKAGE $19.95
4 programs - TANK, FIGHTER PILOT,
KILLERBOT, & BARRIERBALL and free

instructions for $10.00 joystick conver-
sion.

* STARFIGHTER $5.95

a real time space war game featuring a
display with working instruments.

AARDVARK TECHNICAL SERVICES
1690 Bolton
Walled Lake, Michigan 48088
(313) 624-6316

-
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Robot Rabbit T-Shirt

Roll down the block with this little

black monster (on a bright orange T-shirt)
on your chest and you can intimidate
every carrot, radish or cuke in your way.
Watch your enem ies scurry for cover when
they see this cute Ml' bionic bunny aiming
to nip their toes. Specify size: adult, S,M,
L.XL. Only $5 postpaid ($6 foreign) to

:

Creative Computing T-Shirts,

P.O. Box789-M,
Morristown, NJ 07960
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Today We Control The House,
Tomorrow . .

.

Part 2: Interfacing and Software

Mark Garetz

This continuation of last month's
article on controlling home appli-

ances and lights with a personal
system describes interfacing to

S-100, TRS-80, Apple, Sorcer and
PET computers. A BASIC control

program is also presented along

with an improved interface circuit.

Last month we discussed how to

interface your computer to the Sears/
BSR home Control System. The
interface used some simple circuitry

and your computer's latched parallel

output port. This month's article will

describe an expanded interface for

the S-100 Bus, which includes a real

time clock, and some software to go
with it. We will also show you how to

modify the S-100 interfaces for use
with the TRS-80 and discuss Apple,

Sorcerer and PET interfacing.

We will assume you have last

month's article handy, and have
already read it. Let's begin by looking

at the features of this month's
expanded interface. The complete
schematic is shown in Figure 1. If

you compare the schematic to the

S-100 parallel port of last month, you
will notice that the address decoding
circuitry has been expanded (so we
could add more ports) and there's a
lot more circuitry.

First, a brief explanation of what
the new interface does. We have
added a second latched parallel

output port and an input port. Then
there's a clock chip which is inter-

faced to the second parallel port.

Finally, there are two optoisolators
hooked up to the first parallel port

which are used to change the house
code in the command console.

The features we have added
enable the computer to read the time

Mark Garetz, Micronics, 1429 Maple St., San

Mateo, CA 94402.

The four units which comprise the

system*

of day and also set it, and the

computer can now effectively change
the house code switch on the

command console giving us direct

control of 64 devices instead of 16.

Circuit Theory of Operation

Now we will attempt to explain

how it all works. Let's start with the

address decoding circuitry. Address
bits A2 through A7 are connected to

half the inputs to IC's 1 and 2. Note
that last month A1 and A0 were
included, but now they have been
disconnected. The other set of inputs

There are two optoiso-
lators hooked up to the
first parallel port which
are used to change the
house code in the
command console-

to IC's 1 and 2 are connected to

pull-up resistors and then to a six

position DIP switch. The outputs of

IC's 1 and 2 are open collector and
are connected together with a pull-up

resistor. When the address on A7-A2
is equal to the setting of the DIP
switch (a closed switch = a high bit

match) the output of the nework of

IC's 1 and 2 will go high.

Meanwhile A0 and A1 are con-

nected to the select inputs of IC 4, a

74LS139 dual two-line-to-four-line

decoder. Only one half of IC 4 is

used. The outputs of IC's 1 and 2 are

inverted by a section of IC 3 and
connected to the enable input of IC 4.

This allows A0 and A1 to drive one of

the outputs of IC 4 low. The net

result is that we have decoded a

group of four addresses starting at

the DIP switch address. We only use

two of the four, but you have the

capability to expand the system
later.

We only use two of the

four, but you have the

capability to expand
the system later.

Output of IC 4 is inverted by a

section of IC 3 and applied to one
input of a section of IC 5. The other

two inputs to that section of IC 5 are

connected to SOUT and the inversion

of PWR from the S-100 Bus.

The resulting function is to clock

the latches in IC 6 when an output to

the selected port number occurs. The
inputs to the latches are connected

to the Data Out Bus which results in

the data being latched into IC 6 at the

appropriate time. The data is then

stable on the outputs of IC 6. Th\s \s

one complete parallel output port. IC

7 is wired in an almost identical

fashion except that Output 1 from IC

4 is used instead of Output 0.

There are two unused outputs

which you may use in a similar

fashion for any other project you
desire. There is also another identi-

cal section in IC 4 that is unused.
The lower 6 data outputs from IC 6

are connected to the 4051 's just as in

64 CREATIVE COMPUTING
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last month's article (not shown on
the schematic - see last month). The
other two outputs, which were
unused last month are connected to

the inputs of two optoisolators.
The outputs of these optoisola-

tors are connected to three pins of

the microprocessor IC in the Com-
mand Console which are labeled in

the schematic. Follow the same
procedure for doing this as described
last month. For purposes of brevity

we will not repeat the procedure
here. Just make sure you connect the
wires to the proper pins.

The purpose of the optoisolators
is to select different house codes on
the Command Console without hav-
ing to physically turn the House
Code Selector switch. THIS NEXT
SECTION IS IMPORTANT! If you
implement this portion of the circui-

try, make sure that the House Code
Selector Switch on the Command
Console is set to house code "J."

Otherwise the switch will override

the computer which means the
circuit won't work (and damage
might result!).

Make sure that the
House Code Selector
Switch on the Com-
mand Console is set to
house code "J."

This setup allows you to switch
between 4 different house codes;
B,H,J and P. This allows 64 different

devices, which should be plenty for

everybody.
The bit patterns that select the

house codes are:

HOUSE CODE
BIT 7 BIT 6 SELECTED

P
1 B

1 H
1 1 J

By the way, the optoisolators are
necessary because of the hot ground
in the Command Console (see last

month for a discussion of this).

That only leaves the clock
circuitry. The clock consists mainly
of an MM5318 "TV" Clock Chip made
by National. I chose this chip
because it has BCD digit outputs and
three digit select inputs. By placing a
digit code on the digit select lines,

the corresponding digit value is

presented to the digit outputs. The
computer can thus tell the clock chip
which digit of the time display it

wants to read and then read it. Now
the computer can tell the time!

The clock chip, however, runs on
+ 12 volts so it makes interfacing a
bit of a problem, but not too bad.

Interfacing

Let's start from the beginning.

The clock chip needs a 60 cycle input

which it would get from the AC Mne
in a normal clock environment, which
this isn't. I don't approve of running
an AC line signal to an S-100 board
so I decided an on-board 60 cycle

source would be the best alternative.

The best way to do this is with a
crystal oscillator divided down to 60
Hz.

National makes a chip specifical-

ly designed to perform this function -

the MM5369. It uses a readily

available and cheap crystal - 3.579
Mhz. That's the color burst frequency
for those that don't know and there's

one in every color TV set. You can
probably even get your local TV
repair shop to sell you one from a
junked set for about 5Q cents or less.

Anyway, that and an MM5369, a
resistor and two caps gets you 60 Hz.
The variable capacitor is used to fine

tune the clock frequency.
The output of the MM5369 (IC 9)

is connected to the 60 Hz input of the
MM5318 (IC 10). Since both these
chips run on +12 volts there is no
interfacing problem here.

Basically there are six inputs to

IC 10 that need to be interfaced to the
computer. They are the three digit

select inputs, the fast and slow set

inputs and the hold input. The last

three inputs are used to set the time.

The problem is that IC 10 expects a
high logic level to be up around 12

volts and a normal TTL high output is

only around 3.4 volts, which isn't

high enough. However, an open
collector output can be pulled up that

high and that's just the function of IC

8. IC 8 is a 7407, a hex buffer with

high voltage open collector outputs.
The inputs to IC 8 come from the

outputs of IC 7, our second parallel

output port. And, of course, the
outputs of IC 8 are connected to the
appropriate inputs of IC 10, with
pull-up resistors to +12 volts. This
solves the input interfacing problem.

There are only four outputs that

we need to read with the computer
and these are the BCD digit outputs.
It just so happens that the BCD digit

outputs will directly drive low power
TTL when the MM5318 is run on +12
volts. Therefore, the outputs are

connected to the inputs of four

sections of IC 11, a 74LS368. Note
that this IC must be LS! The
remaining two sections of IC 11 and
two sections of IC 12 have their

inputs tied to +5 volts. The 74LS368
is an inverting tri-state bus driver, so
jt also provides the function of

inverting the logic of the BCD
outputs, which are negative true.

The tri-state control lines for IC's

11 and 12 come from a section of IC

5. One of the inputs to that section of

IC 5 is the 1 output of IC 4. The other

two inputs are tied to PDBIN and
SINP from the S-100 Bus. Thus, the

output from IC 5 goes low when the

computer reads the port selected by
the switch. This is the same port

number as the second parallel output
so that all clock functions use the
same port number.

The ribbon cable wired to the cordless

controller.

The upper four bits could have
been left unconnected, but then the

software would have to mask them
(set them to zero) to read the number
cleanly. Now the hardware does this

automatically. lnBASIC,anA = INPUT
(PORT NUMBER) statement would
return a numeric value for A that is

exactly equal to the actual digit

value.

Here is how the computer would
read the time: First it sends the digit

code out to the parallel port, making
sure to leave the time setting bits

high. Then a read of the input port

returns the value of that digit. The
process is then repeated for all the

digits.

For the computer to set the time,

you would first have to tell it what
time you desire. It would then set the

For the computer to

set the time, you would
first have to tell it what
time you desire,

fast set bit low and start rapidly

reading the hours digits until they are

equal to the desired time. Then the

process is repeated for the minutes
digits by setting the slow set input

low. The hours digits then need to be
checked for overflow (incrementing

the minutes digits past the hour will

advance the hours by one). The
complete time setting routine (writ-

ten in BASIC) is presented later.
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MOUNTAIN HARDWARE.
TM

v^-Nvtf

V4^
PUT YOUR S-100 BUS
COMPUTER ON THE
CLOCK.
Read time and program
time dependent functions

for virtually any interval

from 100^S; daily, weekly,

monthly. . .for 100,000 days.

That's 273 years!

REALTIME INTERRUPTS.
Vectored or restart type. Pre-

program events to take

place at a given time. .

.

without derailing on-going

functions of the computer.

Time events. Call up appoint-

ment lists daily. Pre-program
for monthly statement call-up.

Time and log computer use. Time
and date transaction print-outs.

STANDARD SOFTWARE.
The 100,000 Day Clock is adapted to

most BASIC'S. Calendar and clock soft-

ware is included in the 100,000 Day Clock

Manual.

SIMPLE TO INTERFACE.
Fifteen I/O ports for the time. One I/O port for

interrupts. And, you can assign the ports to any 16

ports on your 8080 or Z-80 computer through

DIP switches.

BATTERY BACKUP.
On-board battery backup and low power consump-

tion of the 100,000 Day Clock
mean that your clock will stay

up for days... even if the

power goes down.

FEATURES.
• Utilizes 16 ports of

your 8080 or Z-80
•»** based system

• Read any inter-

val from 100/xSto

100,000 days
• Time in 100/xS incre-

ments for up to 100,000

days
• Crystal controlled accu-

racy of ±.001%
• On-board battery backup

• Vectored interrupt or restart

interrupt capability at the

change of any digit

• Digit transition informa-

tion insures valid inter-

pretation of time

AT YOUR DEALER. NOW.
Your computer dealer can show you

how a $259 investment can vastly expand

the utility of your microcomputer. Drop in for

a demonstration. Or, return the coupon below
for complete details.

A COMPLETE LINE.

Mountain Hardware also offers a complete line of

peripheral products for many fine computers.
^w mm mm mm mm mmm mm mm «m mm mm> mm mm mm mm mmm —— mm mm—— mm mm mm mm mm mm» mmi m

Mountain Hardware, Inc.
LEADERSHIP IN COMPUTER PERIPHERALS
300 Harvey West Blvd., Santa Cruz, CA 95060
(408) 429-8600

100,000 days? Send me all the details.

. I've got a .computer. Send me information.

Name

Address

State Zip

Phone
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The clock chip is set to operate in

the 24 Hour mode so the program
doesn't have to keep track of AM or

PM, it's built into the time value

(there is no AM/PM indicator on the

clock). This is accomplished by
leaving pin 13 of IC 10 unconnected
(there's an internal pull-up). If you
desire the 12 hour mode, simply
ground this pin.

This completes the discussion of

how the expanded interface circuitry

operates. Now on to the software.

The Software

First let me explain what this

program's function is. It's basically
an intelligent timer that contains a
series of commands to be sent to the
home controller modules at various
times. The commands are stored in

the program as "DATA" statements.
The commands are: ON, OFF, AOF
(which correspond to the house
codes) and finally END. Note that the
BRIGHT and DIM commands are not
supported.

The program is written in North
Star BASIC, although I purposely
didn't use any of it's "fancy" features

so it would be easily translatable into

other BASIC dialects (more on this

later). It's written semi-modular with

most of the repetitive functions

being handled by subroutines.

The program assumes that you
have the interface we have been
talking about and that the ports are at

4 and 5 (the lowest switch position

"on" and all the others "off"). This

means that the command port is 4

and the clock port is 5. If for some
reason you need the ports some-
where else, you will have to modify
the IN and OUT statements accord-

ingly.

Let's begin by examining the

format of the DATA statements.
These statements contain the infor-

mation that tell the main timing

program when to do something and
what to do. The data area is from line

500 to line 1999 but you could shift

the subroutines down if you need
more space.

Referring to line 500, note that all

the data values are enclosed in

quotes. This is very important be-

cause the program treats all these
values as strings. The first value is

"1730." This is the time at which we
wish something to happen. Note that

this is 24 hour time (1730 = 5:30
pm). 24 hour time is defined as
follows:

0000 is 12 midnight, 0001 is 1

minute after midnight or 12:01 am.
0200 is 2:00 am or 2 in the morning.

1200 is 12 noon or 12:00 pm. The rule

here is that any AM time is less than

1200. 1:00 pm is 1300 in 24 hour

format and 8:00 pm is 2000. To figure

the PM time values in 24 hour format

from the 12 hour PM format just add

12 hours (1200) to it. Therefore, 3:30

pm is 330 + 1200 = 1530 and 9:15 pm
is 915 + 1200 = 2115. Simple. Just

remember that 12 midnight is 0000

not 2400 - 2400 doesn't exist. Also be

sure to add leading ZEROES TO AM
times. For purposes of this program
all time values must be 4 digits. In

summary, AM times are left alone

but leading zeroes are added and PM
times get 1200 added to them. Now
back to the program.

Commands may be ex-

tended to as many
lines as you want.

The time value is followed by the

house code letter, B, H, J or P. This

tells the program which group of

devices the following commands
apply to. The house code must
immediately follow the time value

and must not be ommitted.

1 REM TIMER PROGRAM 2010 C = C*H
2 REM WRITTEN BY MARK GARETZ 2020 OUT 4,C
50 OUT 4*255 2030 FOR N=l TO D \ NEXT
100 GOSUB 5C00\ REM SET TIME 2340 C=63+H
110 GOSUB 4000 \ REM REhD TIM E <TIME=T) 2045 OUT 4,C
120 READ Ci 2050 FOR N=l TO J \ NEXT :•

125 IF LEN(C*><4 THEN 120 2060 RETURN
130 IF VALCCiXsT THEN 120 3000 REM SUctROUTlNc TO READ HOUSE COi^E
140 GOSUB 4000 3005 REi-iU H*
145 IT 3010 IF iU="B" THEN H=64
1 50 IF VAL(Ci)<>T THEN 140 3020 IF H*="H" THEN H=128
155 GOSUB 3C00 \ REM SET H0US E CODE 3030 IF Hi="J" THEN H=192
160 READ Zi> 3040 IF H*="p" THEN H =

165 IC4 3050 RETURN
1 70 IF LEN(C*)<4 THEN 190 4000 REM SUBROUTINE TO Hchj TIME
180 GOTO 142 4010 CUT 5,255 \ H2*INP<5)
190 IF C*="0N" THEN C=49 4220 OUT 5,2 54 \ H1=INP(5)
200 IF Ci="AL0" THEN C = 50 4 030 OUT 5,2 53 \ rl2«XNP<5)
2 10 IF C4="0FF" THEN C = 53 4040 OUT 5,249 \ M1=INP(5)
220 IF C*="hOF" THEN C=54 4050 T=(H2*1000)+(Hl*100>+( M2* 10)Ml
270 IF Ci="l" THEN C=24 4060 RETURN
280 IF Ci="2" THEN C=40 5000 REM SUBROUTINE TO SET TIMc
290 IF C*="3" THEN C=25 5005 INPUT "TIME? (HOURS, MINUTES )",m,u
300 IF Ci="4" THEN C = 4 1 5010 H2=INT(A/10)
3 10 IP C*="5" THEN C=26 5020 Hl=( <A/10)-H2>*10
320 IF C*="6" THEN C=42 5030 M2=INT(B/ 10)
330 IF CS="7" THEN C=27 5040 M1*C (B/10)-M2>*10
340 IF Ci» = "8" THEN C = 43 5050 OUT 5,238
3 50 IF Ci="9" THEN C=28 5060 H3=INP(5)
360 IF CS="10" THEN C=44 5070 IF H3<>HI THEN 50 60
370 IF C*="l 1" THEN C = 29 *% i r"» 5080 OUT 5,2 55 \ H4=INP<5>
380 IF Ci="12" THEN C = 45 Sample Program 5090 IF H4oH2 THEN 50 50
3 90 IF Ci="13" THEN C=30 5100 OUT 5,24 1

400 IF C*="14" THEN C=46 51 10 M3=INP(5)
4 12 IF C4«"15" THEN C = 31 5120 IF M3<>M1 THEN 5110
420 If G*="16" THEN C = 47 5130 OUT 5,253 \ M4=INP(5)
430 IF C*«"ENOM THEN 460 5140 IF M4<>M2 THEN 5100
44 GOSUB 200 \ REM SEND COMMAND 5 1 50 OUT 5,2 54 \ H5=INP(5)
4 50 GOTO 160 5160 IF H5<>H1 THEN 5050
4 60 REf
5 00 DA1
5 10 DAI
520 DA]

STORE \ GOTO 160

"OFF", "ON", "OFF"
"OFF", "ON", "OFF"

5 170
5180
5185
5190

OUT 5,223
GOSUB 4000
OUT 5,223
PRINT "TIME IS SET TO : ",T

530 DATA "END" 5200 INPUT "IS THAT OK? (Y OR N)", I*
2000 REM SUBROUTINE TO Scliu C MMAND 5210 IF Ii*"N" THEN 5000 ELSE RETURN
2005 Di= 500 READY
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Save $ on TRS-80 Products

s
^̂ :

TREMENDOUS
SAVINGS ON

TRS-80 SYSTEMS
Complete system includes:

TRS-80 Level II, w/our 48K RAM, Dual MPI
Disk Drives, and the APPARAT DOS+ soft-

ware ($2500 value), only $2049. Line printer

and desk options available.

SUPERDISK
TF-7D Micropolis Largest capacity

mini floppy, up to 1 95 Kbytes
on 77 tracks with 77TKDOS+

TDH-1

Send for FREE
Catalog

A Complete Family
Of Disk Drives
To Choose
From . • .

In Stock

Pertec FD200, 5 1/4", 40 track use both sides $379
Shugart SA400, 5V4", 35 tracks same as tandy $389
MPI 5W 40 track door lock and auto diskette $379
ejection

Pertec Dual Head mini-floppy 35 track same $499
capacity as 2 drives

PRINTERS

All disk drive systems come complete with power supply and
chassis

• Two drive cable= $25 • Four drive cable= $35

PRINTERS PRINTERS PRINTERS

LP779 Centronics 779 $1099
w/tractors

LP700 Centronics 700 $1 1 75
LP701 Centronics 701 $1 759
NEC Spinwriter $2499

CENTRONICS 703

Add-on Disk Drives
DOES NOT INCLUDE POWER SUPPLY OR CHASSIS

Pertec FD200 or MPI B-52

Shugart SA400 (unused)
Pertec Dual Head

$272.00
$282.00
$399.00

LP702 Centronics 702 $1899
LP703 Centronics $2540
LP1 Centronics P1 $ 399
Centronics cables $ 39

NEW PRODUCTS
• Small System RS232 Interface

• Expansion Interface w/32K
• AC Line Interference Eliminator
• AC Isolator (6 connectors)
• Telephone Interface
• Verbatum 5" soft sector Diskettes

$ 49.00
$499.00
$ 18.95
$ 45.95
$179.95
$ 3.39

IMPROVE TRS-80
PERFORMANCE WITH

NEWDOS+

Over 200 modifications,

corrections and enhance-
ments to TRS DOS.
Includes utilities. Available in

two versions:

35 Track version $99
40 Track version $110

Memory

All prices cash discounted.
Freight FOB/Factory

16KM 16KRAM Kit

Computer $74
Expansion Interface $78

Software
• Accounts Receivable
• Inventory Control

• Job Entry/Status

• General Ledger
• Game Diskette

• AJA Word Processor

$39
$39
$75
$79
$19
$75

an
/MICROCO/VIPOTER
TECHNOLOGY
INCORPORATED

2080 South Grand Ave.
Santa Ana, CA 92705

(714) 979-9923

VISA

master charge

6000 E. Evans Ave., Bldg. 2
Denver, CO 80222
(303) 758-7275

pparat, Inc.
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Then come any sequence of valid

commands. These are: ON, OFF,
ALO, AOF and the numbers 1

through 16. They can come in any
sequence and there may be any
number of them. They will be sent to

the home control system as if you
were punching those keys yourself.

Commands may be extended to as
many lines as you want. The program
will continue to send commands in

the order that they appear until the
program encounters another four

digit time value.

To review, the format of the DATA
statement is:

500 DATA "TIME VALUE","HOUSE
CODE", "COMMAND", "COMMAND",
etc. Don't forget the quotes. One last

rule is that the time values should
appear.from the earliest to the latest

if the commands are to be executed
properly. Also note that a house code
must appear immediately following

the time value and only there. House
codes are not valid commands.

If you look at line 530 you will see
that it contains the data value "END."
This should be the last DATA
statement and it tells the program to

start over at the beginning of the
DATA statements. Any DATA state-

ments after "END" will be ignored.

Be sure to include "END" or your
program will bomb at the end of the

first day. (It just now occurs to me
that END keeps the program from
ending!)

Values should appear
from the earliest to the
latest if the commands
are to be executed
properly,

Now that you understand the
format of the DATA statements, let's

examine the various subroutines.
The subroutine at line 5000 sets the
time. Line 5005 asks you for the time
you want to set the clock to
(remember 24 hour mode). Lines 5010
to 5040 break down these two values
into 4 - H2 = the highest hours digit,

H1 = the lowest hours digit, M2 =
the highest minutes digit and M1 =
the lowest minutes digit. This is

necessary because the computer can

only read one digit of the clock at a
time.

Line 5050 sets the fast set bit low
which starts the clock advancing at

the rate of one hour per second.
Lines 5060 and 5070 read the lowest
hours digit until it equals H1 . When a
match is found, line 5080 stops the

END keeps the pro-

gram from ending!
set mode and reads the highest

hours digit. If it is not equal to H2
then we go back and begin the whole
process over again. When line 5090
falls through (meaning the hours are

set correctly) then lines 5100 to 5140
repeat the same process but with

the slow set bit and the minutes
digits.

Line 5150 reads the lowest hours
digit again and 5160 checks to see if

it is still correct because if, when
setting the minutes, an overflow has
occurred (59 to 00 transition), then

the hours will be incremented by
one. If the value is wrong then we go
back to line 5050 and try again.

Line 5170 then sets the hold bit

low which stops the clock complete-
ly. Since the time setting process

may take more than a minute, the

time may be slow. Line 5180 calls a
routine that reads the time and line

5185 stops the clock again. Lines

5190 and 5200 print the actual time of

the clock and asks the user if that is

OK. If the answer is yes, the time is

set correctly and subroutine returns.

If not, we start all over again. Don't

worry, it only takes a few seconds to

advance the clock by one minute or

two.
Next we have the subroutine at

line 4000. This is the subroutine that

reads the time from the clock. Lines

4010 to 4040 output the proper digit

code and then read in the time digit.

Line 4050 sets T to a four digit value

that represents the time. A call to

this routine reads the clock and
returns the time in the variable T.

The subroutine at line 3000 reads
the house code data and checks to

see what it was. Depending on which
of the four it was, H is set to a value

corresponding to the 2 upper bits

that control the house code.
The subroutine at line 2000

actually sends the commands to the

home control system. If you remem-
ber from last month, we must wait a
bit after sending each command to

the system. Line 2005 sets D = to

the value you desire for the delay.

The actual value will depend upon
the speed of your system, but 500
should be a good starting point. C is

a value that is passed to this routine

which contains the bit pattern of the

70

command we wish to send. Line 2010

adds the house code bit pattern to

the command pattern so that they

may be sent properly. C is set by the

main program and H by the house

code subroutine. Line 2020 sends the

command to port 4 and 2030 inserts a

delay. Line 2040 sets C to the NULL
command (see last month) plus the

house code and line 2045 sends it.

Line 2050 inserts another delay after

which the subroutine returns.

Now for the main program. First

line 50 sends the NULL command to

the home control system. Then line

100 calls the time setting routine.

Next line 110 calls the time reading

routine which returns with T set to

the actual time.

Lines 120 through 130 search

through all the data statements

looking for the first time value

greater than the current time. This

sets the read pointer to the time

value which the computer should act

upon next. This value is read into C$.

Line 140 reads the time again and
line 145 prints it. The printing of the

time is useful only during debugging
and the initial use of the program to

indicate that something is happen-
ing. If you have a CRT you may wish

to leave in line 145 but, if you have a

printer, yards and yards of paper will

be used every minute. Line 150

checks to see if the actual time is

equal to the first time value yet. If it's

not, we go back to 140 and read the

time again. This continues until line

150 falls through.

It only takes a few
seconds to advance
the clock by one min-
ute or two.

Line 155 calls the house code
read routine which sets up H to the
value of the house code. Then line

160 reads the first command into C$.
Line 165 prints C$ and may be
ommitted as above. Lines 170 and
180 check to see if the length of C$
equal to the new time value.

Lines 190 through 420 compare
C$ to all the commands and set C
equal to the corresponding bit pat-

tern for that command. Line 430
checks for the END value. If C$ is

equal to END then we jump to line

460 which restores the read data
pointer back to the first DATA
statement and then back to 160 to

start the whole process over again.
If C$ is not equal to END then line

430 falls through and line 440 calls

the send command subroutine. Fi-

nally, line 450 sends us back to 160
which reads the next command or

time value.

CREATIVE COMPUTING



Control, con't. .

.

As mentioned before, lines 500
through 1999 are for the DATA
statements although more could be
added from line 5300 on. That
completes the description of the
software.

The printing of the
time is useful only
during debugging and
the initial use of the
program.

This is written in North Star

BASIC but it should translate to

other BASIC dialects, such as Micro-
soft, fairly easily. The backslashes
are colons in Microsoft BASIC and
the commas used as carriage return

inhibitors (e.g., in line 5190) should
become semi-colons. The exclama-
tion point is shorthand for PRINT in

North Star and should be changed to

a question mark or PRINT for

Microsoft.

interface, several clock boards are

commercially available for the S-100

Other Computers

Last month I promised to show
you some simple parallel ports for

some of the more popular compu-
ters. After doing some research I

discovered that the TRS-80 is the

only one without easy access to a

latched parallel port. The PET, SOL
and Sorcerer all have built-in latched

parallel ports. The Apple has several

parallel boards available for it. Two
that are suitable are the Model 7720A
Parallel Interface from

:

California Computer Systems
309 Laurelwood Rd. #18
Santa Clara, CA 95050

and the AIO from:
SSM
21 16 Walsh Ave.

Santa Clara, CA 95050
In addition, I have come across an

Apple clock board very similar in

design to the one presented here for

the S-100 Bus. It's the Appletime
from:

West Side Electronics

P.O. Box 636
Chatsworth, CA91311

A fancier and more expensive clock

board for the Apple is The Apple
Clock from :

Mountain Hardware
300 harvey West Blvd.

Santa Cruz, CA 95060
While we're on the subject of

clocks, if you're not interested in

wire wrapping the whole expanded
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Table 1

Schematic Shows Change to

S-100 Bus Pin TRS-80 Bus Pin

Name Pin # Name Pin #

A0 79 A0 25
A1 80 27
A2 81 A2 40
A3 31 A3 34
A4 30 A4 31

A5 29 A5 35
A6 82 A6 38
A7 83 A7 36

DO0 36 BD0 30
DOI 35 BD1 22
D02 88 BD2 32
D03 89 BD3 26
D04 38 BD4 18
D05 39 BD5 28
D06 40 BD6 24
D07 90 BD7 20

DiO 95 BD0 30
DM 94 BD1 22
DI2 41 BD2 32
DI3 42 BD3 26
DI4 91 BD4 18
DI5 92 BD5 28
DI6 93 BD6 24
DI7 43 BD7 20

PWR 77 OUT 12
SINP 46 Connect to + 5 volts

SOUT 45 Connect to + 5 volts

GND 50,100 GND 8,29 and 37

Bus. Mountain Hardware makes one
and so do several other companies.
The PET has a built-in clock as does
a TRS-80 when connected to the
expansion interface. Simply substi-
tute your own time set and read
routines for mine.

Either the simple parallel port

presented last month or the whole
thing this month may be adapted for

the TRS-80 by substituting the S-100
pins for the appropriate TRS-80 bus
pins shown in Table 1

.

The last change would be to

invert the IN line from the TRS-80
(pin 19) with an unused section of IC3
and then connected to where S-100
Bus pin PDBIN (pin 78) was connect-
ed.

The various voltages required to
power the circuitry will be up to you
to provide . This is also true of the
other computers except the Apple
which has the proper voltages avail-

able.

Well, there you have it. I hope you
have fun. Good luck.

The contents of this article are presented for

personal use only. Permission is granted by
the author to individuals to construct the

circuits in this article for their own personal
use. Any commercial use of the circuitry is

strictly forbidden without the author's prior

written permission.
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A Voyage of Discovery

Peter Payack

Most of Creative's reports, as well

as those of other magazines, on
conferences and trade shows are
pretty much the same - photos of

booths, new products and people with

accompanying descriptions. However,
we were getting a bit tired of this, and
we surmised that the same might be
true for you readers. So in September
we brought you the impressions of

CES and NCC from the perspective of

a female who was not jaded by years of

show-going.
For our report of the small com-

puter show in Boston (a very good
show - 20,000 plus attendance), I

wanted impressions from somebody
outside of the field. Impressions from
someone who doesn't "speak the
language," like an underground poet
(who used to live in the Carlsbad
Caverns and communicated with
bats), who has now turned "legit."

Those of you for whom this is not the

first issue of Creative have seen the
"Speculative Poetics" feature of Peter
Payack; it is he, the 116th incarnation

of King Tut's personal valet, TooT, who
brings you this astonishing report of

the Boston show. — DHA

A Voyage of Discovery

EXHIBITORS' FLOOR PLAN

When I entered the Hynes Audi-
torium to attend the Northeast Per-

sonal & Business Computer Show,
equipped only with vague notions,

high expectations, and an exhibitors'

map that I was handed at the door, I got
the feeling that I had crossed the
border into a strange and fascinating
adventureland.

After grabbing a hot pretzel from a
vendor, I ventured forward into terra

incognito, leaving familiar Boston
behind. I set off like an early explorer,

on a daring voyage of discovery, fixing

my determination and internal com-
pass on my intended destination: the

magical booth of Creative Computing,
renowned in both legend and lore!
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I felt an uneasiness in my stomach,
as I passed through the entrance which
was guarded by an official ticket-taker

on one side, and a burly policeman on
the other. I must confess, that no
ancient argonauts could have quivered

with more apprehension as they
passed through the Pillars of Hercules,

the end of their known world, than I did

at that moment!
I tried with all my strength to keep

my objective ruddered straight ahead,
only to have the great current of ticket-

holders carry me in such a course that I

was literally circumnavigating the
Show!

One can only imagine my utter

astonishment as I passed the numer-
ous aisles of exhibitors populated with

many strange, enchanting, and ter-

rifying species of beings, which I had
previously thought existed only in

Darwin's notebooks or mythological

zoos:

Fantastic cyclopian beasts,

having but one video terminal in

the middle of the forehead!

Coiled serpents of printouts,

ever ready to spring to the attack!

Monsterous thundering di-

nosaur-like hardware!
Cerberian multiheaded

units, strategically located near

the entrance to the cafeteria!

Star Wars-like robots roam-
ing about unhindered!

Many times I stopped and tried to

converse with the friendly and open-

Some of the evolutionary species

encountered

armed exhibitors who inhabited these

isles of merchandise. Always I found
them most eager to open trade negoti-

ations, only to discover that we were
unable to communicate, as they spoke
in intriguing and almost untranslat-

able languages including Basic,

Cobol, CP/M, Pascal, or ASCII.

I needed a Rosetta Stone to help

me decipher their meanings!

n'iMi'uiilwiliiH-tUI>ft:iP.ra:WS;<-»K

Key to ASCI! Code

Rosetta Stone with much sought key to

computer languages

One thing I knew for certain, the^
etymological roots of these peculiar

tongues were not of the more familiar

Germanic, Latin, Greek, or even Indo-

European origins. Possibly, I postu-

lated, they had some strange genesis

on some distant star!

There was a time once, as I con-
tinued on my quest, when I passed by
an altar to the twin deities of "Business
and Home Computing," and had a

mystical vision where I thought I saw
David Ahl, in the flesh, giving a sermon
on "Computer Applications"!

Later, I passed off this whole
episode as an hallucination resulting

from severe malnutrition and mal de
mer!

Sensing an ever-increasing dis-

tance from the entrance, my thoughts

grew mutinous, and tried to convince

me, nay, force me, to abandon this

foolhardy expedition. "There is no
such booth as Creative Computing!"
they cried out in desperation. "The
convention center is limited! Surely we
will fall off The Edge and land in the

mouth of some hideous beast if we
proceed too far!" they clamored.

Mutinous thoughts

if Bytes: i
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TRS-80 SOFTWARE
PACKER: Automatically edits all or part of your Basic

program to ease editing, run faster.or save memory.
Has 5 sections: 1. UNPACK — unpacks multiple state

Basic program lines into single statements main-

taining program logic. Also inserts spaces and re-

numbers lines for easier editing. 2. SHORT —
shortens your Basic program by editing out all REM
statements, unnecessary words and spaces. 3. PACK
— executes UNPACK and SHORT, then packs lines

into multiple statement lines. Maintains program
logic. 4. RENUM — renumbers program lines in-

cluding all GOTO's, etc. You specify increment.

5. MOVE — moves any line or block of lines to any
new location in the program and renumbers lines.

Written in machine language, supplied on tape in 3

versions for 16K, 32K, and 48K systems. Works under
Level II and Disk Basic. $29.95

DISASSEMBLER: Read, write, and copy system tapes.

Display and modify memory contents. Disassemble
ROM, DOS, and system tapes into Z80 Mnemonics.
Search for strings in memory. Much more!! Includes

32 pages of documentation and other information.

For 16K Level II $19.95

SYSTEM TAPE DUPLICATOR: Copy your system format

tapes. Includes verify routine.

For any Level II $12.95

MICROSOFT FORTRAN: includes Fortran compiler,

loader, editor, and library of scientific functions.

For 32K Level II and 1 Disk $90.00

MICROSOFT ASSEMBLY LANGUAGE DEVELOPMENT
SYSTEM: includes EDIT-80 Text Editor. MACRO-80 As-

sembler, CREF-80 Cross Reference facility, and
LINK-80 Linking Loader.

For 32K Level II and 1 Disk $90.00

MICRO-BACKGAMMON by Carl Fowler
For all Level I or Level II $19.95

MANY MORE items available. Write or call for free

catalogue.

INSTRUCTION MANUALS for any program, except
Microsoft's and Micro-Backgammon, are available

for 20% of list price of program. Refundable when
program is purchased.

DEALER INQUIRIES INVITED.
Kansas residents add 3% state sales tax.

Call our 24 hour number 316-683-4811 or write

COTTAGE SOFTWARE
614 N. Harding

Wichita, KS 67208

CIRCLE 139 ON READER SERVICE CARD
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APPLE II

DISK SOFTWARE
DATA BASE MANAGER
IFO PROGRAM
The IFO (Information File Organizer) can be
used for many applications such as sales

activity, inventory, check registers, balance
sheets, client/patient records, billing and much
more. This can be accomplished easily and
quickly without prior programming knowledge.

Up to 1000 records with a maximum of 20
headers and 10 report formats can be stored on
a diskette. Information can be sorted and
searched (3 levels). Mathematical functions can
be performed to manipulate the information.

Subtotals and totals can be calculated on any
numeric field.

Requires 48K and Applesoft II on ROM (or Apple
II Plus). Accommodates serial/parallel printers.

Error protection devices provided. Program
diskette and instruction manual $100.

MAILING LIST PROGRAM
Print labels sorted or searched by 6 fields. On-
screen editing. Line up and spacing routine

$34.99

INVENTORY, TAX PROGRAM AND PAYROLL
DUE FOR RELEASE IN DECEMBER.

Send check/money order to:

SOFTWARE TECHNOLOGY
for COMPUTERS

P.O. Box 428
Belmont, MA 02178

Voyage, con't. .

.

But I had resolved to go forward,

and would rather have to eat outdated
computer manuals and boiled floppies,

than turn back now. "Never!" I shouted
like a madman in the middle of a
crowded aisle. Many exhibitors backed
off a few steps.

Truthfully, I had many doubts
myself. I would have already turned
back, had not my spirits been occa-
sionally buoyed by my sighting of

flotsam that consisted, in part, of

leaflets, subscription blanks, and

copies of the Sensational Software
Catalog, all emblazoned with the
Creative Computing logo. "Could
boothfall be that far away?" I asked
myself deliriously.

And then, at the point of my
darkest despair, the Siren-Song of

computer synthesized music woke me
from a deep trance-like slumber. I

knew I had reached my destination.

"Tierra!" I shouted. "Eureka!" \ cried

out in ecstasy. "Ya-hoo!" I whooped as

I cast anchor amidst the waves of

customers.
My journey was at an end.

Boothfall (at last!)

r

creative computing
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dvEnture

A New Type of Game
Welcome to an astonishing new experience! ADVENTURE is

one of the most challenging and innovative games available for

your personal computer. This is not the average computer game in

which you shoot at, chase, or get chased by something, master the
game within an hour, and then lose interest. In fact, it may take you
more than an hour to score at all, and will probably take days or

weeks of playing to get a good score. (There is a provision for

saving a game in progress).

This game was inspired by the huge Adventure game which has
appeared on large mainframe computers the last several years. But
there are important differences. Not only will ADVENTURE fit into

a relatively small computer, but the 'interpreter' is designed so that

different Adventures can be created by changing the data base. So
look for more Adventures in the future. .

.

In playing the game you wander thru various 'rooms' (loca-

tions), manipulating the objects there to try to find 'treasures'. You
may have to defeat an exotic wild animal to get one treasure, or

figure out how to get another treasure out of a quicksand bog. You
communicate thru two-word commands such as 'go west', 'climb
tree', 'throw axe', 'look around'.

Six Different Adventures
ADVENTURELAND (by Scott Adams) - You wander through an en-
chanted world trying to recover the 13 lost treasures. You'll en-
counter WILD ANIMALS, MAGICAL BEINGS, and many other
perils and puzzles. Can you rescue the BLUE OX from the quick-
sand? Or find your way out of the maze of pits? Happy Adven-
\unng
CS-3007TRS-8016K Level II (Machine language) $14.95
CS-3506 TRS-80 32K Disk (Includes Pirate Adventure) $24.95
CS-1 009 PET 24K (Includes Pirate Adventure. In Basic) $24.95
CS-5003 SORCERER 1 6K (Machine language, available Nov.) $1 4.95
CS-9003 8" CP/ M 48K Disk (Includes Pirate Adventure

In Microsoft Basic $24.95

PIRATE ADVENTURE (by Scott Adams) - "Yo Ho Ho and a bottle of

rum..." You'll meet up with the pirate and his daffy bird along with
many strange sights as you attempt to go from your London flat to

Treasure Island. Can you recover LONG JOHN SILVER'S lost trea-

sures? Happy sailing matey
CS-3008 TRS-80 16K Level II (Machine language) $14.95
CS-3506 TRS-80 32K Disk (Includes Adventureland) $24.95
CS-1009 PET 24K (Includes Adventureland. In Basic) $24.95
CS-5004 SORCERER 1 6K (Machine language, available Nov.) $1 4.95

, CS-9003 8" CP/M48K Disk (Includes Adventureland.
V In Microsoft Basic. $24.95

ORIGINAL ADVENTURE (by Crowther, Woods, Manning and
Roichel) - Somewhere nearby is a collosal cave where others have
found fortunes in treasures and gold, but some who have entered
have never been seen again. You start at a small brick building
which is the wellhouse for a large spring. You must try to find your
way into the underground caverns where you'll meet a giant clam,
nasty little dwarves, and much more. This Adventure is Bi-Lingual

—you may play in either English or French—a language learning

tool beyond comparison. Runs in 32K CP/M system (48K required
for SAVE GAME feature). Even includes SAM76 language in which
to run the game. The troll says "Good Luck."

CS-9004 8"CP/M 32K Disk $24.95

MISSION IMPOSSIBLE ADVENTURE (by Scott Adams) - Good
Morning, Your mission is to... and so it starts. Will you be able to

complete your mission in time? Or is the world's first automated
nuclear reactor doomed? This one's well named, its hard, there is

no magic but plenty of suspense. Good luck

CS-3009 TRS-80 1 6K Level II (Machine language) $1 4.95
CS-3507 TRS-80 32K Disk (Includes Voodoo Castle) $24.95
CS-5005 SORCERER 1 6K (Machine language, available Nov.) $1 4.95

VOODOO CASTLE (by Scott Adams) - Count Cristo has had a
fiendish curse put on him by his enemies. There he lies, with you
his only hope. Will you be able to rescue him or is he forever

doomed? Beware the Voodoo Man
CS-301 TRS-80 1 6K Level II (Machine language) $1 4.95
CS-3507 TRS-80 32K Disk (Includes Mission Impossible) $24.95
CS-5006 SORCERER 16K (Machine language, available Nov.) $14.95

THE COUNT (by Scott Adams)- You wake up in a large brass bed in

a castle somewhere in Transylvania. Who are you, what are you
doing here, and WHY did the postman deliver a bottle of blood?
You'll love this Adventure, in fact, you might say it's LOVE AT
FIRSTBITE
CS-301 1 TRS-80 1 6K Level II (Machine language, available Nov.) $1 4.95

To order, send payment plus $1 .00 shipping or bankcard number to Creative
Computing Software, P.O. Box 789-M, Morristown, NJ 07960. Or call toll-

free 800/ 631 -81 12 (In N J 201 / 540-0445).

sensational
software

creative
comparing
software

Apple II Adventures coming in early 1980!
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The East Coast has the Trenton Computerfest and the

West Coast has the California Computer Swap Meets.

4th Annual California Computer Swap Meet

John Craig's latest computer
swap meet & mini-show was held in

San Mateo, California (just a few
minutes South of San Francisco) on
September 15th, 1979. There were
rumors circulating around the Bay
Area that Craig was planning to rent

each of the selling booths 2 or 3

times. . .and then take off for Tahiti.

When asked about this, a thoughtful

look crossed his face as he replied,

"Hmmm, I hadn't really thought of

that. .
." Craig was also asked if the

rumors were true that he would be
putting together a photo story of the
event for Creative Computing (i.e., a
somewhat self-serving article). "I've

been hearing that vicious rumor for

weeks now," he responded bitterly,

"and I'd certainly like to find the
person who started it!"

In spite of Craig's ineptitude at

trying to put on a show with only 3
months lead time, the thing was a
success. He somehow managed to

get notices of the event into half a
dozen personal computing publica-

tions and 3 or 4 professional news-
papers and magazines. The bottom
line was the enormous building filled

with sellers and the aisles filled with
buyers. . .plus, everyone indicated

they had a good time and were
looking forward to the next one.

There was a wide variety of

software (home & business applica-

tions, games, education, even a
commercially available pornographic
program—which we won't bother
mentioning any further), complete
systems of all kinds, hardware
galore, T-Shirts by the score, books,
magazines, printers, disk drives,

diskettes and everything else you can
think of, it was all there. Perhaps
Craig should be given a "Moderately
Innovative" Award for arranging for a
consignment table at the swap meet.
This enabled sellers with only a few
items to try to get them sold without
renting and staying with a booth all

day. Another feature was the Free
Literature Table available to anyone
in the industry. Both tables will be
featured at next year's swap meet.

The 5th Annual California (ac-

tually West Coast) Computer Swap
Meet will also be held in the Bay Area
in early or mid-1980. Stay tuned for

exact time and location.

The infamous Gordon French, on the left, has
taken a giant step forward with his company,
Square 1 (61418th St., Menio Park, CA 94025),
with the introduction of Floppy Armor for

large, 8" diskettes. The new Armor is even
better than the popular mini-diskette version
because it doesn't require an envelope for

mailing. Gordon's associate, Laura Bennett, is

normally very sophisticated but likes to stick

her tongue out for magazine photos!
(All Creative Computing disk software is

Packaged in Floppy Armor.)

And that's only one-thirdof the building!

One of the highlights of the show was the
auction held by this dynamic crew from Byte
Industries, the folks who supply Byte Shop
stores across the country (1-to-r: Bob Miller,

Jeff Boetticher, Sylvia Norris, Dave Hova.)
They cleaned out their back rooms for this

event and had some incredible prices on new
boards and accessories.

Isn't that beautiful? Bruce Chamberlain Com-
pany (12071 Tiptoe Lane, Los Altos, CA 94022)

designed this eye-pleasing cabinet for the

Apple II and two disk drives. Stephen
Wozniak, one of the original designers of the

Apple, bought one, a good omen.

Graphics on the TRS-80! The capability has
always been there, and now you can harness
and effectively use it with a new animation and
graphics compiler from Macrotronics, called

Electra Sketch ($14.95). Ron Lodewyck and
Richard Watts had an impressive Electra

Sketch program running which depicted the

operation of a 4-stroke auto engine. (PO Box
518, Keyes.CA 95328.)
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Swap Meet, con't.

COMPRINT was there with their fantastic,

$560 printer, the 912, being demonstrated by
"Prints Charming," Harlan Dybdahl. (340 E.

Middlefield Rd., Mt. View, CA 94043.)

Five other magazines were at the show but

none were having as much fun as the folks at

the Creative Computing booth! Creative

Computing sells fantastic T-shirts and attrac-

tive young ladies stop by constantly to buy
them for boyfriends, husbands and fathers. Of
course, Creative also has some incredible

magazines, books and software!(Advt.)

made things very confusing for them (plus

everything was upside down) and it took some
time to get the new Godbout 12K Heath H8
memory lined up with the new Mullen H8
extender board for the photo. Bob Mullen
(Mullen Computer Boards, 2306 American
Ave., Hayward, CA 94545) lives for these swap
meets and always makes a bundle selling off

all the "junk" he's accumulated during the last

year, along with his S-100 Opto-lsolator
Controller boards and Heath H8 extender
boards. Bill Godbout (Godbout Electronics,

Box 2355, Oakland Airport, CA 94614) sold out
of his new S-100 Memory Manager (a memory
management/expansion system), memory and
I/O boards, keyboards and everything else he
brought. (As a matter of fact, he was perturbed
that he didn't bring 2 truckloads to the swap
meet, instead of just one.)

The guy on the right is responsible for the

board on the left and the one on the left is

responsible for the board on the right. This

Robert Elliot Purser (PO Box 466, El Dorado,
CA 95623) has an excellent quarterly publica-
tion called Computer Cassettes Review which
reviews computer cassettes (for the TRS-80,
Apple & PET.)

Oil computerproducts, inc.

11542-1 Knott St

Garden Grove CA
92641

(600)654-6411
(714)691-2663

MICROBYTE 16K
RAM BOARD

• FULLY S-100 COMPATIBLE
• USES LOW POWER MM5257

4K x 1 STATIC RAMS
• 2MHZ OR 4MHZ OPERATION
• 4K BANK ADDRESSABLE
• EXTENDED MEMORY MAN-
AGEMENT

• NO DMA RESTRICTIONS
• ASSEMBLED Et TESTED

2MHZ $28000 4MHZ $300.00

MICROBYTE 32K
RAM BOARD

• FULLY S-100 COMPATIBLE
• USES LOW POWER MM5257
4K x 1 STATIC RAM

• 2MHZ OR 4MHZ OPERATION
• 4K BANK ADDRESSABLE
• EXTENDED MEMORY MGMT.
• ON BOARD 8-BIT OUTPUT PORT
• NO DMA RESTRICTIONS
• ASSEMBLED & TESTED

2MHZ $580.00 4MHZ $595.00

ORDERING INFORMATION

NAME, ADDRESS, PHONE
SHIP BY: UPS OR MAIL

SHIPPING: ADD $2.50 UP TO
(5) LBS. CREDIT CARDS
CHARGED APPROPRIATE
FRT.

4116'S (250NS)
FOR APPLE OR TRS-80

8 for 64.00

16 for 120.00
FULLY GUARANTEED

SHUGART

SPECIAL
•1@12vOLTS

CERAMIC
CAPS

100 each
OR

100/$9.00

TERMS
WE ACCEPT CASH, CHECK
MONEY ORDERS, VISA &
MASTER CHARGE CARDS.
(U.S. FUNDS ONLY)
TAX: 6% FOR CALIF. RESI-

DENTS ONLY.

SA800 DISK DRIVE

INSTALLED IN DUAL
CABINET W/PWR SUPPLY.
ASSEMBLED & TESTED

(1) DRIVE INSTALLED

$695.00

(2) DRIVES INSTALLED

$1125.00

2708 s
LOW POWER

450 NANO SEC.

$8.25 each
OR

8 for $64.00

8251
TESTED© 4

MHZ

U-ART

$4.50 ea

18-PIN
LOW-PROFILE

SOCKETS

170 ea.

2716's
5 VOLT ONLY
LOW PWR
450 NS.

$35.00 ea.

TRS-80
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FLOPPY DISK DRIVE

WITH CABINET Er POWER
SUPPLY, COMPATIBLE
WITH RADIO SHACK
INTERFACE. ASSEMBLED
& TESTED. 1 YR. WAR-
RANTY.

$425.00

INTERFACE
CABLES ($35.00)

CABLE ASSEMBLY
(2) 50 PIN CARD-EDGE
CONNECTORS ON 4 FT.

RIBBON CABLE

$15.00 ea.

REGULATORS
320T-5 75

340T-5 65

320T-12 75

340T-12 65

IMSAI CONN.
100 PIN • SOLDERTAIL

$3.00 each
OR

10 for $2.60 ea.

74 L$ 244

$3.00 each
ON READER SERVICE CARD
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Computer Portraits and Much More

Digitized Video Images

John Craig

If you've been looking for a low-

capital business venture for your
Apple, North Star Horizon, or other
S-100 system, then look no
further... you may have found it.

Computer portraits have the same
appeal that Polaroid cameras had
many years ago when they were first

introduced. There was a real fascina-

tion then as people watched their

images appear on film only seconds
after a photo was taken. Today that

same fascination can be seen as people
watch their images being printed out,

line by line, on a line printer.

I recently got caught up in this

fascination with computer portraits

and decided to put a system for pro-
ducing them together. My objective

was to get a feel for the operation of

such a system, the reliability, the costs
and the money-making aspects. I'd like

to share the experience, and some
objective comments, with those inter-

ested in putting one together with the
idea of making money. (Not too many
people will invest in something likethis

unless they do intend to make money
with it.) Even though I wouldn't wantto
get into the business full time, it is a lot

of fun (especially if you enjoy working
with people). I hope to provide some
ideas and considerationsforthose who
are interested. . .either as a full or part-

time endeavor.

>;•;**w

CREATIVE COMPUTING?

Yes, the picture of the two young ladieson the wall

is a portrait taken by the system. The system
consists of the following components (from left to

right): Malibu 160 printer, North Star Horizon II,

Advanced Video Products camera (on top of

Horizon), Soroc IQ-120 terminal and video
monitor The digitized image of the young lady on
the monitor (which is also being printed on the

Malibu) demonstrates the quality obtained from
Vector Graphic's Hi-Resolution board.

Beyond Portraits

There's more to image processing
than just computer portraits. The
system I'll be describing can be used
for a wide range of image applications

and, in most cases, for much less cost
(in hardware) than the portrait system
requires. We're talking about applica-

tions which involve digitizing the image
from a TV camera, storing it in memory
or on disk and then doing something
with it. (In the case of portraits the
"doing something" is dumping the pic-

ture out to a printer.)

Imagine replacing a facsimile system
with an inexpensive, micro-based sys-

tem such as the one we'll be discuss-
ing. I'm sure there are a number of

facsimile applications which don't

require the "semi-photograph" quality

they provide and could get by with the

resolution of this system at a much
lower cost. Figure 1 is an example of

this kind of quality. There are other
applications to be considered where
images can be transferred via phone
lines or slow-scan methods. For exam-
ple, there's a potential for using this

image processing system in a real

estate company for storing pictures of

homes. These pictures could also be
transmitted from one office to another.
Real estate agents always go out and
take photos of homes they're listing.
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Figure 1. What do you think? Would this quality be
adequate for replacing a facsimile or other
expensive image processing system?

Using this system they would have to

make sure they came back with high-
quality photos (preferably, 8x10
enlargements). The TV camera would
then be used to take a picture of the
photo. This image would be digitized

and stored in memory (an 8K chunk of

memory). The next step, of course, is to

store those images out on disk. At 8K
apiece, we're only going to be able to

get 11 pictures on a single-density
mini-drive (90K), 22 pictures on a
double-density drive, or 44 with two
drives. With standard-sized 8" drives

you go from 31 pictures on a single-

density drive up to 124 pictures on two
double-density drives. Since most
realtors use multiple listing services it

seems unlikely that those storage
capabilities would be worthy of con-
sideration. I suspect there are other
information storage and retrieval

applications such as this one which
might be even more practical.

Other image processing applications
which would use all or part of the sys-
tem we'll be examining include: pre-
cision measurements and general
shape recognition on a production line;

point in field tracking such as letting

the computer "look" into a telescope
and track a star, comet, satellite and
other celestial bodies; area analysis in

a security system and, of course,
robotics.

Assembling a Portrait System:
The "Bits & Pieces" Approach

It's not really a "bits and pieces"
approach but, rather, a modular ap-
proach. The modules that make up a
portrait system are: the computer,

resolution graphics board, TV monitor
and a printer. Figure 2 is an intercon-
nection block diagram of the system.
Computer System - There are a

couple of personal computer systems
which could be used to put together a
system using the modules we'll be
discussing; either an S-100 system of
an Apple. My choice, since it's the
system I have, was for the S-100
version. More specifically, a North Star
Horizon II is the heart of the system.
And, since this particular application is

demanding and sometimes even
brutal, due to all the setting up and
tearing down, I feel the Horizon is a
good choice because it can take it.

Since my earliest days of "playing" with
personal computers I've had more than
my share of transporting a system
somewhere and then face the frustra-

tion of trying to make it work. I've never
encountered that problem in the year
and a half of operating the Horizon. I've

packed it up for short and long trips,

including setting up this portrait

system, and always experienced the
pleasure of having it fire right up. The
Horizon is configured with 40K of RAM,
dual double-density disk drives, Soroc
IQ-120 terminal along with the boards
discussed below.
Video Camera - The FS-I I TV camera

from Advanced Video Products is ideal

for this application and is being used in

several other commercial portrait sys-
tems. The camera comes complete
with its own power supply, has a
manual zoom lens, "Bright" and "Over-
cast" aperture switch settings, and a
through-the-lens viewfinder.

Digitizer - it's difficult to say that any
one component is critical to the
system, since they all need to be pres-

ent and working together. The DS-8(T\
Digisector board from The Micro
Works is, however, a key part of the
system since it takes the video signal
and digitizes it for storage into the
computer memory. The DS-80 was
picked for the job because of its high
resolution and because it's one of the
few S-100 digitizer boards on the
market. The board resolves an analog
video signal into 256 by 256 pixels, or
picture elements, and provides up to 64
levels of grey scale. It receives video
from the camera which is sent into the
digitizing circuitry and, in addition,
buffers the video signal and provides it

as an output to the video monitor. This
provides for viewing the camera output
and adjusting the lighting and subject
before "snapping" the picture. The
image is actually scanned by a vertical

white bar which moves across the
monitor screen, taking about 6
seconds to travel from the left to the
right side. This scanning time isfine for

most subjects but makes taking pic-

tures of pets and babies rather difficult

(they rarely stand still for 2 seconds,
much less 6).

Hi-Resolution Graphics - An impor-
tant capability in image processing
systems is to be able to look at the
digitized image after it's placed in

memory. The High-Resolution
Graphics Display board from Vector
Graphic provides that capability along
with the necessary high resolution. The
switch shown in Figure 2 is mounted on
the back of the computer and allows
selection of the video signal from the
camera for display on the monitor or
the digitized image in memory (i.e., the
output from the Vector Graphic board).
The resolution provided by the board is

ADVANCED
VIDEO

TV CAMERA

8K RAM (AOOO-BFFF)

VECTOR GRAPHIX
HI-RESOLUTION
GRAPHICS

MALIBU S-100
INTERFACE

OR S
OTHER 3 PARALLEL I/O BOARD

NORTH STAR HORIZON
(CPU, 32K RAM, DISC CONTROLLER)

V
video camera, digitizer board, high-

Figure 2. System interconnection diagram.
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256 x 240 pixels and the quality is

excellent
f
even from a slight distance

it's difficult to tell the digitized image
from the video. One "disadvantage" of

using this board is that it must be used
in conjunction with a Vector Graphic
8K Static RAM board for storing the

image. As a matter of fact, the two are

connected together by several ribbon
cables. No doubt this approach helps
sell memory boards for Vector Graphic
and just as certainly it would be more
economical for the customer to be able

to use existing RAM.
Printer - Quite frankly, few printers

can provide the quality and detail

necessary for good portraits as well as
the Malibu Model 160. Aside from the
fact I had seen the Malibu used in this

application before, there were two
other reasons why I chose to use it.

First of all, I had one. Secondly, The
Micro Works provides software for

operating with the Malibu. (Or, maybe
that's why I chose The Micro Works
board?) The portraits appearing in this

article are, without a doubt, the

greatest testament to the Malibu's
quality. The printer requires three
parallel ports for interfacing with the
computer. I used the Malibu S-100
interface board, which has programs in

EPROM for generating normal
character and controlling paper and
head movement, but it's possible to do
the whole thing with any 3-parallel I/O

board. As a matter of fact, Malibu has

recently developed just such a board.

The printing of the lines which makeup
a portrait are accomplished totally by
software. When using the printer for

normal operation, with the 3-parallel

I/O configuration, all of the character

generation and mechanical motion
control is accomplished by a program
in RAM (the same program which is in

EPROM on the S-100 interface board).

The Software
As I mentioned before, the software

for the system is provided by The Micro

Works. Unfortunately, it's only made
available as source listings in the

manuals which, of course, is better

than a poke in the eye with a sharp

stick. There isn't that much code to

punch in but it would still be nice if it

came on a diskette. However, the folks

at The Micro Works are in the hard-

ware business not the hair-pulling,

frustrating software support business.

There are four routines (menu, scan,

print & store) which were developed to

run under CP/M. I entered and
assembled them running under

Lifeboat's CP/M for the North Star. The
drawback at this point, if it can be
considered that, is that the user must
be familiar with assembly-language
programming and CP/M directives in

order to get the system up. And, the

person is going to have to be able to dig

into the hardware to some degree,

specifically the Digisector, Malibu I/O

board and High-Resolution Graphic

Board, and set the I/O port assign-

ment and memory addressing dip

switches so they match up with the

software. I had to make a call to The
Micro Works when it came to setting

those switches on their board because
their otherwise excellent manual
wasn't clear on that point although it

could have been me. I also had to make
a call to Malibu regarding a software

question on line spacing. Neverthe-

less, the development of the software

package went smoothly and came up
running after some minor debugging.

££*& :
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Advanced Video Products' TV camera, which
comes complete with pistol grip (not shown) and
power supply. The most important consideration

when using the camera is to make sure the lens

cover isn't left open with the camera aimed at a

stationary object ...which will result in the object

being burned into the vidicon.

Using the System
It's all in the lighting. If the lighting is

right, the portraits are usually right.

Two 650 watt floodlights mounted on a

tripod provide more than enough light.

One is pointed at the ceiling to provide

indirect bounce lighting with the other

pointed above the subject's head. In

the initial stages it's necessary to take a

few pictures, look at the digitized

image, and then make adjustments to

the contrast, brightness and centering
controls on the Digisector board until

adjusted properly. If the picture is too
heavy in contrast, i.e., very black dark
areas, the Malibu will be overworked
and the print head solenoids will be-
come hot and malfunction, resulting in

snagged ribbons. However, with the

pictures properly adjusted, the Malibu
will sit there cranking them out all day
long.

Assuming we have the program
loaded and running, the actual opera-
tion of the system, which can be taught

to anyone within a matter of minutes,
involves the following steps:

1. The subject is seated, facing the

camera, or looking off at an angle.

2. The floodlights are turned on and
the lens protector on the camera is

opened.
3. After the proper pose is struck the

subject is instructed to remain still and
the operator presses "T" on the

keyboard for "Take" a picture. The
vertical scanning line crosses from left

to right across the monitor screen.
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THERE IS A DIFFERENCE
TRS-80 DISK DRIVES I

capacity

Expansion interface - gives
your TRS-80 the disk capacity
it needs, and much, much more!

10 to 40 MByte, 8"

Winchester drive -

expands capacity far

beyond Model II storage.

Single sided minifloppy
up to 1 50 KBytes of

storage capacity.

Single or double sided
8" floppies - up to 2.5

MBytes in dual drive

cabinet -for the
serious TRS-80 user.

LOBO DRIVES' new family of disk memory
products provides you with a choice of memory
capacities you need to effectively execute the

complex business software you've developed
for your TRS-80*. LOBO DRIVES' selection of

readily available, software compatible drives

permits you to expand your inventory, payroll,

customer list, and accounts receivable files as
your business grows.

And LOBO DRIVES brings you more ... a new
plug-in expansion interface that provides an
easy way to add hardware enhancements,
communications capability, and programmable
features . . . and it comes with the LOBO
DRIVES famous 1 year, 1 00% parts/labor

warranty.

Call or write for the complete LOBO DRIVES
story. Find out just how competitively priced a
family of high capacity drives can be . .

.

935 Camino Del Sur Goleta,

California 93017.
(805) 685-4546

"CAN YOU REALLY AFFORD
TO PAY LESS?"

Quantity discounts available -

Dealer inquiries invited

r

Yes, I want to know more about LOBO Drives
and what they can do for my TRS-80. Send me
information on:

TR-2|

5 1/4-in. Floppy drive

8-in. Floppy drive

Single sided
Double sided

8-in. Winchester hard
disk, 10 Mbyte drive

Double density
expansion interface

Name

Company

Address_

City _ State Zip

Phone No.

If dealer, provide resale no.

L
* TRS-80 is a registered trademark of Radio Shack, a Tandy Company.

CIRCLE 159 ON READER SERVICE CARD
IISJTE PNATIONAL
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4. The lights are turned off, the lens
protector on the camera is closed, and
the switch on the computer is thrown to
examine the digitized image on the
monitor.

5. If the digitized image looks good
the operator presses "P" for "Print" and
the image begins printing on the
Malibu (sideways). The printing takes
approximately 2.5 minutes while the
subject stands there grinning.

6. At the completion of the printout
the operator can save the image onto
disk by pressing "S" or simply go ahead
with another portrait. (Actually, the
next subject can be set up while the
picture is being printed out.)

The actual mechanics of operating
the system are relatively simple. The
real key to being successful with this

thing as a business involves knowing
how to deal with people and, often-
times, their egos. A good example of

that occurred one evening while I was
demonstrating the system at our local

computer club. A young man, about 12
or 13 years old, sat down to have his

portrait taken. After it was printed out,

and several people exclaimed how
good it was, I decided that I would save
it on disk perhaps to be run off again for
this article. He was a strikingly hand-
some young man and the portrait
captured all of his good looks. Some
time later he came back and practically
insisted that I take another picture of
him because he was so unhappy with
the first one. I had to turn him down
because there was a line of people
waiting to get portraits. The incident
points out the kind of problems a
person might encounter. This is a
situation that would have to be proper-
ly handled in a money-making environ-
ment so that too much time wouldn't be
devoted to one customer, particularly if

there was a line of people waiting. It's

really the same thing a photographer
has to contend with except you'll be
getting immediate feedback from the
customers. (By the way, an interesting
optional feature to offer with the
portraits is the person's name or a
"one-liner" printed at the bottom.
Something like "1 959 Crest Toothpaste
Test Winner" or "Romper Room Re-
ject" or "Undercover Cover Girl" or
"Dart Board.")

System Costs
Table 1 and Table 2 list the prices for

an S-100 or Appte portrait system.
These prices are incredibly low and
become even more significant when
compared to some of the commercial
portrait systems on the market. $20,000
for a minicomputer-based portrait

system is not unusual, and the quality

North Star Horizon II Computer
with 32K RAM and dual disk

drives & controller

(assembled) $2099.00
Advanced Video Products
FS-II TV camera &
power supply 295.00
Micro Works
DS-80 Digisector 349.95
Vector Graphic High-Resolution
graphics display 235.00
Vector Graphic 8K Static

RAM board 245.00
Malibu Design Group
Model 160 Printer

(w/stand, cable &
3-parallel

I/O board) 2486.00
So roc 120
Terminal 995.00
TV Monitor 200.00
Floodlights (2) 45.00

Total: $£949.95

Table 1.

S-100 System Components

of their portraits is comparable or less

than our S-100 or Apple systems. What
the heck, if you don't want to go into

business selling computer portraits,

perhaps you ought to look into building

and selling portraits systems. Could be
a lucrative business to get into. Could
be a pain in the neck, too.

The price for the Horizon II in Table 1

can be reduced by purchasing a kit

version and, possibly, a single drive

Horizon I. However, I wouldn't recom-
mend a single drive system to my worst
enemy. There are simply too many
occasions when 2 drives are needed
(especially when backups are being
made). The price of the S-100 system
could also be brought down, almost
equal to the Apple, by eliminating the

Soroc terminal. The Vector Graphic

Apple II Computer
32K memory and dual
mini-disks &
controller $2435.00
Advanced Video Products
FS-II TV Camera &
Power Supply 295.00
Micro Works
Apple Digisector 300.00
(Price is approximate &
unit may still be in development)
Malibu Design Group
Model 160 Printer

w/Apple Interface,

stand and cable 2621.00
Video Monitor 200.00
Floodlights 45.00

The DS-80 Digisector board from The Micro
Works which digitizes the video image prior to

storage in the computer's memory.

High-Resolution board could be used
for normal character generation on the

monitor. A keyboard would be the only

additional hardware needed ($50 to

$100).

There aren't any apparent cost-

reductions in the Apple configuration.

In either case, S-100 or Apple, shop-
ping around might lead to lower prices.

Lower costs, notwithstanding, you
want to keep in mind the software
compatibility of the two packages I've

described. If you go out and find a less

expensive high-resolution graphics
board, for example, you'll have to

modify the software to go with it. And,
speaking of software, Softape is pro-

viding support programs for The Micro
Works' Apple Digisector. The package
is called "Applelooker."

Is It A Money-Maker?
It wasn't for me, but it can be for you.

Actually, I never sold a single portrait. I

was tempted to buy a booth at a 2-day
recreational vehicle and sports con-
vention with a projected attendance of

35,000. The booth would have cost

$400. I figured, very conservatively, if I

could sell portraits to 1% of the

©Creative Computing

Total: $5896.00

Table 2.

Apple System Components
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Hi-Resolution Graphics board from Vector
Graphic and its companion 8K RAM board (behind
graphics board).

attendees, at $3 each, I would make
$1050 (350 people times $3). Then, the
matter of timing was brought up. If I

took one protrait every 3 minutes (30
seconds for setup and 2.5 minutes for

printing) that would be 20 pictures per
hour. 20 times $3 would be $60 per
hour. Assuming an 8-hour day, and a

two-day show, we'd come up with 16
times $60, or $960. Of course, all of that

is assuming you've got a continuous
line of people waiting for portraits

which isn't realistic (pleasant to con-
template, but not realistic).

There are several factors which
could increase that amount; for exam-
ple, the riours would likely be 10 or 12
per day. And, charging more than $3
would increase the income, although I

don't think they're worth more than
that.

Then, there's the matter of overhead.
The booth would cost $400. If you
didn't run the booth yourself, there
would be 16 hours times $2.90
(minimum wage) to pay someone else

to do it ($46.40). In addition, you

Advanced Video Products
15460 Union Avenue
San Jose, CA 95124
(408) 224-0606

FS-II

Video Camera

Apple Computer Company
10260 Bandley Drive
Cupertino, CA 95014

Apple II

computer system

Malibu Design Group
8900 Eton Avenue,
Suite G
Canoga Park, CA 91 304

(213) 998-7694

Malibu Model
160 Printer &
S-100 and
Apple interfaces

North Star Computers
2547 Ninth Street

Berkeley, CA 94710
(415) 549-0858

Horizon II

Computer system &
Soroc IQ-120
terminal

Softape
10756 Vanowen St
North Hollywood, CA 91601

Support software
for The Micro Works
Apple Digisector

The Micro Works
PO Box 1110
Del Mar, CA 92014
(714) 942-2400

Digisector boards for

8080/Z80 S-100,
6800 S-50 and
Apple systems

Vector Graphic, Inc.

31364 Via Colinas
Westlake Village, CA 91361
(213) 991-2302

Hi-Resolution
Grahpic board &
8K RAM board &
S-100 Digitizer

V
Table 3.

List of Manufacturers

should count your own time for

transporting, setting up and tearing
down the system, plus the cost of that

transportation. Overnight lodging
would also come into the picture if the
event was out of town. What it boils

down to is that you might earn, at a
maximumjittle over $400 for that 2-day
effort, which isn't an amount too many
people would sneer at. The whole idea

becomes even more attractive when
you consider that it can be done on a
part-time basis. Since the $400 profit

was based on a continuous stream of

portrait customers, which is unlikely,

you shouldn't rely on just portraits for

this venture. Biorhythms, astrology
charts and heat-transfer of portraits to

T-shirts are additional crowd pleasers
and income sources. When it comes to

"marketing" the product you should
also look beyond fairs and conventions
to stores, banks and other es-

tablishments having sales, grand
openings, or other reasons for wanting
to pull the public in.

Keep in mind the other image
processing applications for the system.
There are a number of commercial and
industrial applications waiting for this

system. And, if you're fired up about
the computer portrait idea, remember
that it's just as important to enjoy
yourself as make money with the

system. If you get a kick out of dealing

with those customers, they'll enjoy
doing business with you, and next
think you know, you'll have a

successful operation.
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APPLE II PLUS**
(limited offer) ^--^ -^
16Konly $990.00 s/

AEM\NCED „
COMPUTER

PRODUCTS
Disk I 475.00
Disk II w/Controller 575.00
Pascal Card 475.00
Parallel Printer Card ... 1 65.00
Communications Card. 210.00
Business Software Pkg. . 625.00
1 Megabyte Hard Disk . 695.00
DC. Hayes Modem 349.95

Firmware Card 1 75.00
Proto Card 22.00
M & R Modulator 29.95
Sanyo Cassette 54.96
1 6K Upgrade Kit 74.95
Apple Radio Car 1 59.00
8" Floppy Controller .... 350.00
Heuristics Speechlab .1 79.95

ENTER ffi TRS-80/APPLE
MEMORY EXPANSION KITS

4116's

16K (200/250 ns.)

8 pes. for $74.95
w/instructions & jumpers.

FLOPPY DISK DRIVES
PERSCI Model 277 Dual. . . .

1 195.001

MPI B51-6V4". 40 tracks 279.00 WANGO/SIEMENS 5V Drive. 290 00

Shugart SA400-5V*", 35 tracks . 295.00 MPI B52 5V«" Dual 395.00

S.emens/GSI FDD120-8 8".
. .375.00 WANGO/SIEMENS 282 Dual 5%

Shugart 800/801 R 8" 495.00 395.0

EXIDY SORCERER only $799.00

$1150

ront Panel
• Z80 CPU
• IEEES-100
• 22 Cards
• Modular Supply!

HICKOK
LX303
$74.95

Z80
Starter
Kit

$249
A Complete
Microcomputer
on a Board
• Z80 Central Processing Unit with 158

Instructions.

• On-Board Keyboard and Display.

• Kansas City Standard Cassette Interface.

• PROM Programmer Built on-board.

• Expansion provision for two S-100
Connectors.

ir Wire Wrap area for custom circuitry.

.5%, 3V2 digit 19
Range DVM, V? LCD displays

runs 200 hrs on 1 battery. 1 Meg
Ohm Input. 1 yr. guarantee,, made in

U.S.A., test leads included.

Available Accessories
RC-3 1 1 5V AC Adapter $7.50
CC-3 Deluxe Padded Vinyl Carrying Case .... $7.50
VP-10 X10 DCV Probe Adapter/
Protector 10 Kv $14.95
VP40 40 Kv DC Probe $35.00
CS-1 1 Amp Current Shunt $1 4.95

SOL-20
WITH
CP/M

^/•vv:v:vv*wrm

rati

We are proud to offer

the SOL-20 with a dual

floppy subsystem all operating under
CP/M. Now you can use the SOL-20 and take

advantage of the unlimited CP/M based soft-

ware that is available.

VDB-8024
Video Display Board
$319 KIT
With On-Board Z80 Microprocessor
•k Full 80 Characters by 24 lines display.

•k Characters displayed by High Resolution

7x10 Matrix.

•*• Keyboard Power and Interface.

• Composite Video Output.

• Separate TTL Level Synchronization and Video
Outputs.

• 2K Bytes Independent On-Board Memory.
• On-Board Z80 Microprocessor.

• Glich Free Display.

A. MINI-DISK
SYSTEM

INCLUDES:
• SOL-20 W/32K
• VISTA V-200 controller

• (2) double density drives

• CP/M w/documentation
• Assembled & tested

$2995.00

B. STANDARD
FLOPPY SYSTEM

INCLUDES:
• SOL-20 W/24K
• VISTA controller

• (2) 8" disk drives

• CP/M w/documentation
• Assembled & tested

$3295.00

SOL nKRA (expandable to 65K) RAM
boards. Assembled and socketed w/o
memory, data delay and proms.

Only $139.95

$799 w/8K
$1 099 w/1 6K
$1249 W/32K
$1449 W/48K
User programmable or use cartridges

Combines the desirable features ofthe

PET, APPLE and TRS-80 into a com-
plete expandable computer system

*• I/O expansion kit $149.00
• • Vista V-200 add-on mini-

floppy for Exidy. (requires exp.

module) w/CPM $69900

* * New Word Processing Pac
$99.00

* INCLUDES:
Keyboard & enclosure
90 day Warranty
MICROSOFT BASIC
Video & Cassette Cable
Complete Documentation
• • SI 00 Expansion

Module Add $299.00
• * Cassette recorder

Add $44.95
•kir Sanyo 9" Monitor

Add $169.95

.mi ^^. ^-, SALE $1 00.00 OFF
. . . and it's COLOR
"The Compucolor II"
... a personal colorgraphics system for the modern computer man

•k Color Graphics 1
3" Color CRT

• Proven 8080A CPU System
• 16K Extended Disk Basic
• Up to 1 1 7* Key Keyboard
• Up to 32K* RAM
• Minidisk Drive 51.2K Bytes/Side

Model 3 w/8K, 72 Key Keyboard, RS232 TAKE ($1495.00
Model 4 w/16K, 72 Key Keyboard. RS232 $100 OO {$1695.00
Model 5 w/32K, 72 Key Keyboard, RS232 QFF ($2295.00
Options: 101 Key Keyboard Add $1 50.00

1 1 7 Key Keyboard Add $225.00
Formatted Diskettes 2/$1 9.95
Programmed Diskettes $1 9.95
Diskette Library Inc. Hangman, Othello, Math, Chess, Startrek,

Blackjack, Cubic Tic Tac Toe, Finance Vol . I , Finance Vol. 1 1 , Bonds and
Securities, Assembler, Text Editor, Personal Data Base.

Ifr-
Tl 99/4

color
monitor

*<•+*, *•»«* A«S
'* M s

r.*»4-»-»,
j

Finally! We've heard so much about it and we are

proud to offer
• Color • Up to 72K • 16 Color Graphics • Music •
Sound • Solid State Software

LIMITED QTY: $1 1 50.00
Sol-20 Keyboards Only $1 39.95

KIM-1 ES
Now only

$1 79.00
•• Power Supply

Add $59.95
*• Cassette Recorder

Add $44.95
•• Sanyo 9" Monitor

Add $169.00
Add enclosure $29.95.

AIM 65

$375.00
• On Board 20 column

alphanumeric printer

w/1 K RAM $375.00
w/4K RAM $450.00
Assembler ROM . . . Add $85.00
BASIC IN ROM . . . Add $100.00
Power Supply Add $69.95
Enclosure Add $49.95

SYM-1
Reg. $269.00

Now
$219.00
* KIM-1 Compatible
* 4K ROM Monitor
* 1 KBytes 21 14 RAM'
* 65K Memory Expansion
* User EPROM 2716
** Power Supply Add $59.95
* * Cassette Recorder Add $44 95
* * Sanyo 9" Monitor Add $169.95
SYM Enclosure $39 95

School & group discounts available.

Buy now and receive $100.00 worth of

discount coupons: i.e.,

* SRM-1 IK Static RAM exp.
reg. $42 00 disc $32 00

* PEX-1 I/O Port.

reg. $60.00 disc. $50.00
* SYM BAS-1 Basic ROM (Microsoft).

reg. $1 59.00 disc. $10900
* KTM-2 CRT/TV Keyboard,

reg. $349.00 disc. $31 9 00

SBC-100
Z-80 based singleboard

computer by SD Systems

• 1 K RAM

• RS232 port

• 4 channel counter/timer

Kit $239.00
Assembled $369.00

m • t

• 8080A
• Monitor ROM
• DMA Display

• 25 Key Keyboard
• Cassette I/O

RCA
COSMAC VIP

$299.00

NEW LOW PRICE $249.00
Assembled. Regular price

$299.95
w/Sanyo 9" Monitor

$169.95

CIRCLE 108 ON READER SERVICE CARD



COMPUTER
^\/pRaQDUCTS *<&&

THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST
AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER!

"i"OV©n Utldllty Factory tested products only, no re tests

j>r_falJouts. Guaranteed money back. We stand behind our products.

STATICX /RAM BOARDS
S-100 32K (uses 2114)
ASSEMBLED
450ns 599.00 450ns
250ns. 699.95 250ns.
Bare Board 49.95
Bare Board w/all parts less mem

.A*W,

539.95
599.95

99.95

1AM 65 (16K Static w/Memory
Management)
|
MHz $379.00 4 MHz $399.00RM 16 (16K Static w/Bank Select)

2 MHz $299.00 4 MHz $329.00
(1 6K Assembled & Tested Using Low Power
2114's)

LOGOS I 8K
ASSEMBLED
450 ns 149.95 KIT 450ns 125.95
250ns 169.95 250ns. 149.95
Bare PC Board w/Data $21 95
"Special Offer" Buy (4) 8K 450ns. Kits $1 1 7.00

TRS-80 ADD-ON DISK
• VISTA V-80 MINIDISK
* 23% More Storage

Capacity - 40 Tracks
* 40 track patch now

avail.

* Up to 8 Times Faster
2 Drive Cable Add $29:95
4 Drive Cable Add $39.95

395.00

S-1 CO ADD-ON MINI-DISK
• VISTA V-200 Minifloppy

System
• 204K Byte Capacity
•k Double Density Drive
• CP/M & Basic "E"
*• Double Density Controller
* Case and Power Supply
• Assembled & Tested Ready to Plug In
• EXIDY, HORIZON, SOL, etc. Compatible

S-1 OO ADD-ON DISK
SUBSYSTEM
• VISTA V-1 000 Floppy Disk

Subsystem
• (2) Shugart 8" Disk Drives
• Case with Fan & Power Supply
• VISTA Floppy Disk Controller Card
• CP/M Disk Operating System
• Fully Factory Assembled & Tested

LOW-COST ADD-ON DISK
SUBSYSTEM KIT
• (2) Siemens 8" Drives
• VISTA Floppy Controller

Card
• Power Supply and Inter-

face Cable
• CP/M Disk Operating System
• Box of 10 Diskettes

IMS STATIC RAM BOARDS
* Memory Mapping •*• Low Power %*
•k Phantom • Assembled & tested
Recommended by Alphamicrosystems

250 ns. 450 ns.

8K Static $209.00 $189.00
16K Static $449.00 $399.00
32K Static $799.00 $699.00

ANADEX PRINTER
Model DP-8000 compact, impact, parallel or

serial. Sprocket feed, 80 cols,

84 lines/min., bi-directional.

New only $895.00

FLOPPY DISKETTES
• S'A" Minidiskettes *
Softsector, 1 Sector, 1 6 Sectorr-^0\<S I

$4.25 Each, 1 0/39.95 ~&\Wi '

* 8" Standard Floppy Disks * T«»*£
Soft Sector, Hard Sector O**
$4.50 Each. 10/41.9*

•Add 4.95 for 10 Pack in Deluxe Disk Holder

MOTOROLA EXORCISER COMPATIBLE
9600 MPU Module w/6802 CPU $495.00
9601 1 6 Slot Mother Board 1 7500
9602 Card Cage ( 1

9" Retma Rack Mount) ... 75.00
9603 8 Slot Mother Board 1 00.00
9604 Switchmode System Power Supply .... 250 00
961 Utility Prototyping Board 36 00
961 6 Quad 8K Eprom Module «•*

9620 1 6 Channel Parallet I/O Module .... 295.00
9622 Serial/Parallel I/O Combo ***

9626 8K Static RAM Module 295 00
9627 1 6K Static 450ns -495 00
9630 Card Extender 68.00
9640 Multiple Programmable Timer
(24 Timers) 395.00
9650 8 Channel Duplex Serial I/O 395.00
96103 32/32 I/O Module 275.00
96702 32 Point Reed Relay Module 350.00

68OO BARK BOARDS
9620-0 $45.00
9626-0 45.00
9650-0 45.00
9601-0 50.00

9603-0 27.00
9600 55.00
96103 55.00
96702 5500

Also AMI EVK System in Stock

4* *Kp& 3939, CATALOG NOW AVAILABLE.& rfr **•«£* * 00 or your cdpy ot the most comP'ete catalog of computer products A mustv for the serious cnmnutpr uspr

APPLE/EXIDY/EXPANDO
TRS 80 16K-UPGRADE KIT
16K with Jumpers & Instructions
for either Level I or Level II $74 95
16K for Apple II Upgrade $74.95
Special: TRS80 Schematic $ 4.95
Expansion Interface Schematic . . $
ixpansion Interface Connector . .

.

4.95
7.95

TIGER if

EXPANDORAM MEM&RY
• Bank Selectable * Uses 41 16 200 ns.

• Write Protect * Power 8VDC, ±16VDC
• Phantom * Lowest Cost/Bit

|Expando64Kit(41 16)

16K $248.95 48K $469.00
i2K_$_369_00 64K $565 00

FROM INTEGRAL DATA SYSTEMS
MODEL 440 "THE PAPER

1 9.5" adjustable tractor
feed, parallel & serial I/O,

]
1 32 columns, software
selectable character size,
1 10, 300, 600, 1 200 baud, to 1 98 cps. . $995.00^
Graphics option w/2K buffer add $ 1 99.00

touch activate
state KEYBOARD

Full 1 28 position 8-bit
ASCII
3 color code, 55
positions
Immune to static charge
Low power

Onlw_
iiii

89
i
9^0ptionalstand

Model UVs-11E $69.95
Holds 4 Eprom's at a time.
Backed by 45 years
experience.
Model S-52T. . . $265.OO

-Professional Industrial Model

TARBELL FLOPPY INTE
* Z80/8080 S 100 Compatible * Uses OPM

Assembled for Shugart SALS $289.98
Assembled Other Drives $2)69 95
Kit $1 79.95
Bare Board $36.95(Doc. Add $10.00)

Note For CPM Add $70 00 Documentation Add $2000
Vista Double Density 5 v«" Controller Assem $299 00
SD Versa Floppy Kit $1 59.95
SD Versa Floppy Assembled $1 89.95
Tarbel Cassette I/O Kit $1 1 5.00
Sale* 1771-01 Floppy Chip $27.95
VISTA Floppy Controller 8" (Shugart Comp.) . . . $259.95

NEW CENTRONICS 730 PRINTER
I

Uses any paper roll, fanfold,
single sheets, 96 character

k$945.0CV ASCII, 7 x 7 dot matrix, 50
CPS, RS232 or parallel I/O

^^oT^cwSoSoTpT^oard"
• On board 2708 • 2708 included (450ns.)
* Power on jump •* completely socketed
• Z-80 Assembled and Tested $1 85.00
• Z-80 Kit $129.95
9 Z-80 Bare PC Board $ 34.95
• For 4MHz Speed Add $1 5.00
8080A Kit $ 99.95
8080A Assembled $1 49.95

S-1 00 MOTHERBOARD SPECIAL
8 slot expandable w/9 conn.
reg $69.95 NOW $52.95

SIEMENS FLOPPY SALE
9 Special buy while
supply lasts.

9 8" Drive with Double-
Density

• 90 Day Warranty $360.00

ACOUSTIC MODEM
NOVATION CAT™
0-300 Baud
Bell 103
Answer, Originate $189.00

ACOUSTIC COUPLER SPECIAL
AJ MODEL A30
SPECIAL PURCHASE
OF SURPLUS UNITS
AVAILABILITY LIMITED $29.95

DATA BOOKS • COMPUTER BOOKS
1 979 IC Muter 49 95
NSC TTL Data 3 95
NSC Linear 4.95
NSC Linear App Notes II 3 95
NSC CMOS 3 95
NSC Memory 3.95
Intel OatabooK 4 95
Intel MT..S 85 Manual

•ALC
750

Intel MCS 80 Manual 7 95
Intel MCS 40 Manual . 4 95
AMD 8080A Manual 5.95
AMD Schottky Databook . 4.95
AMI MOS/LSI Data 3.95
Ql MOS/LSI Data 4 95
Harris Analog Databook . 4 95
Tl Linear Control Data 3 95

Intro to Micros Vol. TM0 7.75
Intro to Micros Vol. I ftJQ 7.75
S080A Programming frjQ 7 75
6800 Programming s!SQ 7.75
Z80 Programming 1J50, 7 75
Vol. II Some Real Microprocessors w/Binder 3&0O 27.50
Vol III Some Real Support Devices w/Binder 7&OQ. 18.50
Intro to Micros Vol. Ill IO.UUl 18.50
•ALC e DILITMIUM COMPUTIR BOOKS e BALI
Understanding Computers TJ Ot 7.95
8080Microcomputer Experiments T]Dt 1 1 .95
Beginning BASIC <a-9*. 8.95
Beginners Glossary 5 Guide B-96. 5.95
Peanut Butter & Jelly Guide to Computers T O*. 6.95
8080 Machine Language Programming T-9*. 6.95
Home Computers Vol I Hardware T"9fr 6 95
Home Computers Vol II Software TSrQe. 1 1 .95
Starship Simulator T 01 6.95

for the serious computer user

MICROPROCESSORS STATIC RAM HEADQUARTERS SOCKETS
Z8000 $CALL
Z-80 14.95
Z-80A 16 95
F-8 13850) 16 95
2650 18 95
CD1802 17 95
8080A 9 95
8080A4MH; 1995
SALE 808 5 19.05
8008- 1 1 4 Q5
2901 12 95
2901 A 1995
TMS 9900JL 49 95
CP1600 39 95
6502 1 1 50
6502A 19 95
IM6100 29 95
68O0 13.95
6802P 24 95
8035 1995
8755 49 95
8748 69 95
6809 $CALL
8086 $ CALL

SUPPORT DEVICES
AM95 1 1 Anth Processor S 1 95 00
AM 951 1-1 300 ns 245.00
AM95 1 7 DMA Controller 7 1 95
AM95 1 9 Universal Interrupt 24 95
3881 (Z80PIO) 995
38814(4MH2) ,495
3882 (Z-80 CTCl 995
3882-4 I4MHZI 1495
3883 SIO 29 95
3884 DMA '.['."[ 49 95
8205/74S 1 38 Decoder 2 95
8212 8 bit I/O 2 50
8214 Priority Int 4.50
8216 Bus Driver 2 50
8224 Clock Gen 2 95
8224-4 |4MHz| 9 75
8226 Bus Driver 3 95
8T26 Bus Driver 2 39
8228 Sys Control 5 95
8238 Sys Com 6 25
8251 Prog I/O 6 95
8253 Int Timer 19 50
8255 Prog 1/0 595
825 7 Prog DMA ,795
8259 Prog Int ,795
8275 CRT Controller 49 95
8279 Prog Keyboard 16 95
6810-1 128 «8 RAM 475
6820 PIA 5 95
6821 PIA 6 5o
6828 Priority Int 8 95
6834-1 512 » 8 Eprom 12 95
6850 ACI A 5 95
6852 Serial Adapter 5 95
6845/HD46505CRTOntr 3995
6860 Modem 8 95
6862 Modulator 1 1 95
6871 A 1 OMHzOSC 25 95
6875 8 25
6880 Bus Driver 2 39
MC68488 1 9 95
1821 SCD 1K RAM 25 00
1822 SCD256» 4 RAM 16 95
1824 CD 32 « 8 RAM 995
1852 CO 8 bit I/O 10 95
1854 Uart 10.95
1856 CD I/O 8 95
1857 CD I/O 8 95
6520 PIA 7 50
6522 Mult 9 25
6530-002 1550
6530-003 1 5 50
6530-004 1 5 50
6530-005 1 5 50

DYNAMIC RAMS
416/4116 16K (16 Pinl 995
Set ot 8 416s 74 95
41 15 8K (16 Pin) 6 95
4050 4Kx 1 (18 Pin) 4 25
4060 4K x 1 (22 Pin) 4 95
4096 4Kx 1 (16 Pin) .... 395
2104 4Kx 1 (16 Pin) 4 75
4027 4Kx 1 (16 Pin) 4 95
5261 195 1103 1 95
5262 1 95 40O8L 4 95
5270 4 95 6605 7 95
5280 4 95 6604 4 95
5290 _ 12 45 6002 1 50
PROMS
2708 995
2708-6 7.50
1 702A 3 95
2732 99 00
27 16-5V 44 95
2716-5V 12V 29 95
2758 5V 29 95
5203AQ 1 , 95
5204AO 9 95
6834 1 ,295
IM S610 2 95
SALE 8223 32x9 2.95
82S115 512x8(TS) 16.95
82S123 32x8 2.50
82S126 256x4 3.50
8251 29 256 x 4 (TS, 3 50
825130 512x4(OC) 6 50
NSC DM7578 32 x 8 2 95
8ZS23 6 95
8ZS131 1495
8ZS137 14.95

CHARACTER GEN
25 13-O01 (5V) Upper 9 50
2513-O05(5V) Lower 10 95
25 1 3ADM3 (5V) Lower 1 4 95
MCM6571 10 75
MCM6571A ,0 75
MCM6574 14 50
MCM6575 14 50

UARTS/USRTS
TR1602BI5V 12V| 395
AY51013I5V 12V) 4 95
AY51014A/1612I5-14V) 6 95
AY51 01 5A/ 186315V) 6 95
TMS 6011 (5V. 12V) 550
IM6402 7 95
IM6403 8 95
2350 USRT 9 95
167 IB Astros 24 95
SALE TR1472B 9.95

BAUD RATE GEN
MC14411 ,,95
4702 M95
WD1941 995

KEYBOARD ENCODERS
AY5-2376 1375
AY5-3600 ,375
HD0165 995
74C922 995
74C923 9 95
A/D CONVERTERS
8700 8 b)t Binary 13 50
8701 10 bit Binary 22 OC
8703 8 bit TS 13 50
9400 Volt to Freq Conv 7 25
8750 3-

1

12 Digit BCD 1 3 95
1408L6 6bi1 3 95
1408L8 8bit 5 95
DACOI A/D 5 95

21L02 450ns 1 30 1 25
21L02 250ns ,59 1 55
2102 I 25 '15
2' 1 ' 3 75 3 65
2112-1 2 95 2 85
2101 -1 290 270
2114L-250ns 12 95 10 95
2114L-300ns 8 95 7 95
2114L-4SOns. 7 50 6 75 4

4044/4O41 300ns 9 95 8 75
4044/4041 450ns. 7 50 6 75 *

EMM42O0A 9 75 8 75
EMM4402 7 95 7 25
EMM4804 12 50 1150
5101CE 7 95 7 95
upd410 14200) 10 95 10 25
AMD9140/4I 10 95 10 25 !

AMD91 30/31 12 95 11 95 11

FSC 460 4641 6K CCDOnly $18 95 Each
1101 1 95 1 75
P2 125 '93425 145 ns I 7 95 7 35
6508 1 K 1 1 CMOS 7 95 7 95
6518 IK «1 CMOS 7 95 7 95
74S 189 64 bit Ram 3 95 3 25
8155 I/O w/Ram 21 95
2147 Low Power 4K Static 14 95ea

8 P.n WV\
1 4 P.r, W V\

' 6 Pin W V.

18 Pin WW 60
JC Pin WW 90

WW 93
WW 85

28 Pm W V.

W W 1 49

8 P.n
14 P.n

S T 23
18 P.n ST Jl
20 P.n

I

ST 35

I

TEXTOOL ZERO
INSERTION FORCE
SOCKETS

24 Pin $7 50

CHARGE COUPLED DEVICES
16K CCD First lime ottered Fam-hitd 460 CCD
16K Memory mow you can experiment with CCD
technology at a reasonable price 1 7 page Applica
lion note supplied with each order Quantity limited)

$18.95 each (reg. 43.00)

1 6 Pin S 5 50
40Pin $10 25

CONNECTORS
DB25P (RS232)
DB25S Female
Hood
Set w/Hood. Sale
22/44 W/W. S/T. KIM
43/86 W/W. S/T MOT
50/100 S-1 00 Connector w/w
50/100 S-100 Connector s/t

CTS DIPSWITCHES
CTS2064 I

CTS206-5 $1 75
CTS206-6 $1 75
CTS206-7 $1 75

'fl-8 $1 95
CTS206-9 $195
CTS2O6-10$1 95

CRYSTALS
Microprocessor Timobaaos TV Came

Frequency Price Frequency Price
1 UMH/ S5 85 6 0MHz $ 4 95
1 8432 4 95 4 95
2 0MH/ 5 85 6 5536
2 01 MHz 2 95 10 0MHz 4 95
2 0971 5 65 13 0MHz 4 95
2 4576MH/ 5 85 14 31818 4 95

ISMH; 1 50 18 0MHz 4 95
A CMHl 4 95 13 432MHz 5 95
4 194304MH/ 5 95 20 0MHz 4 95
4 91520MHz 5 95 22 1 184MHz 5 95
SOMH; 4 95 27 0MHz 5 95
S0688 4 95 36 0MHz 5 95
i /143MHz 5 95 48 0MHz 5 95

100KC 12 95

DISPLAYS/OPTO/LED'S
* 7 SEGMENT * CALC * CLOCKS •
DL 704 (CC). DL 707 (CA) 300" Red 99
FND357 (CC) 357" Red 99
FND 500/503 (CC) 500" Red 99
FND 507/510 (CA) 500" Red 99
FND BOO/803 (CC) 8O0" Red 1 75
FND 807/8 1 (CA) 800" Red 175
XAN 3062 500" Green , , 5
HP5082-7731 (CA) 300" Red 99
9 Digit Bubble Mini Calc Display 99
9 Digit Panaplex Display .400" 99
9 Digit Fluorescent 3O0" 99MA 1 003 1 2V Auto Clock Module 1 5.95
Bezel lor MA 1003 w/Red Filter 495
MA 1 002A LED 1 2 hr Clock Module 10 95
* HCX DISPLAYS * ENCODED DISPLAYS *
HP 5082-7340 Red Hexidecimal 1 5 95
HP 5O82-73O0 Red Nymenc 1 4 95
TIL 305 g gc
TIL 306 Numeric w/Logic
TIL 308 Number w/Logic 8 95
TIL 309 Number w/Logrc 8 95
TIL 31 1 Hexadecimal 12 95
MAN 2A 320" Red Alpha-Numeric 5 95
MAN 10A 270" Red Alpha-Numeric 8 95

NAKED PC BOARD SALE
Z-80 CPU (Ithaca) $34 95
aoaoA cpu 34 95
8K Static RAM (Logos) 2 1 95
1 6K Static RAM (2 1 1 4) 29 95
32K Sialic RAM (21 14) 4995
Floppy I/O (Tarbeli) 39 95
Cassette I/O (Tarbeli) 29 95
8K Eprom (2708) 21 95
I 702 Eprom Board 30 OC
2708/2716 Eprom (Ithaca) 34 95
2708/2716Eprom(WMC) 30 00
Realtime Clock 34 95
ACPProtoBd (3MConn) 27 95
Vector 8800 Proto 22 20
Vector 8803 1 1 slot MB 29 95
ACP Extender w/Conn 1 5 95
Video Interface (SSM) 27 95
Parallel Interface (SSM) 27 95
1 3 Slot MofherBoard IWMC) 32 95
9 Slot MotherBoard(WMC) 29 95
8 Slot Mother (expandable) 34 95

WAVEFORM
GENERATORS
80J8 Funciicn Gen 3 95
MC4024 VCO 2 45
LM566 VCO , 75
XR.V06 Function Generator 5 25

FLOPPY DISK I/O
1771-01 8" a Minifloppy 27 95
uPd372 Nec Floppy 49 95
1781 Dual Floppy 29 95
1 /91 Dual Floppy 39 95

TV INTERFACES
Pixie-Verter 8 50
TV- 1 Video Interface 8 95
Microverter 35 qo
MAR Modulator 35 Q0

SPECIAL PURCHASE
(while supply lasts)

21 L0 1-4 (450 ns.). ...99
21L01-2(250ns.)...1.15
TMS 4060 (pullouts)

1.95
MC 14411 9.90
P8251 Intel 4.95
FCM 7001 Clock... 5.50
MM 5311 Clock... 4.50
MM 53 14 Clock... 3.95

MM 2114N 4.49
MK 3870 (programmed)

1.50
AM 9060 (4K RAM)

3.95
27806(32 x8) . i'1'95
75492 75
8T97 1 .35
2513-001 (U.C.). . . 7.95
8085 1 7.95

NOTICE: WE DOCUSTOM PROM PROGRAMMING

COMPUTER SPECIALS
LIST SALE

Apple II Plus W/16K 1195. 990. IPSI 1620 Diablo R0 35 2695.
PET 2001 -16N 995. 895. Anadex DP 8000 995. 895.
Exidy Sorcerer w/8K 895. 795. Centronics Micro P-1 595. 395.
Compucolor II w/8K 1495. 1395. Centronics Micro S-1 595. 525
Cromemco Sys III 5990. 4990. Soroc IQ 1 20 995. 850.
Horizon I w/16K 1599. 1349. Teletype Model 43 1349. 1150.
TEI PI208 W/32K HiPlot Plotter 1085. 899.
dual floppy & CRT HiPlot Digitizer 795. 735.
(1 avail) 4995. 2995. Intertube II 895. 784.

Pascal Microengine 2995. 2395. SOL 20 1095

* LED'a * OPTOISOLATERS *
LEDS Red. Yellow. Green 185 5/100
MCT 2 Photo XSTR HFE 250. 30V 99
4N25 Photo XSTR HFE 250, 30V 1 29
4N33 Photo Darlington 1 75
FPT 11 OB Photo XSTR Flat Lense SALS 4/1 00

MONTHLY IC SPECIALS
LF13508 JFET AnloQ Multi 8 bit 8 95
ICM7208 Seven Decade Counter i f 95
ICM7207 Oscillator Controller 6 95
ICM7045 Precision Sto/Watch Timer 22 95
ICL7 107 3', Digit A/D (LED) 1495
ICL821 1 Voltage Reference 1 95
LM390 Battery OP Audio Amp
LM1850 Ground Fault IC J, 1 00
LM 1 800 Phase Lock Loop FM Stereo 3/ 1 00
LM 1 820 AM Radio 3/ 1 00
7520 75 1496L 75
7524 75 DS3625 2.25
75L5 75 75322 75
1408L8 4/1995 10147 ECL Ram 9.95
1488/1489 2/199 LF356HBiFet 3/199
22 Pin S/T Socket 10/1 00 MCM 14505 895
8223 Prom , 295 74S89 3/199
MK5014Calc 2/199 74107N 6/199
74141N 3/199 75452N 8/199
8T26/8T28 2.39 741N-14 10/199
95H90 9 95 555CN 5/1 99
8281 50 556CN 3/1 99

TV CHIPS/SOUND
AY3850O-1 6GamesB/W $4 95
AY385 15 Color Converter 2 95
AY38603-1 Roadrace Game 8 95
AY38605-1 Warfare Game 9 50
AY38606-1 Wipeout Game 9 50
AY38607-1 Shooting Gallery 8 95
AY38910 Gimini Cricket Sound
Generator , 2 95
SN76477 Tl Sound Generator 3 95
MM5320/21 TV Synch Gen 9 95
MM5369 Prescaler 3 95
LM 1 889 RF Modulator 3 95
MM571000 NSC Color TV
Game 6 95
MM57104 Clock Gen 3 75
RF Modulator w/Audio 8 95

All Shipments FCM or UPS. Orders
under $ 1 00 00 add 5% naryMing and
postage Orders over $100 00 add
2 5% handling A postage. Master-
charge/ B of A /American Express/
COD accepted w/25<*> deposit Cali-
fornia Residents add 6% tax. Foreign
Orders add 8% handling. All parts
prime factory tested guaranteed
Add 35 cents for Data
Retail pricing may very from Mail
Order Pricing All pricing subject to
change without notice

P. 0. BOX 17329 Irvine, California 92713 Phone (714) 558-8813
TWX: 910-595-1565

Retail Store Open Mon. - Sat
Located at 1310 "B" E. Edinger
Santa Ana, CA 92705

x

CIRCLE 108 ON READER SERVICE CARD



A Comparison of the Problem Solving

Styles of Two Students Learning

; a Computer Language

for Children

Daniel H. Watt

The work reported in this paper was supported

in part by the National Science Foundation

(under grant number 77-19083SED) and con-

ducted at the Artificial Intelligence Laboratory,

Massachusetts Institute of Technology, Cam-
bridge, Massachusetts. The views and conclu-

sions contained in this paper are those of the

author and should not be interpreted as neces-

sarily representing the official policies, either

expressed or implied, of the National Science

Foundation or the United States Government.

Daniel H. Watt, Visiting Research Associate,

Division for Study and Research in Education,

LOGO Group, Massachusetts Institute of

Technology, 545 Technology Square, Cam-
bridge, MA 021 39.

Introduction

This paper is one of a series of

reports resulting from an 18-month

study of an elementary school com-
puter laboratory. 1 The study, funded

by the National Science Foundation,

and carried out by the MIT LOGO
Group in collaboration with the Public

Schools of Brookline, MA, provided

fifty sixth-grade students with be-

tween 24 and 36 hours of computer
time and instruction in LOGO, a

computer language designed for use

by elementary school children. The
work of sixteen of these students,

representing a range of interests,

work styles and abilities was moni-

tored in great detail. From the data

collected we have prepared a series of

reports outlining in detail the work of

each child, and analyzing the learning

of all sixteen children in the areas of

computer programming, mathema-
tics and problem solving. 1 ,2

The contrasting work of Donald

and Deborah, two of the sixteen stu-

dents is presented in this paper. The
contrasts between the students give

rise to a number of pedagogical ques-

tions and issues which will be con-

sidered in the concluding section.

The computer language, LOGO,
was developed approximately eleven

years ago as a vehicle by which

children could learn computer pro-

gramming, problem solving and
mathematics in a learning environ-

ment that grew out of the cognitive

psychology of Jean Piaget and an ap-

proach to the design of computer
languages, based on ideas arising

from work in Artificial Intelligence.

4,5,6 Children are typically intro-

duced to LOGO by using the

computer to control a "TURTLE," an

imaginary creature which "lives" on a

graphics display screen, the move-

ment of which is controlled by

commands typed at a keyboard; for

example: FORWARD 100, BACK 50,

RIGHT 90, LEFT 45, etc.

FORWARD 100 moves the TUR-
TLE forward "100 TURTLE steps" and

leaves a trace on the display screen,

while LEFT 45 causes the TURTLE to

rotate 45 degrees to the left. Drawing

pictures with the TURTLE is an initial

programming activity with an im-

mense resonance for most children.

Children can identify with the

TURTLE, imagining themselves

going through its motions, as it

carries out a particular task. At the

same time, controlling the TURTLE
becomes a metaphor for controlling

the computer itself. Like the TURTLE,
the computer responds to an ordered

series of commands, and to pro-

cedures, defined as series of

commands.
The way in which the action of the

TURTLE can lead to a geometric
design, as well as the method used by
children to define procedures is illus-

trated in the following simple ex-

amples. Having drawn a square by
repeating the steps, FORWARD 100,

RIGHT 90 four times, a student can
define a procedure by choosing a pro-

cedure title (BOX, for example) and
typing a series of commands in order.

When the student types the new
command, BOX, the shape shown in

figure 1 will be drawn on the display
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Figure 1

TO BOX y
'

10 FORWARD 100
20 RIGHT 90
30 FORWARD 100
40 RIGHT 90
50 FORWARD 100
60 RIGHT 90
70 FORWARD 100
80 RIGHT 90
END

screen. (The small triangle shown In

figure 1 represents the TURTLE). A
similar procedure, TRI, could be
defined as follows:

TO TRI f^ Figure 2

10 FORWARD 100
20 RIGHT 120
30 FORWARD 100
40 RIGHT 120
50 FORWARD 100
60 RIGHT 120
END

Having defined procedures BOX
and TRI, the student can now use
these as commands to the computer,
in effect developing his own "private

language" as he goes along. In parti-

cular, they can easily be used as sub-
procedures in creating the drawing,
HOUSE, or the abstract design,

FLOWER.

Figure 3
TO HOUSE
10 BOX
20 FORWARD 100
30 RIGHT 30
40 TRI
END

TO FLOWER
10 REPEAT [TRI RIGHT 30] 12
END

Figure 4

V

These TURTLE commands, when
embedded in a suitable interactive,

procedural computer language such
as LOGO, provide the basis for a rich

universe of activities called Turtle

Geometry, which includes cartoon
drawings, simple and complex geo-
metric designs, mathematical theory
building, and computer games and
animation. Extensions of Turtle Geo-
metry have proven fruitful when used
with advanced high school students

or MIT freshmen and sophomores.
The universe of turtle geometry pro-
vides a conceptual framework for

such aspects of mathematics as co-
ordinate systems, positive and nega-
tive numbers, the use of variables,

symmetry and similarity, the signifi-

cance of special angles (30-60-90,

180, 360, etc.). The computer pro-
gramming involved in beginning
LOGO activities can include the
notion of procedures and subpro-
cedures, recursion and iteration, the
naming of procedures and variables,

the use of conditional logic in the
form of simple "stop rules" for repeti-

tive procedures, the understanding of

procedural hierarchy, and the use of

"debugging" strategies.

Within the "universe" of turtle

geometry there is room for different

students, working individually, to
create their own sub-universes or
"microworlds" with their own limited

but expandable set of concepts, and
related activities and projects. The
pedagogy of a LOGO classroom can
be seen as the task of helping each
child to create, explore and extend his

or her own "microworlds." In this

paper we describe the "microworlds"
of two students, Deborah and Donald,
who approached a very similar pro-

ject, in very dissimilar ways. We feel

that by focussing on these two
individuals we can demonstrate how
the computational environment of

TO RABBIT
5 HAT

10 LITTLE EYES
15 FACE
20 PENUP
25 FORWARD 70
30 FORWARD 3
35 RIGHT 20
40 PENDOWN
45 EARS
50 RIGHT 90
55 FORWARD 50
60 FORWARD 3
65 FORWARD 60
70 FORWARDS
75 FORWARD 3
80 RIGHT 90
85 RIGHT 20
90 EARS
END

TO HEAD
1 BOX
2 EYES
3 NOSE
4 MOUTH
5 BEARD
6 HAIR

70 EARS
80 HAT
85 FLOWER
END

Figures

LOGO fosters the learning of children
with very different developmental
levels, learning styles and academic
abilities.

A Comparison of Donald and
Deborah's Work

Deborah and Donald each carried
out one major project as part of their

LOGO experience. They each pro-
grammed the computer to draw a
cartoon-like "head." Both projects,
and the superprocedures used to
draw them are shown in figure 5.

Deborah is considered by her

teachers to be a "slow learner." In her
regular classes she often appears to

be withdrawn, unrelated to the

subject matter or to her fellow stu-

dents. When she began work in

LOGO, she was totally dependent on
the teacher — requiring his reassur-
ance on matters as routine as when to

type a carriage return.

Deborah was able to slowly build

her confidence and understanding by
limiting her choices of LOGO com-
mands and inputs, limiting the goals
of her work, and by working in a way
that minimized the chances of error.

While Deborah began her LOGO
experience by asking for help at

literally every turn, she had a deeply
ingrained resistance to new ideas or

concepts. For a long time she
rejected the use of subprocedures,
which could have greatly expanded
her possibilities. It was as though she
deliberately provided herself with a
very definite and restricted "micro-
world" in which to operate.

Deborah used as few different

commands as possible in her work.
Basic turtle commands along with arc

primitives RARC and LARC were
almost the only commands she used.
For inputs to TURTLE commands,
she used only multiples of 10, up to

100. If a larger effect was needed, she
would use two steps, as in FOR-
WARD 90, FORWARD 30.

Deborah began by using only
inputs of 30 for all TURTLE com-
mands, and gradually expanded to

include other numbers, while con-
tinuing to use 30, 60 and 90 as her

favorites. This "microworld" which
Deborah chose for herself, is very

nearly as rich as all of Turtle Geo-
metry. It includes squares, triangles,

"circles" "stars" "men" "rabbits," and
a variety of abstract designs, as well

as the mathematical concepts of

perpendicularity, inverse operations,

the total turtle trip theorem, sym-
metry, similarity, estimation of

lengths and angles, planning and de-

bugging, and procedure writing.

DECEMBER1979 87



LOGO,con't...

By limiting her inputs to numbers
such as 30, 60 and 90, Deborah
actually enhanced the possibility that

random explorations would produce
interesting results. At the same time,

she seemed to have a high degree of

visual intuition, often choosing pre-

cisely the correct input to produce a
desired effect. Her patience in a one-
step-at-a-time mode of operation was
remarkable. Her format was quite

stereotyped. (1) carry out one turtle

step (turn, move or penup); (2) check
to see if that looks right on the
screen; (3) if so, write down the step
and continue; (4) if not, clear the
screen, retype all the steps previously

written down and try another choice
for the questionable one; (5) when a
design looks good, choose a name for

it, and copy all the steps to make a
procedure.

As an example of Deborah's
success with this approach, we
examine the way in which she drew a
six-pointed star without making a
single mistake. She began by turning

the turtle RIGHT 30, and used a
combination of FORWARD 70s and
RIGHT 60s to complete the star. The
actual rotations required to construct
the star were RIGHT 1 20 at each point,

and LEFT 60 at each inner vertex. The
way Deborah accomplished these ro-

tations was quite typical of her work.
After each forward step, Deborah
would turn the TURTLE RIGHT 60.

She kept turning it RIGHT 60, until the
TURTLE was headed in what seemed
to her to be the right direction. This
required two repeats of RIGHT 60 at

each point, and five repeats of RIGHT
60 at each inner vertex. At one inner

vertex she missed the correct orienta-

tion, and calmly repeated RIGHT 60 a
total of eleven times until the TURTLE
was aimed in the right direction.

When she copied the steps in her

notebook, she copied all eleven
RIGHT 60s without any hesitation.

Figure6

It was not quite late in the series of

classes that Deborah was ready to

undertake a major project. She drew a

picture of a rabbit in her notebook,
and asked the teacher if he thought

that would make a good project. He
suggested modifying the rabbit, to

make use of straight rather than

curved lines, and helped her redraw

the picture in a more simplified form.

Figure 7

Although Deborah began by trying

to draw the rabbit as a long series of

commands, she soon accepted the
suggestion that she break the prob-
lem into parts, and make each part a
separate subprocedure. Although her
work was directed toward an overall

goal , and involved a certain amount of

"top-down" planning, she con-
structed each part of the rabbit piece

by piece, in an exploratory fashion.

Once again her choice of inputs to

FORWARD and RIGHT commands
were such that it was relatively easy
for her to make the design come out

the way she wanted. Without any
apparent planning, she chose the

length for the sides of the rabbit's

head (FORWARD 90 FORWARD 30) in

a way that made it easy for her to

locate the eyes and nose symmetric-
ally. To locate the eyes she posi-

tioned the TURTLE at one side of the

head, and moved it FORWARD 30.

Deciding that that "looked like the

right spot for an eye," she drew a
circle of radius 20. She then moved
the TURTLE twice more in steps of

FORWARD 30, decided that that

looked about right for the second eye.

Thus she was able to locate both eyes
symmetrically. It was apparent that

she had not decided that the rabbit's

head was 120 steps across, and that

she could therefore locate the eyes
symmetrically 30 steps in from each
edge. More simply, she "knew" that

90 and 30 were "useful numbers" and
that if she kept trying FORWARD 30
"it ought to come out right."

Figure8

With the completion of her rabbit

project, Deborah had almost totally

reversed her initial feelings of depen-

dence and incompetence. She invited

her parents, teachers and school

principal to visit the computer lab,

and in many ways, demonstrated to

her visitors and classmates her new
found sense of confidence, satisfac-

tion and power.
Donald's work, which provides a

striking contrast to Deborah's, was
characterized by a strong component
of advance planning, and the creating

of structures within which problems
could be solved. At the same time,

Donald was quite ineffective at the

visually-based, exploratory modes of

problem solving which were so useful

to Deborah. He had difficulty esti-

mating angles, and making use of the

visual feedback provided by his

explorations to improve his next

attempt.
Throughout his work Donald was

extremely receptive to suggestions
from the teacher, often making use of

new ideas before he fully understood
them. In this way, he was able to

incorporate into his way of working,

strategies that would continue to

prove usefut, as he gradually came to

understand them through use in more
than one context. He seemed to have

the confidence that he could make
use of the teacher's suggestions
effectively and that he would even-

tually understand them, even if the

concepts were a bit hazy at first.

As an example of both the effec-

tiveness and teh difficulties asso-
ciated with Donald's structured plan-

ning approach as well as the frustra-

tion he experienced with visual

approaches to problem solving, we
consider his construction of a

"house" from a square and a triangle,

a common LOGO task, tackled by

many students at an early stage of

their LOGO experience.

At first Donald attempted an

exploratory approach to solving this

problem. He began by having the

TURTLE draw a triangle on the

screen, making use of the TRI pro-

cedure described above. Having
started by drawing a triangle, Donald
established a "framework" for solving

the problem corresponding to the

initial orientation of- the triangle.

Asked to draw a picture of what he
was trying to accomplish, he made
the diagram shown in figure 9. Since

Figure9

V
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Computer Design Labs Z80 Disk software
We have acquired the rights to all TDL software (& hardware). TDL software has long had the reputation of being the best in the

industry. Computer Design Labs will continue to maintain, evolve and add to this superior line of quality software.

— Carl Galletti and Roger Amidon, owners.

All of the software below is available on
any of the following media for operation

with a Z80 CPU using the CP/M* or similar

type disk operating system (such as our

own TPM*).

for TRS-80* CP/M (Model One)
for 8" CP/M (soft sectored single density)

1ot l»V CP/M \soH sectored single density)

for 5 1
/4
" North Star CP/M (single density)

for 574" North Star CP/M (double density)

BASIC I

A powerful and fast Z80 Basic interpreter

with EDIT, RENUMBER, TRACE, PRINT
USING, assembly language subroutine

CALL, LOADGO for "chaining", COPY to

move text. EXCHANGE, KILL, LINE INPUT,
error intercept, sequential file handling in

both ASCII and binary formats, and much,
much more. It runs in a little over 12 Kand is

ROMable. An excellent choice for games
since the precision was limited to 7 digits in

order to make it one of the fastest around.

$69.95.

BASIC II

Basic I but with 12 digit precision to make
its power available to the business world

with only a slight sacrifice in speed. Still

runs faster than most other Basics (even

those with much less precision). $99.95

BUSINESS BASIC
The most powerful Basic for business

applications It adds to Basic II with random
or sequential disk files in either fixed or

variable record lengths, simultaneous

access to multiple disk files, PRIVACY
command to prohibit user access to source

code, global editing, added math functions,

and diskfile maintenance capability without

leaving Basic (list, rename, or delete).

$159.95.

ZEDIT
A character oriented text editor with 26

commands and "macro" capability for

stringing multiple commands together.

Included are bidirectional search with

optional replace and a complete array of

character move, add, delete, and display

functions. $49.95.

ZTEL
Z80 Text Editing Language - Not just a

text editor. Actually a languagewhich allows

you to edit text and also write, save, and
recall programs which manipulate text.

Commands include conditional branching,

subroutine calls, iteration, block move,
expression evaluation, and much more.
Contains 36 value registers and 10 text

registers. Be creative! Manipulate text with

commands you write using Ztel. $68.95.

TOP
A Z80 Text Output Processor which will

do text formatting for manuals, documents,
and other word processing jobs. Works with

any text editor. Does justification, page
numbering and headings, spacing,
centering, and much more! $68.95

*Z80 is a trademark of Zilog

'TRS-80 is a trademark of Radio Shack

DECEMBER 1979
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MACRO I

A macro assembler which will generate
relocateable or absolute code for the 8080
or Z80 using standard Intel mnemonics plus

TDL/Z80 extensions. Functions include 14

conditionals, 16 listing controls. 54 pseudo-
ops, 11 arithmetic/logical operations, local

and global symbols, chaining files, linking

capability with optional linker, and
recursive / reiterative macros. This
assembler is so powerful you'll think it is

doing all the work for you. It actually makes
assembly language programming much
less of an effort and more creative. $49.95

MACRO II

Expands upon Macro Is linking
capability (which is useful but somewhat
limited) thereby being able to take full

advantage of the optional Linker. Also a

time and date function has been added and
the listing capability improved. $68.95

LINKER
How many times have you written the

same subroutine in each new program? Top
notch professional programmers compile a

library of these subroutines and use a

Linker to tie them together at assembly
time. Development time is thus drastically

reduced and becomes comparable to

writing in a high level language but with all

the speed of assembly language. So, get the

new CDL Linker and start writing programs
in a fraction of the time ittook before. Linker

is compatible with Macro I & II as well as

TDL/Xitan assemblers version 2.0 or later.

$68.95
DEBUG I

Many programmers give up on writing in

assembly language even though they know
their programs would be faster and more
powerful. To them assembly language
seems difficult to understand and follow, as

well as being a nightmare to debug. Well,

not with proper tools like Debug I. With
Debug I you can easily follow the flow of any
Z80 or 8080 program. Trace the program
one step at a time or 10 steps or whatever
you like. At each step you will be able to see
the instruction executed and what it did. If

desired, modifications can then be made
before continuing. It's all under your
control. You can even skip displaying

a subroutine call and up to seven break-

points can be set during execution. Use of

Debug I can pay for itself many times over

by saving you valuable debugging time.

$69.95.

DEBUG II

This is an expanded debugger which has
all of the features of Debug I plus many
more. You can "trap" (i.e. trace a program
until a set of register, flag, and/or memory
conditions occur). Also, instructions may
be entered and executed immediately. This

makes it easy to learn new instructions by
examining registers/memory before and
after. And a RADIX function allows chang-
ing between ASCII, binary, decimal, hex,

octal, signed decimal, or split octal. All

'TPM is a trademark of Computer Design Labs. It is not

CP/M* *CP/M is a trademark of Digital Research

nited Software Applications 609-599-2146 or Otto Electronics
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these features and more add up to give you
a very powerful development tool. Both
Debug I and II must run on a Z80 but will

debug both Z80 and 8080 code. $88.95.

ZAPPLE
A Z80 executive and debug monitor.

Capable of search, ASCII put and display,

read and write to I/O ports, hex math, break-

point, execute, move, fill, display, read and
write in Intel or vinary format tape, and
more! Disk $19.95. Also available in 2Kx8
ROM with initialization for the SMB I or II

(3 ACIA's and 1 PIA) $34 95.

SMB II bare board $49.95.

One PIA and four 74LS244S for SMB II

$12.95
8080 version of Zapple - disk $19.95
on 2516 $49.95

TPM*
A NEW Z80 disk operation system! This

is not CP/M*. It's better! You can still run

any program which runs with CP/M* but

unlike CP/M* this operating system was
written specifically for the Z80* and takes

full advantage of its extra powerful instruc-

tion set. In other words its not warmed over

8080 code! Available for TRS-80*, Tarbell,

ICOM, Xitan DDDC, SD Sales "VERSA-
FLOPPY", North Star (SD&DD), and Digital

(Micro) Systems. $49.95.

PAYROLL
The Osborne package. Requires C Basic 2
2 disks $74.95 Book $15.00

ACCTS REC/ACCTS PAY
By Osborne. Requires C Basic 2 $99.95
Book $15.00.

GENERAL LEDGER
By Osborne. Requires C Basic 2 $99.95
Book $15.00

C BASIC 2
Required for Osborene software $99.95
Manual included.

ORDERING INFORMATION
Visa, Master Charge and COD. O.K. To

order call or write with the following infor-

mation.

1. Name of Product (e.g. Macro I)

2. Media (e.g. 8" CP/M)
3. Price and method of payment (e.g.

COD.) include credit card info, if

applicable.

4. Name, Address and Phone number.
5. For TPM orders only: Indicate if for

TRS 80. Tarbell, Xitan DDDC. SD Sales
(5V4 " or 8"), ICOM (5v4

" or 8"), North
Star (single or double density)or Di-

gital (Micro) Systems.
6. N.J. residents add 5% sales tax.

For Phone orders only call toll free

1-800-327-9191 Ext. 676
(Except Florida)

1-800-432-7999 Ext. 676 (Florida)

Computer Design Labs
342 Columbus Avenue
Trenton, N.J. 08629

Dealer inquiries invited.

609-448-9165



he was now dealing with two
disorientations, the gap between the
TRI and BOX procedures, and the
tilted orientation of the entire shape,
Donald had more difficulty than he
could handle, and in an hour of

exploration, never succeeded in re-

solving the problem in this form.
At the next class, the teacher

suggested that Donald draw the BOX
first. This suggestion provided him
with enough new insight to devise a
plan for solving the problem. Don-
ald's plan allowed him to avoid the
usual problem of finding the rotation

needed to attach the triangle to the
upper left hand corner of the box.
Instead, he moved the turtle to the
upper right hand corner of the box,
reversed its direction, and then drew
the triangle so that its first side was
along the top of the box. In this way
he resolved the problem analytically,

eliminating the need for visual ex-

plorations. A
FigurelO / \

h

Donald's HEAD project occupied
him for more than 12 class periods —
more time than any other student
devoted to a single project. This pro-
ject also began with a plan, a cartoon-
like drawing of a man's head, which
formed the basis of Donald's work.
After one session of exploratory
work, Donald drew a revised plan, and
worked with his teacher to create a
superprocedure, designed to draw the
entire figure.

Figure 11

Donald's original superprocedure,
TO HEAD, included the first six
features of the head: the outside
(BOX), EYES, NOSE, MOUTH,
BEARD and HAIR. Once the super-
procedure was written, each subpro-
cedure became a mini-project, requir-
ing one or two classes to resolve.

Each feature of the head required it's

own "construction plan," a combina-
tion of the analysis and exploration
needed to carry it out. While working
on the features of his head, Donald
made use of a great deal of teacher
assistance, especially in developing
approaches to geometric analysis
that were necessary to overcome his
difficulties with visual problem solv-
ing.

When Donald came to his subpro-
cedure, EYES, for example, he could
not resolve the problem of how to
locate the eyes symmetrically, by
means of visual exploration. After
several unsuccessful attempts, he
asked for advice from the teacher. The
teacher helped him set up a kind of
"grid" with which he calculated the
location of the eyes, and he was then
able to solve this problem without any
furtherdifficulty.

Other, more complex problems
that Donald encountered in the
course of the project were resolved in

similar fashion — by creating "struc-
tures" which enabled him to solve the
problem analytically and avoid visual
explorations. In the course of his
work Donald encountered estimation
of distances and angles, the geo-
metry of arcs and circles, the total

turtle trip theorem, and the use of
both grid-based and intrinsic coordi-
nate systems. He learned to use sub-
procedures and sub-subprocedures,
to use patterned procedures making
use of a REPEAT command, to make
use of variables to control the size and
shape of his "hat" and "flower" and to
use a procedure with a conditional
stop rule. Although Donald only
"learned" these approaches to the
extent necessary to solve the particu-
lar problems inherent in his project,
each succeeding use of the same
concept, reinforced his exposure to
it, deepening his sense of mastery.

Donald's final figure, drawn by the
superprocedure, HEAD, represents
an almost literal mapping of his
revised plan, figure 11, into a
computer program.

Conclusion

In summary, we observe that
Deborah's and Donald's problem
solving styles were markedly different
in several ways:

1. Planning
Donald was a "planner." He made
an overall plan for his project, and
created separate plans for each
subpart of his project. Deborah
had an overall idea of what she
was trying to accomplish, but her
actual project was carried out in

an exploratory manner, one step
at a time. Donald's superpro-

cedure HEAD, was written to serve

as a framework for his project;

Deborah's superprocedure, RAB-
BIT, was written as the final step

in completing her project.

2. Analysis vs. Intuition

Deborah relied on an accurate
visual intuition and a very limited

set of inputs to TURTLE com-
mands; Donald's visual intuition

was poor. He relied on mathe-
matical analysis to resolve each
problem he faced.

3. Comfort With New Ideas

Donald absorbed a great deal of

new information and tried a
number of new approaches as he
carried out his project — confi-

dent that he could learn the skills

he needed as he went along;
Deborah resisted new learning —
her learnings consisted largely of

consolidating and reinforcing old

skills and methods.
4. Obtaining Assistance From

A Teacher
Donald made regular use of assis-

tance from his teacher, while
Deborah insisted on "doing things
in her own way," and resisted

suggestions which she did not

fully understand.
The observed differences give rise

to pedagogical questions that are not
limited to teaching children to use
computers: How can teachers learn

the learning styles of their students?
How can teaching approaches in

normal classes be flexible enough to

support such a wide variation in

learning styles? How can a teacher
help Deborah acquire some of Don-
ald's analytic approach? Can Deb-
orah's intuitive understanding be
learned by Donald?

The success of both Donald and
Deborah in a LOGO environment
leads us to believe that additional

experience in such an environment
may be productive in beginning to

answer these questions.

Footnotes

1

.

"An Assessment and Documentation of a
Children's Computer Laboratory," LOGO
Memo 48, 1977.

2. "An Interim Report of the Brookline LOGO
Project," LOGO Memo 49, 1978.

3. "Final Report of the Brookline LOGO Pro-

ject," to be published Spring, 1979.
4. "Programming Languages as a Conceptual

Framework for Teaching Mathematics."
Feurzeig W., Papert S.A., Bloom M.,

Grant R., and Solomon C Report No.
1889. Bolt, Beranek, and Newman. Cam-
bridge, Massachusetts. 1969.

5. "Twenty Things to do With a Computer."
Seymour Papert and Cynthia Solomon.
LOGO Memo 3, June 1 971

.

6. "Teaching Children to be Mathematicians
vs. Teaching About Mathematics," Sey-
mour Papert. LOGO Memo 4, July 1 971

.

7. Turtle Geometry, Abelson and diSessa, to

be published by MIT Press in 1979.

N
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RADIO SHACK COMPUTER OWNERS
TRS-80 MODEL I AND MODEL II

PRACTICAL APPLICATIONS
BUSINESS
GAMBLING • GAMES
EDUCATION
PERSONAL FINANCE
BEGINNERS CORNER
NEW PRODUCTS
SOFTWARE EXCHANGE
MARKET PLACE
QUESTIONS AND ANSWERS
PROGRAM PRINTOUTS

AND MORE

MONTHLY
NEWSLETTER

PROGRAMS AND ARTICLES PUBLISHED IN OUR FIRST 12 ISSUES
INCLUDE THE FOLLOWING:

A COMPLETE INCOME TAX PROGRAM (LONG AND SHORT FORM)
INVENTORY CONTROL
STOCK MARKET ANALYSIS
WORD PROCESSING PROGRAM (FOR DISK OR CASSETTE)
LOWER CASE MODIFICATION FOR YOUR VIDEO MONITOR OR PRINTER
PAYROLL (FEDERAL TAX WITHHOLDING PROGRAM)
EXTEND 16 DIGIT ACCURACY TO TRS 80 FUNCTIONS (SUCH AS
SQUARE ROOTS AND TRIGONOMETRIC FUNCTIONS)
NEW DISK DRIVES FOR YOUR TRS 80
PRINTER OPTIONS AVAILABLE FOR YOUR TRS 80
A HORSE SELECTION SYSTEM***ARITHMETIC TEACHER
COMPLETE MAILING LIST PROGRAMS (BOTH FOR DISK OR CASSETTE
SEQUENTIAL AND RANDOM ACCESS)
RANDOM SAMPLING***BAR GRAPH
CHECKBOOK MAINTENANCE PROGRAM
LEVEL II UPDATES***LEVEL II INDEX
CREDIT CARD INFORMATION STORAGE FILE
BEGINNER'S GUIDE TO MACHINE LANGUAGE AND ASSEMBLY
LANGUAGE
LINE RENUMBERING
AND CASSETTE TIPS, PROGRAM HINTS, LATEST PRODUCTS

COMING SOON (GENERAL LEDGER, ACCOUNTS PAYABLE AND
RECEIVABLE, FORTRAN 80, FINANCIAL APPLICATIONS PACKAGE,
PROGRAMS FOR HOMEOWNERS, MERGE TWO PROGRAMS,
STATISTICAL AND MATHEMATICAL PROGRAMS (BOTH
ELEMENTARY AND ADVANCED) . . . AND

^-tJ^t WORD PROCESSING PROGRAM (Cassette or Disk)
^*%>*->l For writing letters, text, mailing lists, etc., with each new subscriptions or renewal.

Of LEVEL II RAM TEST -

Checks random access memory to ensure that all memory locations are working properly.

SEND FOR OUR 36 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS 80 PROGRAMS AVAILABLE
ON CASSETTE AND DISKETTE). $2.00 OR FREE WITH EACH SUBSCRIPTION OR SAMPLE ISSUE. 3

•CQMPJTRQNICS
is/iA-n-es/umcAj.

Box 149 New City, New York 10956
*»*•:...-

,
CM«J«

ONE YEAR SUBSCRIPTION $24

TWO YEAR SUBSCRIPTION $48

SAMPLE OF LATEST ISSUE $ 4

HOUR
24 ORDER

LINE

(914) 425-1535

START MY SUBSCRIPTION WITH ISSUE

(#1 - July 1978 • #7 - January 1979 • #12 - June 1979)

NEW SUBSCRIPTION RENEWAL

CREDIT CARD NUMBER

SIGNATURE

EXP. DATE

NAME

ADDRESS
*** ADD $6/YEAR (CANADA, MEXICO) ADD $12/YEAR AIR MAIL OUTSIDE OF U.S.A., CANADA & MEXICO *
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Sine POLYs: Some
Geometrical Explorations

Neil Rowe

Analytic geometry on the com-
puter doesn't have to be just drawing
graphs of known functions. Here are

some simple but powerful things to

explore.

I use abstract things called

"turtles" to draw the patterns. That is,

things that can either go FORWARD a
specified distance, drawing a line, or

turn RIGHT a specified angle in

degrees. The classic "turtle" program
is called POLY, and consists of re-

peating over and over again the pair of

instructions.

FORWARDS
RIGHTA

where Sand A are some numbers. For
instance, if A = 90 degrees, it's a
square; if A = 60 degrees it's a hexa-

gon. S just controls the size of the

drawn figure. This program will draw
all regular polygons and regular

"stars". Note when S and A are both
small, the angles of the figure are

hard to see, and you'll appear to be
drawing a smooth circle.

Figure 1 : AMPOLY, K = 1 and A = 1

.

In what follows we'll consider
programs of the POLY form, but

where sines and cosines are involved.

1. AMPOLY

Consider repeating forever:

FORWARD SIN(T)
RIGHTA
ADD A TOT

look like a heading of 0, but we con-
sider them here two different things.)

The above program draws a cycloid

(Fig.1).

Figure2: AMPOLY, K = 2and A = 1

.

Similarly,

FORWARD SIN(K * HEADING)
RIGHTA

and related programs draw cycloid-

like closed figures (Figs. 2-4). (The
*

stands for multiplication.) I call this

program AMPOLY because it's a

POLY whose FORWARD step size is

being "modulated" at some fre-

quency.

Figure 3: AMPOLY, K = 4 and A = 1

.

2. FMPOLY

You can also have a "frequency
modulation" POLY:

Figure 4 : AMPOLY, K = 1 and A = 3.

3. HSQUARE

There are lots of interesting vari-

ants on the preceding. One of my
favorites is the repeated loop.

FORWARD SIN(HEADING + HEADING
RIGHTA

These designs (see Figs. 10-12) show
many interesting symmetries, and are

highly varied for different values of A.

Figure5: FMPOLY, CF = 2, MF = 8, Ml = 2.

4. More Familiar Curves

Turtle programs of this form can
also draw some of the familiar curves

of Cartesian geometry. For instance,

a parabola (Fig. 13):

FORWARDS
RIGHT (SIN(HEADING * SIN(HEADING) * SIN(HEADING)

)

or a hyperbola:

FORWARD S
RIGHT (SIN(HEADING) * SQUAREROOT(SIN (HEADING) )

)

or equivalents

:

FORWARD SIN(HEADING)
RIGHTA

where HEADING is a variable repre-

senting the total amount the turtle

has turned right since it started. (Note
that a heading of 360 degrees may

Neil C. Rowe, Dept. of Computer Science,
Stanford University, Stanford, CA 94305.

FORWARDS
RIGHT (CF + (MI* SINT))
ADD MF TOT

where CF denotes center frequency,
MF modulation frequency, and Ml
modulation index ("How much"
modulation you want). For small S in

these programs, the amount of curva-
ture of a circle is varied periodically,

so when Ml is small they look close to

circles. See Figs. 5-9 for examples.

or an exponential curve

:

FORWARD S
RIGHT (SIN(HEADING) * SIN(HEADING) * COS(HEADING))

5. Some Questions To Explore

(a) Why does AMPOLY have K
"points" if K is an odd integer greater

than1,but2KifKiseven(K > 1):
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scoRE-eeeea hi-score-

FUNCTION PLOT $24.95

A=38 POINTS

&=29 POINTS

=18 POINTS

HIT ANY KEY TO ESCAPE

APPLE INVADERS GAME

f N

V J

l-CHING $15.95

r* I***********************************
QUESTION 82 SCORE-e

*»t«*«t**»t*********************t»»t»t*

michael igor peschkowsky <hike nichols)
Directed ann Bancroft in -the graduate-
her real name has

CYBELE ELLIOT
ALICIA UUNDERLAND
AGNES HEAOMORE
ANNA MARIA ITALIANO

ANSWER ?

ttttttt
TIME * 28*

******

TRIVIA BOX $19.95

>>>> MOTO-CROSS <<<<
Y CHRIS OBERTH COPYRIGHT
R SCORED _^ s

L OHER
T ;

MOTO-CROSS $9.95

FRUSTRATION $9.95

GUIDED MISSILE $15.95

LASER BLAST $9.95

fit RCURY
UENUS
EARTH
HARS

REIATIUE SIZES Of THE NINE PLANETS

PRESS ANY KEY TO SEE THE ORBITS.

THE PLANETS

DECEMBER 1979

$15.95

CASSETTE $15.95

DISKETTE $19.95

AND MORE...
ACTIVE FILTER^ $24.95

ALIEN INVASION 9.95

AMPERSORT II 15.95

APPLE ALLEY 6.95

BASEBALL 15.95

BATTLEFIELD 9.95

BREAKTHRU 9.95

CHECK BOOK 34.95

DATABASE MAILER 29.95

DEATH RACE 15.95

EARTH QUEST 19.95

HOME BUDGET 24.95

HOUSEHOLD FINANCE 24.95

MINI GENERAL LEDGER 59.95

MOUSE HOLE 6.95

PEG JUMP 9.95

RICOCHETTE 9.95

STAR VOYAGER 15.95

STUNT CYCLE 15.95

All orders must include 3% postage and handling. California

residents add 6% sales tax. VISA and MASTERCHARGE
accepted.

Apple II is a trademark of Apple Computers, Inc.

PROGRAMMA
INTERNATIONAL, Inc.

3400 Wilshire Blvd.

Los Angeles, CA 90010

(213) 384-0579
384-1116

384-1117

Dealer Inquiries Invited

CHANCE FEATURES (N=N0) ">

COORDINATEC 0-279 >= 159 c gL0R< 8- 7>=

J

COORDINATEC 8-159)= 79 R0T< 8z6*>=fg
SCALE( 1-255)= 2 PULL GRAPH'N

SHAPE BUILDER $19.95

SCORE A SCORE B 1

BLOCKADE $9.95

: downs=0
punches left=2

KNOCK DC*MS>e
PUNCHESLEFT-3

BOXING $9.95

SOLVING FOR X

20X - 1 SSHHMMM^MM^ - 6 A * 98C - 93:

6A-98C*1I5X-I
6A-980II5X-1
6A-98C*! 15X*«
1 I5X»6A-98C
I 15X = -6fl«98C»:
X«- 852173913A* 782698

SOLVING FOR X

T ALGEBRA I FIRST OEGREE EQUATION SOLOER

ALGEBRA I $15.95

SPACE WAR $9.95

CANIS MAJOR
ORION'S DOG

ORION
THE HUNTER

SIRIUS IS THE BRIGHTEST STAR IN THE SKY.
UIEU LOOKING SOUTH IN I1ARCH
DONE* PRESS ANY KEY TO RESTART.

SIRIUS $15.95
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SinePOLYs,con't...

Figure 6 : FMPOLY, CF = 2, MF = 6, Ml = 8.

(b)AMPOLYs can also be drawn by
another quite different program. It's

generally called DUOPOLY, and con-
sists of the repeated loop

:

SET HEADING TO BE H1
FORWARD S1
RIGHT A1
SET H1 TO BE HEADING
SET HEADING TO BE H2
FORWARD S2
RIGHT A2
SET H2 TO BE HEADING

Among other things, this program
can draw hypocycloids and epicy-
cloids, figures representing the
addition of two circular motions
where the rate of circumference travel

is the same for both. Show that
AMPOLYs are hypocycloids and epi-
cycloids, and find the exact relation-
ship between the AM POLY argu-
ments and the parameters of the
circular motions. (You might want to
do reading about amplitude modula-
tion.)

Figure7: FMPOLY, CF = 2, MF = 3, Ml = 9.

(c) DUOPOLY (see above) draws
ellipses when A1 = -A2. Find out
why. Then investigate why FMPOLY
when MF = 2 * CF, the repeated loop

FORWARD SIN(HEADING)*SIN(HEADING)
RIGHTA

and the repeated loop

FORWARDS + (COS(2 * HEADING)))
RIGHTA

all draw things that look sort of like

ellipses but not quite. (You might
want to do some reading about fre-

quency modulation, and you might
try the preceding question first.)

(d) One interpretation of that last

variant in the preceding question is

that the turtle is "going against a
grain" when it moves at HEADINGS
near 90 and 270 degrees as opposed
to and 180 degrees, so it can't go as
far per each "step". Investigate other
such figures of the form

FORWARD (1 +(B*COS(C* HEADING)))
RIGHTA

Why is the figure closed for B = 1 and
C = 2 but not for B = 1 and C = 1 ?

Figure8: FMPOLY, CF = 2, MF = 7, Ml = 8.

(e) (for people who know some
physics) Try to model a "turtle on a
sloping plane" where the amount of
effort the turtle must exert against
gravity and friction per each "step" it

takes is constant (hence step size
must vary with direction). Try drawing
some figures on this slope and see
how they're distorted. Maybe try

some irregularly sloping surfaces.

Flgure9: FMPOLY, CF = 2, MF = 20, Ml = 30.

(f) Suppose you write a program
for a turtle in one of these "warped" or

"sloped" worlds. How can such a
turtle compensate so as to draw the
correct thing, even when it doesn't
know exactly how it's being warped?
(Maybe use drawing a POLY as an
example. You might want to read
about numerical analysis.)

FigurelO: HSQUARE, A = 17.

(g) Why is the following repeated
loop a closed figure only when P is

even?

FORWARD (SIN(HEADING) TO THE PTH POWER)
RIGHTA

(Assume A is not 0).

(h) What is the rotational sym-
metry of an FMPOLY figure in terms
of CF, MF, and Ml? Can you relate it

to the rotational symmetry of POLY?

Figure 1 1 : HSQUARE, A = 34.

(i) Prove that HSQUARE always
has both horizontal and vertical

bilateral symmetry for any integer A.

(j) HSQUARE can also have rota-

tional symmetry in addition to
bilateral symmetry (as Fig. 12, which
has rotational symmetry of order 4).

Develop a general method for predict-
ing this as a function of integer A.

(k) Why is it that the only
HSQUARE figures that are not closed
are for A a multiple of 8? And why not
all multiplesof8?

Figure 12: HSQUARE, A = 20.

(I) (for people who Know some
calculus) Show that any curve f(x) can
be drawn by the repeated turtle loop.

FORWARD 1

RIGHT -(SIN(HEADING) * SIN (HEADING) # SIN(HEADING) *
f
" (x)

)

where V '(x) is the second derivative of

f(x) with respect to x. Use this formula
to draw arbitrary functions of your
choice. (Note that often it's possible
to express V '(x) as a function of

HEADING, as in the case of the para-
bola, hyperbola, and exponential
curve examples given before.)

(m) How is it that the above
formula draws a curve knowing only
the second derivative? Don't you
"lose information" in finding the
derivatives, and don't many functions
have the same second derivative? —
for instance, x(x-1) (x + 1), (x-1)

(x + .85i + .5)(x-.85i + .5), and x*x*x
all have6x.
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SinePOLYs.con't...

Figure 13: parabola.

(n) Use (1) to find the "mystery
curve" (Fig. 14) drawn by

FORWARDS
RIGHT SIN(HEADING)

Figure 14: curve for question (n).

For hints on the questions, write to

the author at Department of Computer
Science, Stanford University, Stan-

ford CA 94305. For many more ideas

about turtle drawings, see a forth-

coming book, Turtle Geometry, by
Hal Abelson and Andy DiSessa.

While LOGO will probably not replace

BASIC, it is still an outstanding simple, one-
command language which young children can
understand and learn quickly. For readers

unfamiliar with LOGO, we recommend the
following articles:

1

.

"Turtle Geometry Without Hardware" by
McLean and Pagano, Creative Computing, Vol.

1, No. 5 (pp 29-31) or Best of Creative

Computing, Vol.1, (pp 186-1 88).

2. "Twenty Things To Do With Your Com-
puter" by Papert and Solomon, Educational
Technology, Vol. 9, No. 4 (pp 39-42).

3. "Toward A Human Computer Language"
by A.B. Cannara, Creative Computing, Vol. 1,

No. 5 (pp 38-40) or Best of Creative Computing,
Vol. 1,(pp 58-60).

4. "Grammar As A Programming Lan-
guage" by N. Rowe, Creative Computing, Vol.

4, No. 1,(pp 80-85).

5. "A Comparison of the Problem Solving

Style of Two Students Learning LOGO" by
Daniel Watt, Creative Computing, Vol. 5, No. 12.
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OHIO SCIENTIFIC CIP

Graphics design program — draw any
image directly on screen using movable
cursor without POKE. Make full use of
graphics. Store image on tape.

Requires 8K. $12.00

4K version w/o tape storage $10.00

Plot program — plot any function over any
range on X-Y coordinates. Plot scattergram
for any data.

Requires 4K. $10.00

BENCHMARK SOFTWARE
7533 Venetian Way

Indianapolis, IN 46217

FREE
SOFTWARE CATALOG
For a free 20-page catalog of
Creative Computing Software for

all computers circle 217 on the
reader service card.

•

CIRCLE 118 ON READER SERVICE CARD

Built-in Interface for

TRS-80, PET and Apple n Computers
Axiom has made it simple for TRS-80,

PET and Apple II users. Just go to your

computer store and pick up an Axiom

printer with the appropriate built-in

interface. Take it home, plug it in and

start printing. We even supply the

cable and connector.

There are two models: The EX-801

prints upper and lower case alpha-

numeric characters and all the

graphic symbols used by your com-

puter. The EX-820 goes a step further,

providing precise alignment of both

horizontal and vertical dot patterns

for a true hardcopy of computer gen-

erated graphics. With up to 128 dots

per inch resolution, the only limit is

your imagination. The price is right,

too. Just $535 for the EX-801. So visit

your computer store today.

95

5932 San Fernando Road, Glendale, CA 91202
(213) 245-9244 • TWX: 910-497-2283
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44 TRS-80 USERS!

lourSoftware

GAMES
Warfare I 4-game anthology, Level II, 16K $7.95

Backgammon by Scott Adams. Level II, 16K
$7.95

X-WIng II by Chris Freund. Level II, 16K $9.95

Talpan by Art Canfil. Level II, 16K $9.95

Sargon Chess by Dan and Kathe Spracklen.

Level II, 16K $19.95

Chess Companion by Michael Kelleher. Level II,

16K $7.95

Three D Tic Tae Toe by Scott Adams. Level II,

16K $7.95

Concentration by Lance Micklus. Level II, 16K
$7.95

Amazin' Mazes by Robert Wallace. Level II, 16K
$7.95

Time Bomb by David Bohlke. Level II, 16K $4.95

Life Two by Leo Christopherson. With sound
-Level II, 16K $14.95

Android Nlm by Leo Christopherson. With

sound - Level II, 16K $14.95

Cubes by Leo Christopherson Level II, 16K $9.95

Mastermind II by Lance Micklus $7.95

Mastermind II - Source List $20.00

Robot/Breakaway Game duo by Lance Micklus.

Level II, 4K $7.95

Tycoon by David Bohlke. Level II, 16K $7.95

Slalom by Denslo Hamlin, level II, 16K $7.95

9 Games for Preschool Children by George
Blank. Level II, 16K $9.95

Ten Pin by Frank B. Rowlett, Jr. Level II, 16K
$7.95

Atlantic Balloon Crossing by Dean Powell. Level

II, 16K $9.95

Spsce Battles by Level IV, Level II, 16K Tape or

32K Disk, Tape $14.95, Disk - $19.95

Stsr Trek 111.3 by Lance Micklus Level II, 16K
$14.95

Dog Star Adventure by Lance Micklus. Level II,

16K $9.95

Safari by David Bohlke. Level II, 16K $7.95

Treasure Hunt by Lance Micklus. Level II, 16K
$7.95

'Round the Horn by George Blank. Level II, 16K

$9.95

Pork Barrel by George Blank. Level II, 16K $7.95

Kamikaze by Russell Starkey. Level II, 16K $7.95

All Star Baaeball by David Bohlke. Level II, 16K

$7.95

Barricade by Small Systems Software. Machine
Language -$14.95

Journey To The Center Of The Earth by Greg
Hassett. Level II, 16K Tape $7.95

Pentominoes by James Garon. Level II, 16K

$7.95

Snake Eggs by Leo Christopherson. With sound
- Level II, 16K $14.95

rnvYAW/VAi

Now
In Stock!
SARGON was the BEST

SARGON II is MUCH
BETTER

!

NEW!!!
Understandable! Indexed library with 200
Assembly Language Routines.

Z80 Software Gourmet
Guide And Cookbook
from Scelbi. $14.95 + $1 postage.

Seven levels of play

faster, better end game .

randomized opening.

$29.95

SPECIAL
PURPOSE

BOOKS
Sargon Handbook by Don & Kathe
Spracklen. $14.95 plus $1.00 shipping

and handling.

The Baalc Handbook by Dr. David A.

Lien. $14.95 plus $1

Z80 Instruction Handbook by Scelbi

Publications. $4.95

The Little Book Of BASIC Style by
John Nevison. $5.95 plus $1

TRS-80 Assembly Language Pro-

gramming by William Barden, Jr.

$3.95 plus $1

Introduction to TRS-80 Graphics by
Don Inman. $7.95 plus $1

Learning Level II by David A. Lien.

$15.95 plus $1

Calculator by R.

Level II, 4K $2.95

W. Robitaille, Sr.

Moving Signboard by Circle Enter-

prises. Level II. 4K $9.95

Hlstograph/Scattergram by Gary S.

Breschini. Level II, 16K $9.95.

Simple Simon by George Blank. Level

II. Written in BASIC. $4.95

Math Drill by K. L. Brown. Level II, 16K
$4.95

RPN Calculator by Russell Starkey.

Level II, 16K $9.95

Ham Radio by Michael Kelleher.

Level II, 16K $9.95

Ham Radio ARS 1.1 (32K disk) $24.95

Electronics Assistant by John Adam-
son. Level II, 16K $9.95

Prefllght by Stephen Hebbler. Level

II, 16K $20.00

Basic Statistics by Steve Reisser.

Level II, 16K $20.00

Drill Masters by Computer Graphics -

specify title desired. Level II, 16K
$7.95 each. German, Russian, Italian,

Spanish, or Music Theory

Keyboard-80 by John Adamson. Level

II, 16K $9.95

®
'

SAMPLER
$5.95

ADVENTURELAND

MISSION
IMPOSSIBLE

PIRATE'S

COVE

VOODOO
CASTLE

£*£>*&>
THE

COUNT

STRANGE
ODYSSEY SCOTT'ADAMS'

ADVENTURES
FUN

HOUSE

Cassettes $14.95

Combinations on disk:

2 for $24.95

3 for $39.95
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by Lance Micklus

The
in

Prog

STANDAR
Smart Term
rams for the

nal

TRS-80

(32K Disk)

$79.95

IMPORTANT
No sales tax •

All C.O.D.'s or special •

delivery orders are a mini-

mum of $5 for special

handling

When ordering Percom •

please add $5 each,

packaging and handling fee.

PRICES DO NOT •

INCLUDE SHIPPING

BUSINESS
Inventory 11.2 by M. Kelleher and R. W Robltallle,

Sr. 16K disk systems $59.95

Inventory System 11.3 by M. Kelleher. Improved
version, $79.95

Inventory 'S' by Roger W Robltallle, Sr. Level II,

16K Tape $24.95; 32K Disk $39.95

Payroll by Stephen Hebbler. For disk systems.
32K $59.95

Accounts Receivable II by S. Hebbler. 32K disk

systems $79.95

Appointment Log by Michael Kelleher. Level II,

16K $9.95 Disk version, $19.95

Qeneral Ledger I by M. Kelleher, requires 32K
Disk, $79.95

Mall List II by R. W Robltallle, Sr. 32K disk
systems $99.95

Small Business Bookkeeping by R. W.
Robitaille. Sr. Level II, 16K. With journal $22.00;

Without journal - $15.00

UTILITIES PERSONAL
NEWDOS by Apparat $49.95

NEWDOS + by Apparat $99.95

Machine Language Monitor by Small Systems
Software. Level II, 16K $26.95

Three Monitors for Disk by Small Systems Soft-

ware. Disk for 16 through 48K (all in one) $29.95

KVP Extender by Lance Micklus. Tape - $29.95;

Disk - $34.95

KVP 232 by Lance Micklus - KVP adapted for the

TRS-232. Tape - $29.95

ST80 Smart Terminal Level II, 16K $49.95

ST8UO rmarter Terminal for disk systems.

$79.95

Micro Text Editor by Don Coons. Level II, 4K or

16K $9.95

Text-80 by Frank B. Rowlett, Jr. For 32K disk

systems $59.95

8080-Z80 Conversion Level II, 16K $15.00

Renumber by Lance Micklus. Level II, available

in 16 through 48K (specify when ordering) $7.95

Renumber source listing $20.00

Electric Pencil by Michael Shrayer. Powerful

machine language word processing system.

Level II, 16K tape - $100; Disk version • $150

Level III BASIC by Microsoft. $49.95

Level I In Level II by Apparat. Level II, 16K $15.00

Fortran by Microsoft. 32K - 2 Disks. New low

price $195.00

Typing Tutor by Roger W. Robitaille, Sr. Level II,

16K $19.95

Secrets of the Tarot by John T. Phillipp. Level II,

16K $9.95

Blorhythms by Frank B. Rowlett, Jr. Level II, 4K
$4.95

Personal Finance by Lance Micklus. Level II,

16K $9.95

Advanced Personal Finance by Lance Micklus

for 32K disk systems $24.95

Home Financial Management by Michael
Kelleher. Level II, 16K $9.95

HARDWARE ACCESSORIES

••••••

HPIRDSIIX
WANTED
Used TRS-80 equipment! We buy and sell used
equipment. Call or write for details.

SPECIAL
$669. TRS-80
16K, LEVEL II

NO KEYPAD.

[magazine:
SoftSlde(monthly)

$18. 1 yr.Bulk Rate

$30. 1 yr., Overseas Airmail

$25. 1 yr., First Class or Overseas Surface

$38. 6 mos. w/cassette $68. 6 mos. w/disk

PROQ/80(bi-monthly)

$15. 1 yr., Bulk Rate

$22. 1 yr., First Class or Overseas Surface
$27. 1 yr. Overseas Airmail

SoftSlde's AppleSeed(monthly)

$15. 1 yr., Bulk Rate
$22. 1 yr., First Class

A trademark of Radio Shack and Tandy Corp.

Cassettes boxes of ten each. C-10 - $6.50 plus

$1.00 shipping
C-20 - $7.50 plus $1.00 shipping

Diskettes Dysan, (premium quality) box of 5

$24.95 plus $1.00 shipping; nationally known
brand, box of 10 • $34.95 plus $1

Diskette Storage Box $5.00

TM

SAVE $167.

TRS-80 expansion interface with our
16K RAM, single PERCOM disk drives

with cable, and NEWDOS operating
system. $830.

Floppy Armour™ Protective envelope for ship-

ping floppy disks, 5-pack - $4.95 plus $1.00 ship-

ping and handling

NEWDOS
Eliminate 90% of the hassle of a disk system by
replacing your TRS-DOS with NEWDOS! faster,

more reliable, many more features $49.95.

or

Add Superzap, Directory checks, other utilities.

NEWDOS $99.95

PACKAGE PRICE $150
SEPARATELY:
MACRO ASSEMBLER $80.-

FORTRAN $80.-

FREE!!

For more detailed

descriptions of our

software and ac-

cessories, send
for the "TSE"
catalog. ..it's

FREE!

TRS 232 by Small Systems Hardware - $49.95

Percom Disk Drives Single or dual, for TRS-80's
Single drive $399.00; Dual drive - $795.00; Cable
required - $29.95

ASK ABOUT OUR FREE
HARDSIDE CATALOG

TO ORDER (9AM - 5:30 PM, EST)

TOLL-FREE 1-800-258-1790

SoftwareExchange
6SouthStmet,Box68,Milford,NH03055 603-673-5144
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r Past Performance
Probability

The
Microcomputer
As An
Investment Tool

Robert M. Sharp

The investment problem consists of

selection and money management.
Profits

Applying computers to invest-

ment problems is a natural alliance,

typified by accounting systems,
information retrieval and screening of

stock selections by user given
criteria. The advent of the micro-
processor extends that use to an inti-

mate, interactive arrangement be-
tween the individual investor and his

computer, enabling theory testing
and game playing with investment
opportunities. Ideas can be quickly
explored in a laboratory environment
before hard cash is risked on an un-
proven thesis. The following discus-
sion illustrates the interfacing of the
microprocessor to records of past
performance to yield probabilities

and then managing those probabili-

ties to produce profit.

The investment problem consists
of selection and money management.
Selection is an art with small expec-
tations while money management is a
science capable of pyramiding a
small advantage into significant

profits.

First, let's look at the selection
process. There are two major factors

requisite to successful selection:

Market direction and intrinsic value
(quality) of the investment. Market
direction tends to dominate but is

more reversible and consequently is

ignored by some investors who
assume that quality stocks will even-
tually progress with good market
conditions. I believe in determining
odds of market advance and hedge
investments accordingly, removing
some risk when odds appear to be
poor and leveraging heavily when
odds appear to be favorable. The
obvious question at this point is how
do you determine the odds?

There are two theories concerning
market movement

:

1. An efficient market correctly
representing current values

under given economic condi-

tions, and
2. A market of random move-

ments behaving more or less

like a roulette wheel

.

I think that both are correct in a
combination that develops as
follows:

The market is obviously affected

by economic conditions, particularly

the availability of money, although it

doesn't step precisely in time with

those conditions. Random events,

user psychology, etc. tend to create a
random walk around the bias line

dictated by the economic environ-

ment. The trick is to determine the

bias line and the odds of significant

departure in either direction from that

line. The problem simplifies with

selection of predictor variable(s) that

are themselves more predictable and
readily available (documented). Now
the computer becomes useful as you
employ regression analysis to inspect

and discard a number of economic
indicators to determine their relation-

ship with market turns. My own

microcomputer analysis of the period

since the prime rate has been allowed

to float indicated the prime rate as

highly correlated with the market

movement. (Exhibit 1). Remember,
we are still in the art phase, so you
may select other variables. The prime

rate is a much smoother changing
variable than the Dow Industrial

average and tends to reach high

points ahead of the Dow reaching

bottoms (12% in July, 1974 and
market bottom in December). When
given a set of points, e.g., prime rates

near turning points in the Dow Jones
Industrial Index, Regression Analysis

measures the effect the predictor

(prime rate) has on the response vari-

able (Dow Average) by a coefficient of

correlation and computes a line of

regression that best fits the given

points. If you can estimate the ex-

treme value of the prime rate, then the

program returns a forecast of the

turning points in the Dow Average and
plots the given points and regression

line for visual assurance (Exhibit 1).

Scattar Diagram with Prograssion Llna

Exhibit 1. Dow Jonas Industrial Average As A Function of Prima Rata of Intarast
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WE WILL NOT BE UNDERSOLD
16K MEMORY UPGRADE KITS

•300 NS for TRS-80* $69.00
•250 NS for TRS-80*, Apple II, Sorcerer (specify) $75.00
•200 NS for TRS-80*, Apple II, Sorcerer (specify)$99.00

All kits complete with jumpers and instructions.
90 DAY WARRANTY

LETTER QUALITY
HIGH SPEED PRINTER
NEC Spinwriter

$2679.00

Complete inventory:
TRS-80* Apple PET Tl

Most Radio Shack software available at discount. Call for special
Christmas Prices.

DISK OPERATING SYSTEMS
Radio Shack DOS 2.2—No key bounce $14.95
NEWDOS by Apparatt-No key bounce $49.95

NEWDOS "PLUS" by Apparat* $99.95
NEWDOS plus the following functions: enhanced DIRCHECK
command, improved EDITOR, ASSEMBLER, DISASSEMBLER.
SUPERZAP. Machine language RELOCATOR, LEVEL I on disk.

Numerous enhancements to TRSDOS 2.1

DOS 3.0 by the original author of 2.1

MICRODOS by Percom Data
$49.95
$29.95

User-modifiable, comprehensive operating system written in

BASIC.

Includes TRS-80* interface software, quick change print fonts,
55 cps, bidirectional, high resolution plotting, graphing,
proportional spacing. 90 DAY WARRANTY.

PATCH PAK #1 by Percom Data
Patches and enhances TRSDOS for 40 and 77-track
drives.

$9.95

TRS-80*COMPATIBLE HARDWARE
DISK DRIVES
More capacity than Radio Shack 35 track (80K Bytes) drives.

Fully assembled and tested. Ready to plug-in and run the
moment you receive it. Can be intermixed with each other and
Radio Shack drive on same cable. TRS-80* compatible silver

enclosure. 90 DAY WARRANTY.
CCI-100 40 Track (102K Bytes) $324.00
CCI-200 77 Track (197K Bytes) $594.00
2 Drive Cable $25.00
4 Drive Cable $35.00

PRINTERS
779 CENTRONICS TRACTOR FEED PRINTER
Same as Radio Shack line printer

701 CENTRONICS TRACTOR FEED PRINTER
2 1/2 times faster than line printer, full 132 characters,
carriage bell tone.

P1 CENTRONICS PRINTER
Same as Radio Shack quick printer.

CENTRONICS CABLE for TRS-80*
For use with above printers.

PAPER TIGER (IP440) Up to 198 cps
With 2K Buffer and Graphics

HIPLOT DIGITAL PLOTTER by Houston Instrument
X-Y Plotter, RS-232-C or Parallel Interface.
7" x 10" plot size. Multi-colored pens included.

$995.00

$1499.00

$349.00

$39.00

$ 994.00
$1189.00

$ 995.00

TRS-80* COMPLETE SYSTEMS
TRS-80* LEVEL II-4K reg. $540.00 $494.0
TRS-80* LEVEL II-16K with 10 key keypad reg. $779.00 $679.00
TRS-80* Expansion Interface $254.00
TRS-80* RS-232-C Interface $84.00

MISCELLANEOUS
TRS-232 by SMALL SYSTEMS SOFTWARE RS-232-C or
Teletype Current Loop output from cassette port. $49.00
CAT MODEM $169.00
Originate and answer same as Radio Shack Telephone
Interface II.

DISKETTE TRS-80*
BUSINESS SOFTWARE BY SBSG
Free enhancements and upgrades to registered owners for the
cost of media and mailing. 30 day free telephone support from
vendor. User references supplied upon request.

Fully Interactive Accounting Package: Requires 2,3, or 4
drives. Includes General Ledger, Accounts Payable, Accounts
Receivable, and Payroll. Report generating. Well documented
and fully tested by accountants.
Complete package (Requires 3 or 4 drives) $389.00
Individual Modules (Require 2 or 3 drives) $99.00

Inventory II: Requires 2 or 3 drives. Handles up to 1000 items
per disk drive. Reports include complete activity, inventory,
listing, and minimum quantity search. $95.00
Mailing List Name & Address II System: Requires 2 drives. Use
with Electric Pencil files for automatic insertion of name,
address and greetings in letters. Has ability to print envelopes.
Menu driven. Includes enter, delete, update, search, extract,
merge and print. Up to 1250 names per diskette. Will sort up to
600 names in 7 minutes. 40 page manual. Zip code sort is

excellent for bulk mail applications. $129.00
Intelligent Terminal System ST-80 III: Enables a TRS-80* to act
as a dial-up terminal on any standard time sharing network.
Provides a TRS-80* with control key, ESC Key, Repeat Key,
Rub Out Key, Break Key, full upper and lower case support,
selectable printer output and program selectable transmission
rates. $150.00
Note: SBSG maintains a time-sharing computer where you can
dial-up and leave your problems, 24 hours, 7 days a week.
Word Processing System: The Electric Pencil from Michael
Shrayer. Cassette $99.00 Diskette $150.00
File Management System: For specialized storage needs.
Sorts files in ascending or descending order on 3 separate
fields. Scanable. Some applications have been fixed assets,
phone numbers, names, slides, albums. Selectively totals
numeric and dollar fields. Display and print capability. $49.00

Budget Control Program II by CSA $49.95
Monthly and annual budget versus actual by department.
Cash Register System II by CSA $99.00
Tracks sales for direct entry into inventory control system and
generates sales slips.

The CPU SHOP
TO ORDER CALL TOLL FREE 1-800-343-6522
Massachusetts residents call 617/242-3350
For detailed technical information, call 617/242-3350
Hours: 10 AM - 6 PM (EST) Monday - Saturday
*TRS-80 is a Tandy Corporation Trademark + Requires Radio Shack TRSDOS*

39 Pleasant Street, Dept. CC-12
Charlestown, Massachusetts 02129

Freight collect, FOB.
Charlestown

Massachusetts residents add
5% sales tax

Dealer Inquiries Invited

VISA*

master charge

l

' «l S '
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( Investment, con't...
Having used regression analysis

to satisfy myself that the prime rate of
interest was a good measure of
economic influence on the market, I

decided to apply random (unpredict-
able) daily fluctuations to the regres-
sion line constructed with prime
rates. Using the RND function, I

generated two sets of random
numbers. The first set was partitioned
into direction (up or down) of market
movement proportionate to the
expected change produced by the
prime rate. 1 The second rate is the
absolute amount of daily change of
the Dow Industrial Index in the same
percentages as actually occurred in

the year 1967. 2 This then becomes a
model of the stock market that com-
bines economic influence as mea-
sured by the Prime Rate of Interest

and a daily Random Walk, unpredict-
able but governed by the laws of
random events. Each execution of the
model creates a unique possibility for

market movement.

We now have stock market simulation
but how do we use it?

The answer is that we treat it just

like scientists would treat a weather
or traffic simulation. That is, we study
it for extremes and repetition that

establishes probabilities for a certain

level to be reached (60% chance of

rain today!). The extremes allow us to

set our defenses against a market that

falls completely out of bed, while our
investment strategy can be adjusted
to the probabilities of a favorable
investment climate. It is fascinating

to see how far the market can wander
from the line of bias, but run enough
cases and the probability pattern

begins to emerge. Once the odds are

established and when the edge is in

your favor, then we look at the indi-

vidual stocks.
There are many methods for

screening stocks, some of which are

hard to quantify and hence difficult to

place on the computer. One quantifi-

able method was discussed in

Business Week and has been incor-

porated into my investment pack-
age. 3 This routine combines book
value of the stock with current money
rates to establish a market value. My
experience indicates it works well

with established, less volatile stocks,
but no so well with others. The art

becomes very foggy, but your micro
shines some light for you as you use
this routine as one more check of
intrinsic value on your "hot stock." I

combine this with other factors such
as price compared to past cyclical

extremes, price earnings ratios,

product potential, etc., to estimate a
"floor" price and a "potential" price.

The differences between current price
and potential divided by the differ-

ence between current price and floor

is my expectation factor. That ratio

has to be better than 2 to 1 to even
consider the stock further. The more
extreme this ratio (undervalued) the
more money I invest (bet) on this

stock; and that leads us into money
management.

Before you can manage anything
you have to understand it. That means
reviewing past performance. If you
want to understand the market, spend
time in the library reading old Wall
Street Journals until you find a period
of time that has roughly the same
concerns that we encounter today. If

you want to adopt an investment
philosophy look at your past record to

secure the successful and work on the
failures. Analyze your investment
transactions for percentage of suc-
cessful selections, time spent with
both succeeding and failing ventures
and annual rates of return netted.

Look at commissions to see if churn-
ing your account ate away your
profits. Most investors will probably
learn that a good yielding investment
socked away from sight would be the
best course. However, if you intend to

play the game know your numbers.
For example, my success rate on
selection has been 60.9 for nearly 20
years with hardly any variation. For
some time though, I did not net

enough profit to warrant my activity. I

held losing situations too long (I'll

sell as soon as I get even!), was too
timid on good prospects and my
timing was atrocious. I still pick at the
60.9 rate (art) but have significantly

increased percentage profits

(science). Specifically, the computer
and I are concerned with the following
money management matters

:

Risk Analysis

One of the foremost principles of
investment is to "protect your
capital." A second useful concept is

the application of leverage, i.e.,

borrowed money. The second item
tends to aggravate the first. The solu-
tion is portfolio risk analysis using
volatility factors, market expecta-
tions, margin maintenance rates and
margin debt to determine threshold
values where forced liquidation will

begin. You must anticipate and have
your investments maximized at

market bottoms to maximize return.
In 1974 I was continually in margin
trouble but managed to struggle
through fully invested, fully lever-

aged. The computer routines de-
veloped from that experience com-
putes the market risk (beta) of indi-

vidual stocks, combines them with
the weight of each stock in your port-

folio and then tells you what the port-

folio value will be at certain market
levels and what level will trigger the
dreaded margin call. The routine

allows you to iterate by selecting

stocks for sale, recomputing expec-
tations until you have found a
combination that is comfortable.

Tax Analysis

The small investor must watch his

commission situation carefully,

avoiding odd-lots, buying higher
priced stocks, buying fewer stocks to

optimize the transaction amount ; but
as he becomes successful he must
switch his alertness to taxes. The
guiding principles become: every
gain should be long term; every loss
should be short term; your tax
bracket must be continually in mind.
The way to accomplish this is to have
an up-to-date record of all yearly

transactions and be ready to fill out
the Form 1040 at the first hint of

action. Terrible thought that it is, the
computer can shorten this to a one
minute process allowing you to check
for the best year to liquidate your
investment and giving your current
tax brackets for both years as a result.

With the change in tax law effected in

November 1978, I wore this program
out deciding whether to sell prior to

November 1, prior to December 1, or
after January 1. The action antici-

pated the same price received for my
shares, as I went short against the
box in October, and then decided
when to deliver the stock for tax pur-

poses. Computing next year's ex-

pected tax bracket allows you to

analyze your borrowed money against
net yield of income producing invest-

ments to see if you can make anything
on the other fellow's money. It is great

to borrow from Merrill Lynch at 12%,
buy a utility, with a record of

dividends being treated as tax

deferred capital appreciation, having
a face yield of 9.5% and knowing that

Uncle Sam will give you enough credit

on interest charges to net you over
2% on the borrowed money. You
assume the risk for the investment
but you also pocket any capital gain
likely to accrue to a depressed issue.

Since most stock dividends are only
partially tax deferred the program
produces a table given tax bracket,
face yield, and current rate of

borrowed money. Rows of data are

produced, one for each ten percent of
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tax deferred dividend and a very

revealing analysis falls out of a messy
calculation. (See Exhibit 2).

ENTER YIELD OF INVESTMENT? 9.5
ENTER RATE OF BORROWED MONEY? 12
YIELDS FOR THE 45 PERCENT TAX BRACKET
EXEMPT1 NETYIELD2BREAK3GAIN4

5.225 9.5 — 1.375

10 5.6525 10.2773 — .9475

20 6.08 11.0545 — .52

30 6.5075 11.8318 — 9.25007E-02
40 6.935 12.6091 .335

50 7.3625 13.3864 .7625

60 7.79 14.1636 1.19

70 8.2175 14.9409 1.6175

80 8.645 15.7182 2.045
90 9.0725 16.4954 2.4725
100 9.5 17.2727 2.9

1 Percentage that is deferred as capital gain.

2 Effective yield after 45 percent tax.

3 Comparable fully taxed yield.

4 Net returned to investor after tax applied.

Exhibit 2 TAX DEFERRED YIELDS

Time Related Investments

Time is money and most of us

jrget this when we hold a losing

nvestment until it returns to what we
jaid for it. The comparison to be

made is what value would the princi-

pal have compounded over the period

of time we held the stock. Hence,
your computer tool kit must have a

compound interest routine which

enables you to make comparisons.
This is incorporated into an exchange
analysis program to see if swapping
investments would be profitable by

comparing capital gains or losses

after taxes, dividends anticipated and
reinvestment of any differential

between two investments. A micro-

computer with BASIC can undertake

this exercise without oversight or

error.

Other Money Management Matters

Obviously there are money man-
agement techniques not discussed

here. Having selected a stock and a

total amount to commit to it, I like to

buy 5-10 times over a 3-9 month
period to average out fluctuations and
give me time to confirm my initial

impressions. This might be regarded

as diversification of time and has
been more effective for me than diver-

sification of issues. I also like to set

bids below the market with the

assumption that any entry into a
stock will occur between the high

point or low point of a short range

cycle and therefore the price will be
better in the near future. I will not go
into detail on this technique because I

have not automated the process, but

for some time I have been searching

for an equation that ties the invest-

ment analysis into a neat package for

a microcomputer. The variables

would be: total money available for

investment, market probability fac-

tor, tax bracket, cost of money; and a
set of investment candidates with
volatility factors, expectation factors,

current prices and yields. The pro-

gram would indicate stock purchases
to be made and amounts of each. All

artistic effort would be reflected in the

inputs given and the management
science would be assigned to the

computer. Mundane matters of tax

law and commission rates would
become grist in the profit equation as
your portfolio expands and contracts

in reaction to expected changes in

market conditions. Now this will be
some program!

This concludes a very brief treat-

ment of how your microcomputer may
be applied to investment questions. I

have found it to be a profitable appli-

cation, but am convinced it is only
indicative of better things to come.

Footnotes

1

.

This bias can be changed to a different vari-

able or line by replacing one statement in the

program.

2. 1967 was used as I had a record of all daily

changes and the range was representative of

more recent trading years. The percentages are

in table form in DATA statements and can be
replaced.

3. "Inside Wall
January 23, 1978.

Street," Business Week.

Creative Computing Software

now has available the investment

analysis programs developed and
used by Mr. Sharp on cassette tape

for the TRS-80, Level I and II, 4K.

This package CS-3305 (Investment
Analysis) retails for $49.95.

Programs in the package in-

clude regression analysis, stock

market simulation, market/stock
values, risk analysis, time related

investments and tax analysis. They
provide a multitude of information

with which the user can make
intelligent market and investment

decisions.

Limerick
There once was a mild mannered suitor

who trusted his dating computer.

He programmed athletics

but forgot the genetics

and his triplets just couldn't be cuter.

Kenneth Cook
111 Fairwood Circle

Hot Springs, AR 71901

— Professional —

Real Estate Programs
available on cassette or diskette

for Apple & TRS-80 II

Property Management System
• Renter Information Report.
• Rental Income Tracking

• I ate Rent Reporting
• Expense Analysis by Building

• Comparitive I'tilmes Reporting
• Vearh Totals for Tax Reporting
• las\ Data Entry and Iditing

System w/ Manual $125.00

Manual $10.00

Program Modules:
1) Home Purchase Anahsis
2) Income Propert) Cashflow Leverage

3| Construction Cost Profii

4) Tax Deferred Exchange

5) APR I (Kin Analysis

Price Per Module $20.00
Add $5.00 for Programs on Diskette

At Computer Stores

everywhere or call

(213) 372-9419

for COD

2045 Manhattan \\e.. Hermosa Beach. (A 90254

CIRCLE 191 ON READER SERVICE CARD

STOCK MARKET* TRADER
ENTREPRENEUR

\ PROCESSOR -

The LETTER PROCESSOR is a mufti -purpose utility

program With it , you generate multiple copies of notes,
receipts , manuscripts , and letters You have the choice
with receipts and letters of having each personally
addressed. The names and addresses may be input
from either the keyboard or cassette

.

For use on the TRS-80 lev. 2 I6K. Please remit* 1 5.9°.

ACCOUNTING ANALYSIS SYSTEM -

This system performs simple double entry bookkeeping.
There are two fixed accounts in addition to any the user
may create. One is under assets called cash on hand

,

the other is under liabilities called debt toowner.
Automatic second entries are made to the appropriate
of these two accounts by one of the two system pro-
grams when updating the data base .The program quier-
ies the data base and produces a Balance Sheet and
a Profit -Loss statement.
TRS-80 lev.2 l6Kand PET. Please remit $20.92.

STOCK MARKET ANALYSIS SYSTEM -

Technical analysis ,12 daily and 15 weekly Indicators
for the stock market enthusiast. This system signaled
the October 78 debacle. For $25.92 you receive two
programs plus data base and 27 page detailed in-
struction manual

.

Please indicate : TRS-80 lev. I or2 I6K or PET. $25.99.

OPTION ANALYSIS SYSTEM -

This system is strictly for the market speculator. Work-
ing with price, calculated volatility , and calculated
average daily premium .this system picks the best buys
from 75 or more options. Judgement by the analyst is

required. For $35.00 you receive two programs plus
example data base and instruction manual.
Please indicate- TRS-80 lev. 2 l6KorPET.$35.99.

STOCK MARKET FINANCIAL ANALYSIS SYSTEM -

Includes two programs and hard copy instructions for
better control of your stock and option transactions.
For $20 Qo

, you receive software with eight analysis
routines. Two of these routines are stock transactions
which made money and option transactions which made
money. Six more program routines exist with some
consideration given to taxes. Please indicate
TRS - 80 lev. 2 I6K or PET $ 20.02 .

Distributed by STEVEN E.SHAW, RE
P.O. Box I707
Tampa , Florida 3360I
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"Turn-Key" CP/M Systems

James J. Frantz

System power-up and loading pro-

cedures are almost too simple after

implementing this technique. Per-

fect for small business (and home)
applications.

The marriage of BASIC and Digital

Research's CP/M has provided a
powerful software team to the de-
velopers of business software. The
hobbyist and the home computer
game lover can also enjoy the result of

this popular team. But, as the
development of business systems
reaches out to more and more users;
ease of operation becomes more
important.

As the development off

business systems reaches

out to more and more
users, ease of operation

becomes more important.

To bring a system up under CP/M
after power-on is a multi-phased
process and is not always easily per-

formed by someone not accustomed
to computer systems. As currently

implemented, CP/M must first be
loaded into memory from the disk-

ette. This is normally very simple and
involves inserting the diskette into

the drive and depressing the "RESET"
button. Once CP/M gets control, it

responds with the "A>" prompt. The
user must then type in the proper
command. For most versions of

BASIC the user must type a multi-

word command in order to cause
CP/M to load the BASIC which in turn
will load and execute the desired
program. In contrast to this elaborate
procedure, most "big" systems im-
mediately display a menu from which
the user can select the desired
program by entering the menu num-
ber. This minimizes, if not eliminates,

James Frantz, 94-285 Hiwahiwa PI., Waipahn,
HI 96797.

the chance of typing errors. Why can't

this be done with CP/M?
Well, it can. This article will de-

scribe how to make version 1.4 of

CP/M start executing a program im-

mediately after "RESET" is pressed.

A menu program will also be provided

that shows how this feature can be
implemented with a game diskette.

This technique was developed to

allow my young daughter and her

friends to select and run their choice

of game from my collection of BASIC
and machine language games without

adult intervention. This same tech-

nique is even more suitable to busi-

ness applications, especially dedi-

cated systems.

CP/M Fundamentals

To understand how this works, the
organization and operation of CP/M
must be considered. CP/M is loaded

into the top of existing memory from
the diskette. There are various

schemes used by vendors of disk

systems which offer CP/M to accom-
plish this, but in every case CP/M
begins execution after being loaded

by entering at it's base. The base of

CP/M is 2900H + b, where b is the

bias determined by the amount of

memory in the system. In a 16K
system this bias is zero and a 32K
system has a bias of 4000H. Starting

at the base, CP/M is arranged as

shown in Figure 1 . The location of the

input, or command buffer, and the

storage location for the pointer to the

command string are important in

implementing automatic startup of a

program.
Notice the zero byte at location

seven. This zero tells CP/M that the

command buffer is empty, i.e., there

are zero characters in the buffer. The
copyright notice which appears after

the zero byte is over-written by what-

ever the user types after the "A>"
appears on the screen. If this location

contained something other than zero,

CP/M would think that a command
had already been typed, skip printing

the prompt and begin processing the

contents of the command buffer. By
modifying the contents of the com-
mand buffer to contain a program
name and changing the buffer length

Location Contents Description Remarks
2906H+b+x

X
(Hex)

6 to 2 C3 55 zz+ JNP Instruction Normal Entry Point

3 to 5 C3 51 zz* JtlF Instruction Alternate Entry

6 ?F Max. LenGth of Max. number of input
command buffer characters alloued

? 60 Length of command
string in buffer

Normally zero

S to 23 20 RSCII blanks

24 to 61 various Corvrish t Notice

62 to 135 60 Remainder of the
command buffer

Initially Empty

136 4 137 68 (base) Scan pointer
Storage

Points location S

+zz = 2966H b + 6306H

Figurel
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byte to non-zero, CP/M can be made
to execute that program every time
CP/M is loaded just as if the user had
typed it.

Also notice the storage location of

the scan pointer. Initially this location

contains the address of the beginning
of the command buffer (base + 8).

This technique was devel-

oped to allow my young
daughter and her friends

to select and run their

choice of game from my
collection of BASIC and
machine language games
without adult intervention.

This pointer is updated as CP/M
scans the command buffer during

processing. After processing the

command, the pointer is again stored

at this location for possible continua-

tion. This will become important

when the need to start processing

from the beginning of the command
buffer is desired. Use of this storage

location will be demonstrated in the

MENU program described later.

Modifying CP/M

The procedure to modify CP/M is

straightforward and can be easily ac-

complished with either SID or DDT.
DDT is normally provided with CP/M
when purchased, so this program will

be used to make the modifications.

First, be sure that a spare diskette is

available to receive the modified

CP/M. Next, a copy of CP/M must be
made so DDT can bring it into

memory. This is accomplished using

SYSGEN, a program that is also dis-

tributed with CP/M. Run the SYSGEN
program as follows

:

STStjEN start tineSYSGEN program
SYSGEN VERSION 1 .4 SYSGEN

sign on message
SOURCE DRIVE NAME (OR RETURN
TO SKIP) A Type "A"
SOURCE ON A, THEN TYPE RETURN

At this point, be sure the diskette in

drive A contains the CP/M to be used,
then type a "RETURN." The program
should respond with

:

FUNCTION COMPLETE CP/M is

now in memory
DESTINATION DRIVE NAME (OR
RETURN TO REBOOT)

The system will reboot at this point

leaving a complete copy of CP/M in

memory starting at 0980H and ending
at 207FH. This copy of CP/M must be
saved on the diskette. The save oper-

ation can be accomplished by typing:

SAVE32CPM.COM Save 32 pages
of memory

command of DDT. Type "S0987[cr]"

and DDT will respond with

:

0987 00 - DDT waits for user entry

"MENU" is four characters in length,

so enter "04" at location 0987H. DDT
will respond with the next address.
Enter the hexadecimal value for the
each letter of the command name
followed by a "RETURN." Repeat the
process until the complete name is

entered. Finally, and this is very

important, enter a "00" immediately
after the program name. After com-
pleting these entries, exit the "S"
command of DDT by typing ".[cr]" and
then perform another "D0980[cr]."

The data displayed should now
appear as shown in Figure 3.

0980
0980
0990
09H0
09B0
09C0
0900
09E0
09F0
0H00
0HI0
0H20
0H30

C3 55
20 20
54 20
54 41
00 00
00 00
00 00
00 00
00 00
05 00
8C 69
C3 H7

6C C3
20 20
28 43
4C 20
00 00
00 00
00 00
00 00
00 00
C5 CO
C5 CO
69 0E

51 6C 7F
20 20 20
29 20 31
52 45 53
00 00 00
00 00 00
00 00 00
00 00 00
00 00 00
SC 69 CI
98 69 El
00 C3 05

04 40 45
20 43 4F
39 J? 38
45 41 52
00 00 00
00 00 00
00 00 00
00 00 00
00 08 69
C9 3E 00
7E B? C8
00 5F 0E

4E 55
50 59
2C 20
43 4S
00 00
00 00
00 00
00 00
00 00
CO 8C
23 E5
0E C3

00
52
44
20
00
00
00
00
5F
69
CO
05

20
49
49
20
00
00
00
00
0E
3E
8C
00

20
4?
4?
00
00
00
00
00
02
0H
69
0E

20 U1.Q1. MENU.
48 COFYRIGH
49 T (C) 1978.. 0101
00 THL RESEHRCH
00
00
00
00
C3 i .

C3 i. >. . i.>. .

El .

i

... i -..#... i

.

0F i _

Figure 3

Now that a copy of CP/M exists as

a disk file, DDT can load this file for

modification by typing

:

DDTCPM.COM Load DDT which
loadsCPM.COM

DDT should respond with

:

NEXT PC
2100 0100
CP/M is now back in memory starting

at 0980H. Using the "D" command,
type D0980[cr]. The display should

look like Figure2. Noticethetwo JMP
instructions, followed by a 7F, then

the zero byte. The zero byte will be

replaced by the length of the program

name, although any non-zero byte

will work. Afterthis length byte, enter

the name of the program that is to

automatically get control. This must
be a disk file of type ".COM" in order

to be executable. In the example, the

program name is "MENU.COM," so
"MENU" is entered beginning at loca-

tion 0988H. The easiest way to enter

these modifications is with the "S"

00980
0980 C3
0990
09H0
09B0
09CQ
0900
09E0
09F0
0H00
0RI0
0R;:0
0H30

20
54
54
00
00
00
00
00
05
SC
C3

55 6C
20 20
20 28
41 4C
00 00
00 00
00 00
00 00
00 00
00 C5
69 C5
H7 69

C3 51
20 20
43 29
20 52
00 00
00 00
00 00
00 00
00 00
CO 8C
CO 98
0E 00

6C
20
20
45
00
00
00
00
00
69
69
C3

7F
20
31
53
00
00
00
00
00
CI
El
05

00 20 20 20 20 20 20 20 20 U1.Q1. .

20 43 4F 50 59 52 49 47 48 COPYRIGH
39 37 38 2C 20 44 49 47 49 T <C> 1978.. OIGI
45 41 52 43 48 20 20 00 00 THL RESEHRCH
00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00
00 03 69 00 00 5F 0E 02 C3 i ..... .

C9 3E 00 CO 8C 69 3E 0H C3 i. >. . . i>.

.

7E 87 C8 23 E5 CO 8C 69 E I . i. . .i. •-. .#...!.
00 5F 0E 0E C3 05 00 0E 0F . .

i

_

Figure 2

When the copy of CP/M in

memory has been correctly modified

as described, exit DDT by typing:

"G0[cr]." Without doing any interven-

ing operation which might destroy the

memory image of the modified CP/M,
save this copy by typing

:

SAVE 32 AUTOCPM .COM save 32
pages of memory

Then, using SYSGEN again, con-

struct a diskette with the new system
as follows:
SYSGEN start the SYSGEN program
SYSGEN VERSION 1 .4 SYSGEN

sign on message
SOURCE DRIVE NAME (OR RETURN
TO SKIP) type "RETURN"
DESTINATION DRIVE NAME (OR
RETURN TO REBOOT)A
DESTINATION ON A, THEN TYPE
RETURN

Remove the diskette from drive A and
insert the spare diskette which was
previously prepared to receive the

copy of the newly modified CP/M.
When ready, type "RETURN." SYS-
GEN responds:

FUNCTION COMPLETE CP/M is

now on diskette

DESTINATION DRIVE NAME (OR
RETURN TO REBOOT)

Remove the new diskette and replace

the original diskette. Type "RETURN"
to reboot the system. The new
diskette should be labeled and safely

set aside until the MENU program has
been prepared.
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Menu Program In BASIC

At this point it should be pointed
out that some versions of BASIC
which operate under CP/M allow
entering a command in the form

:

A BASIC MENU.BAA

where BASIC is a disk file of type
".COM." Entering a command in this

form causes CP/M to load and exe-

cute BASIC.COM, which in turn will

load and execute MENU. BAA. (Note

Conditional assembly was
used to allow both
machine language pro-

grams (.COM files) and
BASIC programs to be
"menu-ized."

that thefile type ".BAA" is optional in

some versions - check your User's
Manual.) CBASIC and a version of

MICROSOFT BASIC distributed by
TEI, Inc. are known to perform in this

way. If the menu scheme is to be
implemented in a BASIC of this type,

or if it is desired to have a specific

BASIC program begin execution im-
mediately after power-up, this can be
done by entering the entire command
string, exactly as it would be typed, in

the command buffer. Be sure to enter

a non-zero character count in location

0987H. Most importantly, the com-
mand string must be followed by a 00.

If the command string is so long as to

overwrite the copyright notice, move
the copyright notice to after the 00
byte following the command string.

All the space up to and including

0A07H can be used, but be absolutely
sure that no modifications occur
above this location.

For those readers who use BASIC
exclusively, the only work remaining
is to transfer BASIC.COM and the de-
sired startup program to the diskette
with the CP/M which has been modi-
fied for automatic execution. If, how-
ever, the use of machine language
programs is desired, or the version of

BASIC doesn't have the facilities to

load programs under the control of

another BASIC program, the MENU
program to be described might be the
solution. In my case, new games were
frequently being added to the game
diskette, and many of the games were
written in machine language. This
program was developed to allow
menu-ization of either BASIC games
or machine language programs.

The menu program in Listing A is

written in 8080 machine language and
is fully compatible with the Z-80. A
fully commented listing is provided.
The program has six major parts: 1)

search and sort; 2) assign menu
numbers; 3) compute column off-

sets; 4) display the menu in four

columns; 5) input the user's menu
selection ; and 6) load and execute the
selected program.

The search and sort loop uses the
built-in capability of CP/M to search
the diskette directory for files which
match a specified pattern name. The
pattern is selected so only the desired
"type" of files are found. This is done
by using the "?" which forces any
character in the corresponding posi-

tion to be a match. For example, if all

files of type ".BAS" are wanted, a
pattern of "????????BAS" would be
specified. The desired pattern is set

up in what is called a "File Control
Block" or FCB for short. The standard
convention for "calling" CP/M rou-

tines is to put the memory address of

the FCB in the [DE] register pair, and
the command number in register [C].

A call is made to the standard CP/M
entry point which is memory location

0005. CP/M returns the directory
"address" in the accumulator. Since
64 file names are allowed, this

address is simply the sequential
position in the diskette directory

(0-63). If no file name matches the
specified pattern, a FFH is returned.

The "Search First" command is used
to find the first occurrence of a match,
and the "Search Next" command is

used to find all subsequent file names
which match the pattern.

As each file name is found, the
directory address is converted to a
memory address. Since all disk reads
are performed in 128 byte blocks
starting at the default address of

0080H, four directory entries are

loaded into memory. Thus, the file

names will be 32 bytes apart and only
the two least significant bits of the
directory address are needed. The file

name is then alphabetically compared
to the previous file names and
inserted into its proper place in the
"Directory Table" (labeled
DIR$TABLE in the listing).

The second major part of the pro-
gram assigns the menu numbers to

each file name in the Directory Table.
Notice that space was allocated in the
Table for the menu number. This
arrangement greatly facilitates the
display of the menu in column form.
The CP/M "print buffer" command
requires a "$" as a termination
character, so this is also inserted in

the directory table to make printing

the table entries easier.

The third major part of the

program figures out the column
arrangement based on the number of

files to be displayed. The files are

listed alphabetically from top to

bottom in four columns. The algor-

ithm seems complicated, but was
devised so that each column would
have the same number of file names
with the extras being added from left

to right.

The fourth part of the program
displays the Directory Table on the

user's console using the offsets

computed in part three. Extra line

feeds are added to completely fill a 16
line video display terminal. This is

easily changed to accommodate 24
line displays, or can be deleted as
desired.

The fifth part of the program
displays instructions to the user and
waits for the menu number to be
entered. Incorrect entries force a re-

display of the menu. This portion of

the program makes use of still

another CP/M capability - buffered

input. The [DE] register pairs are

setup to point to a section of memory
to be used to receive the input text.

The first byte of this memory must
contain the maximum length of the
buffer area, and the second byte will

be set by CP/M to the actual count of

characters entered.

The last part of the program con-
verts the menu number entered by the
user into the program name. The
ASCII representation which was en-

tered from the console keyboard is

converted to binary. This is then con-

The instructions to the

operator would be reduced
to explaining how to turn

on the computer, how to

properly insert the disk-

ette, and the procedure for

pressing the RESET but-

ton.

verted to the memory address of the

corresponding file name within the
Directory Table. Once the correct file

name is pointed, the proper command
string is positioned in the CP/M
command buffer. Notice how condi-

tional assembly was used to allow

both machine language programs
(.COM files) and BASIC programs to

be "menu-ized." In the first case, only

the file name followed by a zero byte
is placed in the command buffer. In

the case of BASIC, the name of the
BASIC as a .COM file is followed by
the selected program name. Some
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versions of BASIC, such as CBASIC,
assume a file type, while other
versions require that the file type be
specified in the command line. The
program allows either case to be
handled.

After the menu number is con-
verted to the correct address within
the Directory Table, the location of
the CP/M command buffer must be
found. The buffer is known to start at

the base + 7 (refer to Figure 1). The
base is a known distance below the
address stored at location 0006H. The
base is needed since this is the entry
point which will cause CP/M to pro-
cess the command line which the
program has constructed. So, by
doing some simple arithmetic, the
base of CP/M and the location of the
command buffer can be found. The
program does these calculations and
the desired command string is

properly positioned. There is one
remaining problem which the pro-
gram must solve. When first executed
after initial load, CP/M detected the
prepositioned command which was
installed by the modification to

CP/M. During the processing of this

command, the scan pointer was
moved to the end of this command
and is no longer in the correct posi-
tion to scan the new command line

built by the program. Fortunately, the
scan pointer is stored in a known
location immediately after the end of

the command buffer. Since the
command buffer location is known,
so is the storage location of the scan
pointer. The program resets the scan
pointer to the beginning of the com-
mand buffer and CP/M is ready to

process the command.

Summary

This article has explained how to
make CP/M execute a program upon
power up by prepositioning the
command in the command buffer.

The requirement to reset the scan
pointer to force CP/M to again pro-
cess the command buffer was also
explained. The producers of dedi-
cated system software can take
advantage of this capability and offer

a system which is simpler to operate.
The instructions to the operator
would be reduced to explaining how
to turn on the computer, how to

properly insert the diskette, and the
procedure for pressing the RESET
button. Any additional instructions

could be displayed by the program
automatically executed. A true "turn-

key" system? Perhaps not, but how
much closer can you get without Read
Only Memory? Happy Computing!
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BOARD & CARD GAMES
For years people have played board and card
games. Now, with the personal computer you can
learn how to play these games or always have a

willing opponent. And at a small fraction of
the cost of the dedicated games. These are the
best programs we have found for the 16k, Level
II TRS-80.

sargon II

by Uan and Kathe Spraklen from Hayden
The best of the micro chess playing programs
that came in third in the 9th North American

Championship! Personal Computing
"Buy this program when it becomes
unequaled in the end game ..."

Computer Chess
magazine said
available . .

$29.95.

mean checker machine
by Lance Miklus from TSE
A quick and brillant checker playing program.
Four levels of play are in this machine language
program. $19.95.

gammon challenger
by Ray Daly and lorn Throofr from Acorn
This backgammon player has three levels of play
and many special features. A game in which it

gammoned the Tryom's Gammonmaster was featured
in the August issue of Personal Computing .

qomoko
by Phil Pilgrim from Discovery Bay
Program plays you in the ancient Japanesse game
of five-in-a-row. Play on a 9 by 9 grid.
$14.95.

code breaker
by Mikal Pedersen from Acorn
Puzzling, challenging, exciting. A different
game of determining the colors of four secret
code pegs. Includes sound effects. $9.95.

poker pete
by David Gdbser from Quality
Play five card draw poker against animated Pete.
He shuffles and deals. Pete will bluff, raise,
call or fold. Watch out - Pete's got a gun!
$9.95.

win 21
by Phil Pilgrim from Discovery Bay
Don't gamble, learn to play expert blackjack.
Includes book Beat The Dealer and comprehensive
instructions. $29.95.

Dridqe challenger
Dy Georxje Duisman from Personal
You play your hand and the dummy against the
Challenger in 4 person Contract Bridge. Hands
dealt at random or according to your criterion
for high card points. You can review tricks,
swap sides or replay hands when the cards are
known. An always willing opponent. $14.95.

TRS-80

We have hundreds of

programs for the radio

Shack TRS-80 computer.

If there is a good

program available,, we try

TO CARRY IT. We OFFER

GIFT CERTIFICATES ON

REQUEST. Our PHONE IS

answered 24 hours a day.

Order today!

LIBRARY 100
from bottom shelf
One hundred programs on 5

cassettes plus the programming
language Tiny Pilot! 25
business and finance, 15
graphic, 15 home, 15
educational and 30 games.
$49.95.

NEWDOS+
from Apparat
This disk operating system is
quickly becoming the standard.
Not only are fixes made to the
Radio Shack TRSDOS, but
several utilities are added,
including LEVEL1, EDTASM,
DIRCHECK, and SUPERZAP.
$99.95.

"TRS-80 DISK"
by H.C. Pennington
We don't usually list books,
but this one is so unique that
we thought you would want to
know about it. There are over
100 pages about how DOS works,
how a disk is organized, and
how to recover from errors.
This is THE technical backup
for NEWDOS with great
illustrations. $19.95.

Arcade video games are always fun to play. Acorn Software
Products recently released versions of four popular arcade
games. Alien Invasion, Block'em, and Ting-Tong all have
sound effects. You'll be hearing a lot more about Acorn.

alien invasion
by Roy Niedtrnoffer from Acorn
The arcade game that you've been looking

for. You shoot your laser gun at the

invaders while avoiding their bombs. Game
includes sound effects and graphics.

Watch out for asteroids and black holes.

$9.95.

block'em
by Joseph Moran from Acorn
Maneuver your blockade so that your

opponent crashes before you do. You get

four different game options, nine speeds,

and sound effects. For two players, in

machine language and only 4k needed.

$9.95.

space war
by Device Oriented Games from Acorn
Two-player, real-time space battle lets
each player control a space ship with
rotate, thrust, fire, and hyperspace.
Five game options (including gravity) and
three speeds are included. In machine
language. $9.95.

ting-tong
by Ray Daly from Acorn
Ping-pong for the TRS-80. The game is for
one or two players with eight speeds and
includes sound effects. In machine
language. Only 4k needed. $9.95.

TUTIL& DUTIL
by Roy Sol toff from Misosys and Acorn

The Tape Utility (Tutil) and the Disk
Utility (Dutil) provide you with a powerful
software aid in debugging machine language
programs, in using the Radio Shack
Editor/Assembler, and in performing various
utility functions. Examine, clear, initialize,
move, compare and modify memory data plus search
memory for up to 24-character strings; punch,
load, verify, run machine language programs and
display file names; display and modify registers
in English; add and subtract in hex; jump and
set breakpoints; and interface to E/A. Output
to video and printer simultaneously. Includes
E/A modify program.

The Disk Utility includes these features and
more. Read and write disk sectors, even to the
directory track; track read, sector scroll and
disk save or restore of E/A test buffer.

Tutil $14.95 Dutil $19.95

COMPROC
by Johnston and Johnston from Racet Computes
Your programs can execute automatically at DOS
boot. Turn on the system and be up and running.
You can execute any series of DOS commands and
even answer responses in a BASIC program. It
makes the computer easier to use for the
non-programmer. Well documented. $19.95.

BASIC- IP
from Small System Software
This program provides full Level I BASIC
capability in any Level II, 16k TRS-80. Plus it
adds the printing commands of LPRINT and LLIST
so you can now list your programs and control
your printer from Level I BASIC. Two new
commands, LPRINT ON and LPRINT OFF allow you to
print anything that is displayed on the screen,

only 4k of RAM, you have 12k for your
I programs. Any Level I BASIC program or
tape may be used without conversion. All

and abbreviations are supported.

Using
Level
data
commands
$19.95.

INFINITE BASIC
by Johnston and Johnston from Racet Computes
Add 50 different string functions and 30 array
and matrix functions to your Level II or DOS
BASIC. $49.95.

Credit card callers may phone us 24-hours a day.
Or clip this coupon and mail your order today!
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THE PROGRAM STORE

/T\ 4200 Wisconsin Ave NW

/VlV\ po Box 9609 n Dept JMri/l\» Washington, D.C. 20016

D YES please send me these TRS-80 programs:
title price

postage: $ 1.00"

total

:

name:

address:
city, state
& code

DCheck payable to The Program Stores
MASTERCHARGE mc bank code:
VISA exp date:
card number:
signature:

VISA'
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GRAPHIC REK
"2000"

This full graphics, real time game is full of fast,
exciting action! Exploding photon torpedoes and
phasers fill the screen" You must actually

navigate the enterprise to dock with the giant space stations as well as to
avoid klingon torpedoes! Has shields, '

reports, loni
expert playei

; enierprize xo ao<_K wun me giant bjjdce biauons as well as to
on torpedoes! Has shields, galactic memory readout, damage
*g range sensors, etc! Has 3 levels for beginning, average, or
ers!

INVASION WORG Time: 2099 Place: Earths Solar
System Mission: As general of earths forces, your job is to stop the Worg
invasion and destroy their outposts on mars, venus, saturn, neptune,
etc! Earth's Forces: Androids — Space Fighters — Laser Cannon —
Nuetrino Blasters! Worg Forces: Robots — Saucers — Disintegrates —
Proton Destroyers! Multi level game lets you advance to more complicated
game as you get better!

STAR WARS Manuever your space fighter deep into the
nucleus of the Death Star! Drop your bomb then escape via the only
escape route. This graphics game is really fun! May the force be with you!

SPACE TARGET Shoot at enemy ships with your laser gun. If they
eject in a lifeboat vehicle, capture them, or if your cruel, destroy them!
Full graphics, real time game!

SAUCERS This fast action graphics game, has a time limit!

Can you be the commander to win the distinguished cross! Requires split

second timing to win! Watch out! The saucers fight back!
Package One — $1 2.95

CHECKERS 2.1 Finally! A checkers program that will challenge
everyone! Expert as well as amateur! Uses 3-piy tree search to find best
possible move. Picks randomly between equal moves to assure you of never
having identical games. Computer also makes sly remarks about the game!

POKER FACE The computer uses psychology as well as logic to
try and beat you at poker. Cards are displayed using TRS-80's full graphics.
Computer raises, calls, and sometimes even folds! Great practice for your
Saturday night poker match!

PSYCHIC Tell the computer a little about yourself and he'll

predict things about you, you won't believe! A real mind bender! Great
amusement for party's.

TANGLE MANIA Try and force your opponent into an immobile
position. But watch out, their doing the same to you! This graphics game is

for 2 people and has been used to end stupid arguments. (And occasionally
starts them!)

WORD SCRAMBLE This game is for two or more people. One person
inputs a word to the computer while the others look away. The computer
scrambles word then keeps track of wrong guesses. Can you make less

mistakes then your adversary?
Package Two — $1 2.95

POETRY This exciting and sometimes funny program lets
you choose the subject as well as the mood of the poem you want. You
give TRS-80 certain nouns or names, then mood, and he does the rest!
TRS-80 will write different poetry about one subject forever if you let
him. Has a 1000 word vocabulary of nouns, verbs, adjectives, adverbs'

ELECTRIC ARTIST Written by a working artist and a computer
engineer to make drawing on the video screen easier then picking up a
pencil! (Less messy too!) Manual: Draw, erase, move as well as, Auto:
Draw, erase, move. Uses graphics bit's not bytes. Graphic face in ad done
using this ingenius program!

GALACTIC
BATTLE

The Swineus enemy have long range phasers but
cannot travel at warp speed! You can, but only
have short range phasers! Can you blitzkrieg the

enemy without getting destroyed' Full graphics — real time'

WORD MANIA Can you guess the computers words using your
human intuitive and logical abilities? You'll need to, to beat the computer!
He keeps score and gets mad if he loses!

AIR COMMAND Real time, graphics Flight Simulated Land,
take-off, get out of a spin! Be careful not to stall! Watch your fuel gauge!
Requires a clear headed pilot.

Package Three — $12.95

Exceptional Software thru Research & Imagination

Send Check, Money Order or Bank Card No. to:

SIMUTEK
P.O. Box 35298 Please Add 2.75

Tucson, AZ 85740 Postage & Handling

LIFE This Z-80 machine language program uses full

graphics! Over 100 generations per minute make it truly animated! You
make your starting pattern, computer does the rest! Program can be
stopped and changes made! Watch it grow!

REAL TIME
LANDER

This full graphics simulater lets you pick what
planet, asteroid or moon you wish to land on!
The "Live" keyboard gives super response that

gives you the feeling of being in command! Has 3 skill levels that make it

fun for everyone.

GREED II Multilevel game is fun and challenging! Beat the
computer at this dice game using your knowledge of odds and luck!
Computer keeps track of his winnings and yours. Quick fast action. This
game is not easy!

THE PHARAOH Rule the ancient city of Alexandra! Buy or seM
land. Keep your people from revolting! Stop the rampaging rats and
locusts'. Requires a true political personality to become good!

ROBOT HUNTER A group of renegade robots have escaped and are
spotted in an old ghosttown on mars! Your job as "Robot Hunter" is to
destroy the pirate machines before they kill any more settlers! Exciting!
Challenging! Full graphics!

Package Four — $1 2.95

SUPER
HORSERACE!

Make your bets just like at the real racetrack! 8
horses race in this spectacular graphic display! Up
to 9 people can play! Use's real odds but has that

element of chance you see in real life! Keeps track of everyone's winnings
and losings. This is one of the few computer simulations that can actually
get a room of people cheering!

MAZE MOUSE The mouse with a mind! Computer generates
random mazes of whatever size you specify then searches for way out! The
second time thru he'll always go fastest route! A true display of artificial
intelligence! Full graphics, mazes & mouse!

AMOEBA KILLER You command a one man submarine that has
been shrunken to the size of bacteria in this exciting graphic adventure!
injected into the presidents bloodstream, your mission is to destroy the
deadly amoeba infection rampaging his body!

LOGIC This popular game is based on mastermind but
utilizes tactics that make it more exciting and challenging! Has 2 levels of
play to make it fun for everyone.

SUBMARINER Shoot torpedoes at the enemy ships to get points,
f- ast action graphics, arcade type game is exciting and fun for everybody!

Package Five — $12.95

20 HOME
FINANCIAL
PROGRAMS

Did you ever get a loan and wonder if they
figured interest or payments correctly' Or did
you ever want to see what your payments would
be if you borrowed x amount at x% interest over
x years! Mgures amortization, anuitys,

depreciation rates, interest tables, earned inteiest on savings and much,
much more. This program will get used again and again. A must for the
conscientious, inflation minded person.

Package Six — $12.95

Home Computer
Software For
Everyday

Applications
24 HOUR HOTLINE

(602) 882-3948

Same Day Shipment on Bank Cards & Money Orders

All Tape Programs Require a Minimum of 16K Level 2

Packages Available on Diskette (32K System) $5.00 Extra

TRS-80 IS A REGISTERED TRADEMARK OF TANDY CORP.

3 or More Packages Get 10% Discount
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MALL TRS
ystem PRODUCTS

MALL

YSTEM

MACHINE LANGUAGE GAMES MODEL-II TRS-80
AIR RAID, BARRICADE or RSL-1 : - $10.00 each, all 3 for $25.00

Three popular machine Language games now at new Lower prices!
ALL run on both Level-1 and LeveL-2 and require onLy 4K of
memory. ALL may be converted for disk using DCV-1.

AIR RAID: Shoot down high speed aircraft with a steerabLe
ground based missiLe Launcher! Aircraft expLode dramaticaLLy
when hit, sometimes destroying other nearby pLanes! Score is
taLLied for each hit or miss, and the highest score is saved to
be chaLLenged by other pLayers. Provides hours of fun for you,
and a super program for entertaining friends!

BARRICADE: "BREAKOUT" for the TRS-80! Break through 5-waLL
Barricade with high-speed baLL and keyboard controLLed paddLe!
Trap the baLL among the waLLs and watch it destroy the 100
bLocks! SeLect 96 different options to chaLLenge expert or
beginner. 3 scores with the best of each saved to be chaLLenged
by other pLayers.

RSL-1: Enter graphic patterns with repeating keyboard! Save
patterns on tape (4 furnished). PLay LIFE, a game of birth,
growth and death of a coLony of ceLLs. FAST - about 1 second
per generation! Hours of fascinating patterns!

ADVENTURE! $14.95 each, (3 or more, $12.50 each)

LeveL-II 16K machine Language versions of Adventure, the current
rage of the big time-share computers! 6 versions:
1-AdventureLand, 2-Pirate's Adventure, 3-Mission ImpossibLe,
4-Voodoo CastLe, 5-The Count, and 6-Strange Odyssey. Each is a
chaLLenge that can take weeks to soLve! Furnished on tape;
convert to disk with DCV-1.

UTILITIES
RSM-2:
RSH-2D:

AN ADVANCED TAPE MONITOR FOR 16K TRS-80* S - $26.95
THREE MONITORS FOR TRS-80 DISK SYSTEMS - 29.95

22 commands to controL your TRS-80 Z-80 processor! Examine
ROM's, test RAM, program in machine Language, read/write machine
Language tapes, and much more! SYMBOLIC DUMP will disassembLe
memory into Z-30 mnemonics! HEX and two ASCII memory dumps-
EDIT, MOVE, EXCHANGE, VERIFY, FILL, ZERO, TEST, or SEARCH
memory, read/write SYSTEM tapes, enter BREAKPOINTS, PRINT with
TRS232 or Centronics, and read/write disk sectors directLy!
Radio Shack uses RSM; see page 4-17 of your disk manuaL! RSM-2
tape Loads at top of 16K LEVEL I or II; RSM-2D disk incLudes 3
versions for 16K, 32K and 48K.

RSM-2 RELOCATOR: PUT RSM-2/2D ANYWHERE IN MEMORY - 9.95

This new program Loads with the RSM-2/2D "L" tape command, then
asks you where you want RSM-2 Located. Your answer causes a new
version to be created and executed! Instructions incLuded for
saving your new versions.

DCV-1: CONVERT SYSTEM PROGRAMS TO DISK FILES -$9.95

EDTASM, The ELectric PenciL, Air Raid, RSL-1, ESP-1, T-BUG, or
nearly any SYSTEM tape can be executed from disk, even if it
interferes with TRSDOS! DCV-1 Loads system tapes into high
memory and adds a DLock-move routine. TAPEDISK is then used to
create a disk fiLe. When accessed from disk, the program Loads
into high memory, moves itseLf to its correct address, then
jumps there and executes! New version works with TRSDOS 2.2.

BASIC-1P: LEVEL-1 BASIC WITH PRINTING! - $19.95

Loads into the top 4K of 16K TRS-80' s and uses any LEVEL-I BASIC
program or DATA tape (up to 12K in Length) without conversion!
NEW commands, LPRINT and LLIST to print with either our TRS232
or the Radio Shack printer! Loads from tape or disk (furnished
on tape). ALL LEVEL-I abbreviations and functions supported!

CALIFORNIA Residents pLease add 6% state saLes tax.

SmaLL System Software is currentLy deveLopinq severaL programs
for the ModeL II TRS-80. An enhanced RSM monitor with many new
features wi L L be avaiLabLe about January. We are adapting CP/M
(tm DigitaL Reaserch, Inc.) in conjunction with Lifeboat
Associates. CP/M for the ModeL II will be a "standard" version
and wiLL run aLL existing CP/M software, incLuding CoboL,
Fortran, C-Basic, M-Basic, business and accounting packages,
etc. Write for details!

PROFESSIONAL SOFTWARE
MICROSOFT SOFTWARE PACKAGES - $80.00 each, $150.00 for both

ASSEMBLER PACKAGE: Macro AssembLer uses ZiLog mnemonics and
produces reLocatabLe code! IncLudes Linking Loader, Editor and
Cross Reference UtiLities. Requires 32K and 1 disk drive.

FORTRAN PACKAGE: A true Fortran Compi Ler (faster than Basic).
Linking Loader combines Fortran, AssembLy and Library moduLes
into one program! Editor and extensive Library ere incLuded.
Requires 32K and at Least 1 disk drive.

THE ELECTRIC PENCIL FOR TRS-80 DISK SYSTEMS
THE ELECTRIC PENCIL FOR TRS-80 TAPE SYSTEMS

- $150.00
- 99.95

Write text, deLete, insert, or move words, Lines or paragraphs,
save text on tape (or disk), then print formatted copy with our
TRS232 or Centronics printer (RS-232-C with disk version).
Right justification, page titling and numbering, transparent
cursor and repeating keyboard. Upper case only, or lowercase
with modification. Level-1 or 2 16K (tape version).

CP/M OPERATING SYSTEM WITH TRS232 SOFTWARE - $145.00

SMALL SYSTEM SOFTWARE / LI FEBOAT ASSOCIATES version of CP/M.
IncLudes TRS232 and RS-232-C software, Lower-case support,
debounce, DCV-2 and other unique utilities. CP/M Editor creates
and modifies all files. Assemble from disk, placing HEX and
PRINT files back onto disk! Includes DDT (Dynamic Debugging
Tool), PIP (Peripheral Interchange Program), and more! CP/M is

a trademark #f Digital Reasearch, Inc.

\
PRINTER SUPPORT

TRS232 PRINTER YjyjERFACE - $49.95 (+$2.00 shipping)

Assembled and tested output
Diablo, Teletype, TI SilentVor
ASC II printer .

LEVEL-II BASIC, CP/M,
your own programs! Standar
order new "FORMATTER" (below) fO

port for TRS-30 printing. Use
any RS-232 or 20-mil current loop

Expansion Vinterf ace not required. Use with

BASIC-\p / ELECTRIC PENCIL, RSM-2/2D or
cassette software included, or

r enhanced printer control.

TRS232 "FORMATTER" SOFT***"* PACKAGE - $14.95

Enhanced software for with Level-'
and line length control, form feeo
"smart" line termination, indented
debounce, echo screen to printer, etc!
and BASIC and machine Language source ^ S-

Basic and our TRS232. Page
function, printer pause,
pntinuation lines, keyboard

IncLudes BASIC cassette

PRINTER CONVERSION PACKAGES^*9 * 95 EACH

Many programs do not include provisions for^P r ^ n^ n9 w7 ^ either
our TRS232 or the Radio Shack RS-232-C. We \urrentty offer the
following tapes for adding printing functions;

RSM RS-232-C:
PENCIL RS-232-C:
EDTASM PRINT:

Adds RS-232-C capability to RSM-2/2D
For cassette version of Electric PenciL
TRS232 and RS-232-C for disk/t»ape EDTASM

I

OTHER TRS-80 PRODUCTS
V

ESP-1: $29.95
LST-1: 8.00

v

AssembLer, Editor & Monitor (8080 mnemonics)
Listing of LeveL-1 BASIC with some comments

SMALL SYSTEM SOFTWARE B«»«»M(«iCA)IO
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Get a Software Discount!
Now you can get the best for less! Just clip out the coupon below bring it to your local computer store,

and you'll get $1.00 off the list price of any program package from Instant Software!

For the TRS-80* Level II

BUSINESS PACKAGE IV Business Package IV gives you, the businessman, a superb tool to

help you make those important decisions. This package includes:

•Business Cycle Analysis — This program isn't a crystal ball, but it can show you your
businesss expansion and contraction cycles. You can plot any aspect of your business on a
graph and see, in black and white, just what's happening. This program will give you access to

information you couldn't get before.

• Financial Analysis — Would you like a financial assistant who could instantly give you the

figures for almost any kind of investment? Financial Analysis can handle annuities, sinking

funds, and mortgages, and compute bond yield and value. You'll have the facts you need at the

tips of your fingers with this program.
Included in the package is one specially marked blank data cassette for use in storing

essential business data.

Business Package IV, with its combination of analytic functions and convenience features,

is an invaluable asset for any businessman. All you need is a TRS-80 Level I 4K or Level II 16K.

Order No. 001 9R $9.95

AIRMAIL PILOT The Airmail Pilot package
takes you back to the early days of aviation.

Your plane is the Curtis JN4-D, affectionately

known as the Jenny, and your mission is to

fly the mail from Columbus to Chicago.
The Jenny carries only 26 gallons of fuel.

You'll have to stop along the way. Bad
weather may force you down. Electrical

storms may turn your aircraft into a mass of

flaming wreckage, or ice may form on your

wings and plunge you to certain death below.

But the mail must get through.

The onboard clock will show your elapsed
time. Your mission is to complete the flight

as quickly as possible.

With the Airmail Pilot package, you can ex-

perience the thrills of flying when aircraft

were mere fragile machines of wood and
fabric. (Scarf and leather helmet optional.)

This program requires a 16K TRS-80 Level II.

Order No. 0106R $7.95.

TEACHER
What do you need to learn? Would you like to know all

of the cranial nerves? Electronic color codes? Civil War
battles? Signs of the zodiac? Whatever your subject mat-
ter, the Teacher package can help you learn it. You sim-

ply input up to twenty questions and answers at one
time. Next, review the material, and then take the test un-

til you have your lesson down pat. The program gives you
up to three hints per question and even offers graphic

rewards for children, all at your discretion. All the infor-

mation can be saved on cassette tape for reuse.

This package also contains the Teacher Data Transfer

program, which allows you to combine several tests on
one tape. That means you can learn a number of lessons

sequentially without changing tapes.

Teacher is an effective instrument for anyone who
needs to learn a lot of material in the shortest possible

time. For decades leading educators and computer
scientists alike have been promoting the future role of

computers in education. Now you and your family can
reap the benefits of computer-assisted instruction in

your own home. The program is furnished with a blank

data cassette tape. You'll need a TRS-80 Level II 16K.

Order No. 0065R $9.95.

SANTA PARAVIA AND FIUMACCIO The
year is AD 1400, and you are the ruler of a tiny

Italian city-state. You are ambitious by nature
and intend to build your little city-state into a
powerful kingdom.
So begins Santa Paravia and Fiumaccio,

where you and your fellow players compete
as rulers of neighboring cities. You control

the grain harvest, feed your people, set tax

rates, exercise justice, invest in public works
and, of course, try to stay on the good side of

the church.

Life was short back then, and you'll have
only a limited amount of time in which to

build your kingdom. The lives of your serfs

will depend on your decisions. If they are
wise, then your city-state will grow and you
will acquire loftier titles. If your rule is in-

competent, your people will starve and your
city-state may be invaded by your neighbors.
You can play the game yourself, or set up

the tournament version, which allows up to

six players at a time to compete. Either way,
you're sure to find your route to the throne a
challenging and rocky road.

How will you rule your kingdom? Will you
be a benevolent ruler — an iron fist in a velvet

glove — or will you become unscrupulous and
follow the example set by Niccolo Machia-
velli in his book on government, The Prince?
Only you can answer that question — with
Santa Paravia and Fiumaccio.
Order No. 0043R $7.95.

A trademark of Tandy Corporation.

To receive a FREE catalog , listing over 200 programs, write: Instant Software, Catalog Dept., Peterborough,NH 03458

Make a great buy even better . . .

Why pay full price? Take this coupon to the store nearest you and get $1.00

off on any of our software. If the store nearest you doesn't stock Instant

Software, then use the order blank at right to order your software direct, or

call Toil-Free 1-800-258-5473.

M* * •

^1

This coupon good for one dollar off any

Instant Software package when purchased

through your local computer store.

Buyer's name

Address

City Slate Zip

Signature PACKAGE NUMBER

ATTENTION DEALER: Include coupons with your next order. Credit will be applied

toward purchase If you are not as yet selling Instant Software, write Instant Soft-

ware, Dealer Sales, Peterborough NH 03458 for catalog and dealer net price

schedule, or call our marketing department at 1 603-924 7296 for more information

Limit one coupon per package. Offer void where prohibited by law.

• s av ? *aQ a a i- «»»••'« v aa * * av a® s*

Instant Software Inc.

J

Name

Address

City

State Zip

D Check

Q VISA

Card No.

D Money order

D AMEX D Master Charge

Expiration Date

Signed Date

Order your Instant Software today!

Quantity Order No. Unit Cost Total Cost

Handling $1.00

Total Order

L

Instant Software Inc. Dept CC901

Peterborough, NH. 03458 USA
__J
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What's Your Math IQ?

Howard Berenbon

Have you ever wondered what your
math aptitude is? Well, here's a
program that will test your math I.Q.

with a 15 minute, 20 question test.

The "Math I.Q. Test Program" is

written in BASIC and will run in most
popular home computer systems in-

cluding the TRS-80 Level I and Level II,

Apple 1
1 , PET and SWTPC 6800 system.

It requires approximately 2.5K of RAM
to operate.

After running the program, it re-

quests entry of a 'V to begin the test.

The test consists of 20 difficult math
problems. Here's an example of the
type of questions given:

ENTER THE MISSING NUMBER
1) 3 863?
ANSWER: 3968

Before beginning, set a timer for 15
minutes. A time limit is required so that

you answer the questions you can
solve quickly. Use paper and pencil, or
a calculator, to figure out the answers.
Take about 45 seconds per question. If

you can't find an answer then skip the
question by entering any number. The
test will advance to the next question,
but once you enter an answer you can't

go back and change it.

You won't solve all 20 problems in the
allotted time. Therefore, when the time
is up enter a T for each problem left

through 20. Your score will be printed
along with a graph of I.Q. versus score.

To find your I.Q., draw a vertical line

from your score to the diagonal line

(see Figure 1). Then draw a horizontal
line from the diagonal, left to the I.Q.

number.

VOU IURUE 8 CORRECT OUT OF 20
FIND VOUR ];.q. FROM THE GRRPH BELOW
I.Q.
150 4i

140 *
130 *
128 *
110 *
180 *
90 *

3 5 7 9 12 13 15
SCORE

TO DISPLRV ANSWERS ENTER R <1>

Figure 1

A score of 1 5 out of 20 will indicate an
I.Q. of about 150 (genius). The average
I.Q. is around 100, which isascoreof 6.

Howard Berenbon, 2681 Peterboro, W. Bloom-
field, Ml 48033.

To display the answers type a T after

the graph is printed.

The test gives only an approximate
indication of your math intelligence

quotient. If you're interested in a more
detailed and accurate I.Q. study, con-
tact your local college or university for

testing. Most colleges offer several

different types of intelligence and

career testing. Tests can last from

several hours to several days.

A cassette of the "Math I.Q. Test

Program" is available for the TRS-80
Level I and Level II for $4.95 plus $.50

for postage and handling. Write:

Software Exchange
2681 Peterboro
W. Bloomfield, Ml. 48033

0100
0110
0120
0130
0140
0150
0160
0170
0180
0190
0200
0210
0228
0240
0250
0260
0270
0280
0298
0300
0310
0320
0330
0340
0350
0368
0370
0380
0390
0400
0410
0420
0430
0440
0450
0460
0470
0488
0498
0500
0510
0520
0530
0540
0550
0560
0570
0588
0590
0600
0610
0620
0630
0640
0658
0660
0670
0688
0690
0700
0710
0720
0730

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
INPUT
IF ROl
C-0

GOSUB
PRINT
PRINT
PRINT
PRINT
INPUT
IF 8=7

HMRTH I.Q. TEST"

"COPVRIGHT <C> 1979 BV HOWRRD BERENBON"

"VOU HRUE 15 MINUTES TO
"IN RLL CRSES ENTER THE

COMPLETE 20 QUESTIONS."
MISSING NUMBER.

"

"ENTER
R

THEN

R <1> TO BEGIN"

170

2000
" 1 >

"

"4 8
"6 2
"8 6
B
GOSUB

6"
4"
*7 n

2200

24 45 ?"

2200

34 ?'

GOSUB 2006
PRINT "2)"
PRINT "7 13
INPUT B
IF B=86 GOSUB
GOSUB 2000
PRINT "3>"
PRINT "6 1© 18
INPUT B
IF B=66 GOSUB 2200
GOSUB 2006
PRINT "4>"
PRINT "212 179 146
INPUT B
IF B=38 GOSUB 2200
GOSUB 2000

"5>"
"4 1 2"
"2 6 3"
"3 2 ?"
B
GOSUB 2200

113 ?"

PRINT
PRINT
PRINT
PRINT
INPUT
IF B=4
GOSUB 2008
PRINT "6>"
PRINT "4 5
INPUT B
IF B*19 GOSUB
GOSUB 2000
PRINT "7>"
PRINT "9 4 1"
PRINT "6 6 2"
PRINT "19 ?"

INPUT B
IF B=4 GOSUB 2

7 11 ?"

!200

"00
GOSUB
PRINT
PRINT
PRINT
PRINT
INPUT
IF B=3
GOSUB
PRINT
PRINT
INPUT

2009
"8>"
"8 2
"1 5
"1 3
B
GOSUB

2000
"9>"
"6 7
B

4"
3"

2280

9 13 "?"
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IQ, con't.
0740
0758
0760
9770
0780
0790
0800
0810
0820
0830
0840
0858
0860
0870
0880
0890
0900
0910
0920
0930
0948
0950
0960
0970
0988
0990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1098
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1248
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1470
1480
1490
1500
1510
1528
1530
1540
1550
1560
1600
2000
2610
2020
2030
2200
2210

IF B*21 GOSUB 2208
GOSUB 2080
PRINT M 10>"
PRINT "1 5 13 29 ?
INPUT B
IF B=61 GOSUB 2206
GOSUB 2000
PRINT "ID"
PRINT "2 1© 4"
PRINT "3 17 5 M

PRINT "3 ? 6"
INPUT B
IF B=28 GOSUB 2208
GOSUB 2800
PRINT "12>"
PRINT "28568? 11'

INPUT B
IF B=4 GOSUB 2208
GOSUB 2O00
PRINT M 13>"
PRINT "2 8 20 44 ?"
INPUT B
IF B=92 GOSUB 2200
GOSUB 2O00
PRINT "14>"
PRINT "5 25 85 265 ?"

INPUT B
IF B=805 GOSUB 2200
GOSUB 2000
PRINT "13>"
PRINT "24 26 30 38 ?••

INPUT B
IF B*54 GOSUB 2200
GOSUB 2000
PRINT "16> M

PRINT "2 6 38 ?"

INPUT B
IF B=*1446 GOSUB 2200
GOSUB 2000
PRINT "17>"
PRINT "59468 ?"
INPUT B
IF B=2 GOSUB 2200
GOSUB 2000
PRINT ,, 18> u

PRINT "6 8 10 11 14 14
INPUT B
IF B=18 GOSUB 2208
GOSUB 2000
PRINT "19>"
PRINT "1 6 41 ?"
INPUT B
IF B«1686 GOSUB 2200
GOSUB 2000
PRINT M20>"
PRINT "200 162 124 ?"

INPUT B
IF 8=36 GOSUB 2200
PRINT

MVOU HAUE ";C;" CORRECT OUT OF
"FIND VOUR I-Q. FROM THE GRRPH
"I.Q. "

"150" ;TflB<35>
"140" ;TRB<31>>
"130" ;TRB<26>;"*

*>*

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
INPUT

20"
BELOW"

II -A* >1

"120" ;TRB<22>
"110 M iTRB<18> ii;"*
100" ;TRB<14>
"90";TRB<10>;"*"

3 5 7 9 12 13
TRB<18> ."SCORE"
"TO DISPLRV ANSWERS ENTER R <1>"
D

IF DOl THEN 1600
PR I NT TRB < 1 8 >

;
"RNSWERS

"

PRINT
PRINT
PRINT
PRINT
PRINT
END
PRINT
PRINT "ENTER MISSING NUMBER"
PRINT
RETURN
C-C-H

RETURN

15"

H l>«7 2>«86 3>=66 4>-80 5>«4"
"6>»19 7>»4 8>*3 9>*21 10>»61"
"11>»20 12>»4 13>»92 14>»805 15>»54"
"16>»1446 17>-2 18>=18 19=1686 20>-86"
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BANDITO

Take the gamble.
Pull the arm on Bandito, the graphic TRS-80* slot

machine with sound effects.

Hear the Bandito's arm creak as it moves. Wait anx-

iously as the spinning and clicking wheels slow to a

stop. And, if your luck holds out, you'll see your win-

nings pile up!

Bandito will provide hours of fun and entertainment

on your TRS-80 microcomputer. The fast graphics are

excellent animation and the sound effects give the feel-

ing of actually playing the slots. Bandito is good for

demonstrating your computer to friends, a great party

program, and enjoyable entertainment at any hour.

Sound effects on Bandito, as on all Acorn programs,

are made through the cassette cables. You just plug a

small speaker amplifier into the AUX cable arid you'll

hear the arm creak, the wheels spin, and the winnings

pile up.

Acorn produces several programs with sound
effects. These include Star Warp and Lunar Lander,

Alien, Star Trek, Ting-Tong, Music, Codebreaker, Word
Challenge and more. All available for $9.95 for a 16K,
Level II TRS-80. Ask for these quality programs at your

local computer store.

* TRS-80 is a trademark of Tandy Corp

Acorn
Software Products, Inc.

634 North Carolina Avenue, S.E., Washington, DC. 20003
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INVERSE CIRCULAR

FUNCTIONS

But the principal value of ARCSINC0.8) is

0,9273 RADIANS WHICH CAN BE CALCULATED BY

ARCSIN(X) s^TT/2 - (7l - X ) •

(1.570795207- ,214512362 * X

+ .087876311 * X
2 -

. 044958884 • X
3

+ .019349939 • X*- .004337769
s » X

5
)

This Is a reprint of one of the original Project Solo curriculum

modules developed at the University of Pittsburgh. Project Solo was
supported in part by the National Science Foundation, and it was
directed by Tom Dwyer and Margot Critchfield. The modules were
authored by various persons, including project staff, teachers, and
students.

It should be Kept in mind that Project Solo began in 1969 (which is

probably before some of Creative's readers were born.) Undoubtedly,
many of the modules would be done differently today. There are also

surety errors to be found, and neither Creative Computing, the authors,

or NSF can warrant the accuracy of the reprints. But as a starting point

for your own explorations, they should make a good (albeit slightly

ancient) set of shoulders to stand upon. We hope you enjoy the view.
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Inverse Circular, con't..
In the module on trigonometric

functions we saw that polynomial ap-
proximations are used by computers
to calculate the circular (or trigono-
metric) functions when the indepen-
dent variable is the angle. The
simple program:

10 LET M.V273
JO PRINT MA= M

;A t SIN(A)=
,';SIN(A)

RUN

will result in theoutput:

A- on 7 SIN(A)-=. 80000284?

In order that the computer success-
fully execute this program it must use
one of the Hastings approximations
for finding SIN (.9273). (See Problem 3
in the module "TRIG. FUNCTIONS
AND TCHEBYCHEV APPROXIMA-
TIONS".)

The Inverse Problem

Now suppose we ask the com-
puter to

10 PRINT MKSHM.t)
JO END

we will obtain:

0.?27293218

We have asked the computer to print

:

"the angle which has a sine of
0.8"

or to be exact

:

"Print the angle A (in radians)

such that SIN(A) = 0.8, and A lies

in the interval -7r/2< A < 7T/2

The cover of this module shows why
we have to agree on an interval for A.

The inverse function ARCSIN is net

single valued, and so we must elimi-

nate confusion by using the (un-

spoken) assumption that the principal

value of A will be calculated. For the

SINE function, the principal value is

found in either quadrant I or quadrant
IV.

Hastings Sheet 35

The formula for approximating
ARCSIN(X) shown on the front cover
is Hastings' Sheet 37, a rather accur-

ate formulaT^ It assumes that X is

limited to the range

0<X<1
Here is a program to use a simpler

but less accurate formula (Hastings'

Sheet 35) to calculate the ARCSIN
function. The program also prints the
more accurate ARCSIN function for

comparison. The Sheet 35 formula is :

ARCSIN <X)»w/2-CnTx)*( 1.5707 288-. 212 1144*X+. 07426 10*X*X
-.0187293«X«X*X)

PROlJK'Afl TU C'.'HPARE LIBRARY ARCSIN FUNCTION
UITH HASTINGS 35 FUNCTION

ARGUMENT IBRARY HASTINGS 35

o

o.i

.

2

0.3

0.4

0.5

0.6
h 7

0.8

0.»
1

LIST

bOO
l
i01

blO

S20

b30

340

550

560

570

580

5?0

600

610

0.100167421
0.201357921

0.304692654
0.411516846
0.523598776
0.643501109
0.775397497
0.927295218
1.119769515
1 .570791655

6.620000204E-
0.1 001 0702.'

0.20131380 1

0.304710573
0.411559864
0.52364361.'

0.643521213
0.775385477
0.92726583

J

1.119751877
1.570789605

05

PRIN

PRIN
LET

LET

LET

PRIN

PRIN

FOR

D=((

S = P-

PRIN

NEXT

END

T "PR0GRAN TO COMPARE LIBRARY ARCSIN FUNCTION"

T "UITH HASTINGS 35 F0NCTI0N" : PRINT : PRINT

A0=1. 5707288 : LET A1=-. 2121144

A2=. 0742610 : LET A3=-. 0187293

P=3. 14159/2

T "ARGUMENT LIBRARY HASTINGS 35"

X=0 TO 1 STEP 0.1

A3tX+A2!*X+A1 >*X*A0

SQRT{1-X)*D

t x;tab(20);arcsin<x);tab(40);s

X

Notice that polynomial is evaluated

using nested multiplication in line

560 in order to reduce the number of

multiplications. Why is this impor-
tant?

Problem 1

Improve the above program so that

X may lie in the interval -1<X<1.
Test your program by running it with

line 550 changed to:

550 FOR X=-1 TO 1 STEP 0.1

[HINT: RECALL THAT SIN(-X) =
-SIN(X)]

Problem 2

Find out what happens when you
type

10 PRINT ARCSINC2)
20 END

RUN

Can you make your program do the

same for the Hastings 35 approxima-
tion? Or do you have to?

Problem 3 (OPTIONAL)

Change your program to use the
Hastings Sheet 36 formula:

ARCSIN (X)=*/2-(>/ToO*( 1.57078786-0. 2 14 1245 3*X+0. 08466649 *X*X
-0.0 357566 3*X*X*X+0. 00864884 *X*X*X*X)

Use 71=3.14159265

Problem 4 (OPTIONAL)

Run the program for Problem 3
again, using Hasting's 37 (see illus-

tration on previous page) and Double
Precision . Some computers have
double precision directly available.

For those that do not, see the article

"Computing Factorials—Accurately"
by Walter Koetke (Creative Comput-
ing, Vol. 1, No. 3, pg. 9 or Best of
Creative Computing, Vol. 1, pg. 172).

Use 71=3.141592653589793238.

Problem 5

In practice, library functions are

used for calculation. Practice using
the ARCSIN(X), the ARCCOS(X), and
the ATAN(X) functions* to find the
angles A, B, C, D, E, F in the figure

below. (Use direct mode if you wish.)

Many BASIC languages do not
have the ARCSIN function. You will

have to improvise your own. One way
is to create a user-defined function
which expresses the arcsin function
in terms of built-in functions. For
example:

10 DEF FNAlX)=ATN<X/SQk<-X*X+l>)

Later, if you want to print ARCSIN(.1),
you'd say

500 PRINT FNA1.1 )

•Many computers do not have ARCSIN or
ARCCOS functions. Can you still do this
problem?
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You should be able to amaze at

least three friends with this mys-
tifying magic trick. An alternate

presentation requiring only one
friend is included for use by
professional programmers. While
learning how to become a master
magician you will also find out

about a unique method of simula-

ting binary computer circuits with

a few pennies.

Introducing The Three Cent Computer

Believe it or not, in these days of

double digit inflation, you can con-
struct a computer for only three

cents. Granted, it's a very simple
binary computer.. .but what do you
expect at this price? The three cent

computer is shown in Figure 1. You
just have to add three pennies to

make it operational.

Put one penny in each of the three

circles. Each penny should be tails

up initially. Start at arrows A,B, or C
to operate the computer. Follow the
arrow to a penny and turn that penny
over. If the penny is left heads up,

follow the arrow marked HEADS
away from the penny. If the final

penny position is tails up, then
follow the arrow marked TAILS away
from the penny. If an arrow leads you
to the STOP box, you're done. If an
arrow leads you to another penny,
turn this penny over. Follow the

appropriate arrow away from this

new penny. Sooner or later you'll

always arrive at the STOP box.

3 4 MA6IC COMPUTER

STOP

!

7ST7\

Figure 1 Penny Computer
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what NEW
from

RACER
Slip behind the wheel, ignite the
engine and get ready for a high speed
race. RACER uses Hires and paddles
to simulate Grand Prix excitement.
Requires 24K.

CRAZY 8's
Crazy 8's is a card game using Bill

Depew's HIRES playing cards. One
player can play the APPLE. The
beginner can select the option of see-
ing the APPLE'S hand while playing.

Crazy 8's is an easy to learn card
game. Great for all ages. Requires
24K.

MICROGAMMON 1.0
Pit your mental skill and luck against
that of the Apple with this computer
implemented version of the popular
board game Backgammon. All the
moves are displayed on the video
screen along with the board layout
and pieces.

This program requires at least 16K of
memory to run from cassette and 32K
of memory to be stored and played
from an Apple II Disk System. No ad-
ditional handware is needed.

Learn, practice, and enhance your
Backgammon ability a true competi-
tor. (To our knowledge, the Apple
doesn't cheat!!!)

SOLITAIRE POKER
The ultimate poker machine! SOLI-
TARE POKER simulates the poker
machines that line the Las Vegas
strip. Practice your poker ability with
¥Jr,<t«L frlaqVm Ct*4%. SOLITARE
POKER is a sure winner! Requires
24K.

:'iHT
• F .if „ . IuO

L_, BDL!
-fE KUfM BET • »:

« - H^IC) C - C»»CEL MOLDS

Two More By Steve Baker

G0M0KU
The ancient game of five men in a row. You play against a machine
language routine with three levels of excellence. A Hires board using
SCREEN MACHINE gives this game the beauty and style of chess.
Requires 16K.

FIGHTER PILOT
It's war, and your mother ship is under attack. The adrenelin flows as
you accelerate through the launch tube and penetrate the void of
space. With all systems operating, your sensors show the direction
of the enemy racing to meet you. After a few bursts he explodes, and
you fly through his debFis to meet the next one.

FIGHTER PILOT is a fast-moving game of excitement and skill. This
graphics program, written in integer basic, requires 16K of memory.

ROULETTE
Roulette is a realistic duplication of
the popular casino favorite using
HIRES graphics and a spinning
wheel. Bets can be placed with the
keyboard or you can use SOFTAPE's
BRIGHT Pen. One or two players can
bet against the house. Requires 24K.

CRAPS
Play Las Vegas Craps on a high
resolution playing table created by
your APPLE. Place bets, play the
field, passline and hardway rolls . . .

all are possible with this detailed
simulation. Dice rolls are animated
on the screen. Improve your game or
devise your own "system". Craps re-

quires INTEGER BASIC and 24K or
memory. BONUS!! Included on the
back side of the tape is Bright Pen
Craps for those lucky guys with the
SOFTAPE Bright Pen. You will be
amazed how easily moves are made
and how fast the game progresses!!

PRO GOLF
Now, even on rainy days, you can improve your game with PRO
GOLF. With the Apple II as your caddy, you choose your own clubs
and irons on each shot on this full 18— hole course. Every fairway
has its own challenging sandtraps and water hazards, but distrac-
tions disappear when the screen displays only the green as you
begin to putt. Your Apple—caddy keeps track of your score. Have
fun, and remember . . . keep you eye on the ball!

10432 BURBANK BLVD. • NORTH HOLLYWOOD, CA 91601

TBS! I own an Apple and I would Ilka to racaiva future product annOuncamanta.

BankAmeriCard, Visa, MastarCharge & personal checks accaptad.

Name

Address

City

Craps
Racer
S. Poker
Crazy 8's
Pro Golf
Roulette

14.95

12.95

12.95
12.95
12.95
14.95

State Zip

Master Charge
Visa

Bank Americard

Credit Card Number

Microgammon 14.95
Fighter Pilot 12.95

Gomoku 14.95

SUB TOTAL

Calif Salts Tax (Cal. Res. only)

TOTAL:

INTERBANK NO. FOR
MASTERCHARGE

VISA

SIGNATURE

Expiration Date

MONTH YR.
master charge.
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Magic, con't.
Every computer has to have input,

storage, processing, and output
circuits. The penny computer inputs

are the A,B, and C arrows. Working
storage or memory is provided by the

pennies which can each be set to one
of two states. The processing func-

tion is determined by the intercon-

necting arrows. Output is obtained

by looking at the states (heads or

tails) of the three pennies. If heads
represents binary 1 and tails equals

binary 0, then the three pennies can
represent a 3-bit binary number as
illustrated in Figure 2.

DECIIYIAL PENNY C PENNY B PENNY A

TAIL(O) TAILtO) TAIL(O)

1 TAIL(O) TAIL(O) HEAD(1)

2 TAIL(O) HEAD(1) TAIL(O)

3 TAIL(O) HEAD(1) HEAD(1)

4 HEAD(1) TAIL(O) TAIL(O)

5 HEAD(l) TAIL(O) HEAD(1)

6 headO) HEAD(1) tail(o)

? HEAD(1) HEAD(1) HEAD(1)

Figure 2 Penny Conversion Table

An example should clarify the

operation of this penny computer.
First place tails up pennies in the

three circles. The output state of the

computer is now equal to decimal 0.

The three tails are equivalent to

binary 000 which is the same as

decimal as shown in Figure 2. Each
time you start at arrow A you will

increment this 3-bit binary number
by one. Try it and see. Starting at

arrow A the first time, flip penny A to

heads and follow the HEADS arrow
to the STOP box. As seen in Figure

2, the pennies now represent binary

001 or decimal 1. Start at arrow A
again. This time penny A is flipped to

tails and you follow the TAILS arrow

away from it. This takes you to penny
B which you flip over to heads. The
HEADS arrow now leads you from

penny B to the STOP box and you're

done. You've started at arrow A twice

and the pennies represent binary 010
or decimal 2. If you had started at

arrow A five times the pennies would
represent binary 101 or decimal 5.

This computer is actually simulating

a 3-bit binary counter. Each of the
pennies represents an electronic

flip-flop.

You have seen how starting at

arrow A adds one to the simulated

3-bit binary counter. Starting at

arrow B will add two to the value of

the counter. Starting at arrow C will

add four. If you don't believe this, try

it out. Remember, when the counter
reaches binary 111 (decimal 7),

adding one more will change it to

000. Adding two or four will change it

from decimal 7 to decimal 1 or 3,

respectively. Adding more pennies

would permit larger numbers to be
represented. A 3-bit binary number is

all that's required for the trick

described here.

These penny flip-flops make it

easy to see how certain binary

computer circuits work. This article,

however, is more concerned with

having fun than with learning about

computer circuits. Later on you

might want to use the penny switch

to understand computer circuits. For

now we'll drop the theory and move
on to the magic. You can use the

three cent computer to perform a

mystifying trick even if you don't care

about binary logic.

A Penny Computer Magic Trick

For this trick you'll need three

pennies, one quarter, one nickel, and

one dime. You should make a copy of

the penny computer shown in Figure

1 and glue it to a piece of cardboard.

Copy the three instruction cards

shown in Figure 3. Cut them out and

mount them on cardboard. You're

now ready to perform this mystifying

trick for your friends. Remember that

even Houdini had to start some-
where.

First show how the penny com-
puter works. You don't have to

explain the theory or mention binary

numbers. Just make sure that when
someone is later told to start at A,B,

or C they'll know what to do. Here's

where your choice of friends is

critical. You don't want ones that are

too smart to be fooled by this trick.

At the same time, they have to be

smart enough to learn how to operate

the penny computer. No one ever

said that the life of a magician is

easy, which is probably why you're

FDR DIME. .

.

START AT A

FOR QUARTER. .

.

START AT B

FOR NICKEI
START AT C

reading a computer magazine.

Next give three different people

the instruction cards. Each person

gets one of the three cards.

Now show the nickel, dime, and

quarter. Explain that you will turn

your back or leave the room. The

three people with the instruction

cards are to each take one of the

three coins. The person who takes

the nickel will start at the penny

computer arrow named on his in-

struction card when it's his turn.

Likewise for whoever takes the dime
and quarter. When each of the three

is finished, you ask one or two
questions and amazingly name the

coin chosen by each person.

An example will clarify how the

trick works. Suppose the person with

card 1 takes the nickel, the person

with card 2 takes the dime, and the

person with card 3 takes the quarter.

The coins can be covered with the

appropriate cards so that no one
forgets which coin they took. Stress

that each person picked a coin after

you left the room so you have no way
of knowing who picked which coin.

Now the three people arbitrarily

decide in what order they'll operate

the penny computer. Suppose num-
ber 2 goes first. Since person number
2 took the dime, she will start at

arrow C according to instruction card

2. This leaves penny C heads up with

the others still showing tails.

Suppose number 1 decides to go

next. According to instruction card 1

this person will also start at arrow C
since the nickel was chosen. After

this turn all three pennies will show
tails again. Now number 3 takes a

turn starting at arrow B since the

quarter was chosen. After this turn

only penny B will show heads. The

players now tell you that they have

each completed their turn.

FOR QUARTER. .

.

START AT A

FOR NICKEI
START AT B

FOR DIME. .

.

START AT C

L

FOR NICKEI
START AT A

FOR QUARTER. .

.

START AT B

FOR DIME. .

.

START AT C

Figure 3 Instruction Cards
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Are you
THE WIZARD OF WALL STREET?
Real-time TRS-80 L2 16K stock market game
with supply/demand, US economy, cycles,
takeovers. $19.95 cassette.

WRITE
METATRON, Box 900, Amherst MA 01002.

HOBBYWORLD
CALL TOLL FREE: (800) 423-5387 USA

IN CALIF: (800) 382-3651 B̂]

LOCAL & OUTSIDE USA (213) 886-9200

YOUR #1 SOURCE FOR COMPUTER ELECTRONICS

BUY ANY 3 PROGRAMS,TAKE 10% OFF!

STAR TREK III

The most advanced ver-
sion we've seen!
TRS-80 U. IbK
Cat No 1041 $14.95

LEVEL II DISK
CONVERSION
Allow* level 2 tapes to be con-

verted to ditli. and eieculed
directly tram TRSDOS.

TUS-80. 12 lfc-48* wrdMk

Cat No. IJ09 89.95

SOSO/TRS-SO
EDITOR ASSEMBLER
Lett you create, afemole eve
cute, and debug using 1000
mnemonics TRS-80. 12. IbK
Cat No. 11M S29 9S

ELECTRIC PENCIL
The famous word proces-
sor (or the TRS-80 11/12
IbK

Cat No 13J8 $95
L2 diskette version
Cat No HMD $1

BRIDGE
CHALLENGER
You and dummy play
against the computer in

regular contract bridge.
Either you or comp sets
up.

TRS 80 L2, IbK
Cat No 119S S14.9S

Apple IbK
Cat No 119b $14 95

LEVEL III BASIC
Gives your TRS-80 the
power of a full sire sys-
tem Disk commands, ad-
vanced editing, etc.

TRS-80 L2, IbK
, Cat No. 1332 $49

SMALL BUSINESS
BOOKKEEPING
Baited on the Dome Bookkeeping
tourrul include* all phases r»

cept payroll

Cat No 104]
TRVaO 12. IbK $14 9S

SOUNDWARE
Add muMc and found effect! to

your program*. Complete wttb
yottware and hardware Installs ill

Cat No. I*

Cat No II i«s-ao i j $29.95

NEWDOS
Brttet than IRsDOS' Allows OIR
while m banc, and then returning

lo banc. DIRCHtCK DISASSfM,
IDTASM. and SUPfRZAP! A
mutt lor divi owners

!

IRS-R0 12 • drw
Cal No 1549 *

RENUMBER
Renumbers program line! to your
specifications Machine iars-

IRS-RO 12, 4-44W
Cat No. 10)9 $19 95

IRS-RO 12, 1b-4RK w/dn
Cat No IbRO $211',

BARRICADE
Similar to breakout A real time
game, with option* of speed,

ba«a, angle etc
TRS-80 11/12 lb*

Cal No 1 M>i S149S

SYSCOP
Dupfecales SVSTIM tapes (for

barkupl
IRS-80 12. 4k

i
Cal No. 1M1 »4 95

ANDROID NIM II

Super improved version ot NIM.
C onstant etntementf
TRS-80. 12. IbK.

Cal No. 1*1* »14 95

TREK-X
A pel version of Stair Trek, with

optional sound eMect*. Superb
graphics' f*citing!

CilNo. ISM S7.9S

TRS-232

SERIAL INTERFACE
Sottwdire driven RS2 12 output
port tor printers IrmUlh in

seconds.

TRS-M lal. 4-48*

(at No 119* S49.95

INVENTORY
MODULAR
Features tost/value summary,
reports, lecordei search indei,

detailed report, read and write
lire, data bate change.

Cat No. to si

TRS-80 12, 1M SIS 95

APPLE TALKER
Civei Apple the power ot

speech? Require* recorder and 2
mike* Can be used as tub-

routine*

< at No. 1M1 Appk- II B1S.95

APPLE LIS'NER
Communicate with your Apple
I spoken words! Use your

cassette recorder and nuke

Cat No. 1*92 Apple II $19 9!

ADVENTURE
Eipiore an alrnusl endkm maze
of treasures and pitta Ih. Chak
Urnging and tun!

TRS-B0 Li It*

Cal No. 1723 $14.95

AIR RAID
An arcade-type real time

fame of target practice,
tcellent Graphics

TRS-80 11/12 4K
Cat No 118b $T4.9S

BACKGAMMON
You play against the com-
puter' With hints on
strategy, etc tilremely
good' IRS-80 12-1M

Cal No 1481 $10 95

Send for

FREE

CATALOG
Featuring:

The best selection of com-
riuter accessories add-ons,
actory fresh IC's, led s,

semi's, software, PC aids,
prototyping aids, books,
test equipment, and more'
Always updated' Do/ens
of new products every
issue'

TRS-BOCP/M
AUosvs software interchange with
all other CP/M programs b torn-

mand* plus utilities.

TRS4B. U, Is* w/dnk
Cal No 14V79 $14995

TRS-BO UTILITY I

Oops*, duplicate* basic, asserts

bry, and machine Ungstage pro-

grams, copies level 1 ontolevel 2

Renum, for renumbenng basic

prorata* TRS-80 12. 1<*

Cat No 19»3

TRS-SO UTILITY 2
CFETCH searches tapes for file

rnanev merges programs with
consecutive line numbers.
C WRITE combines subroutines,

basic or machine language
Cal No 1SB4 I RS-BU 12. IbK $7 95

INVENTORY
SYSTEM II

Handles up to 1880 its if per
disk, and teatures activity, com-
plete inventory listings, selected
inventory listings, minimum
quantity search. Uses the follow
ing data fit Ida claw f . item >
vendor a location, quantity, cost,

selling price, and dale.

Cat No. 17J7
IRS-80 12, I2K w(2 dnks 899.95

MACHINE
LANGUAGE
MONITOR
Allows you to interact dir-

ectly with the TRS-80 at

machine language level.

11pp manual.

TRS-80 L1/L2
Cat No. 1048 $23 95

HOW TO ORDER
Pay by check. COD. VISA, or

Mastercharge Charge orders in-

clude evptrjtton dale Order b*

phone or mail Minimum order

$10 Please include phone
number and mflgartnefisaue you
Mf9 ordering from USA: add $2
for ihtpping/narsdlrng ground,
add S3 for air FORI ICN: Add $3
for shtpprnig2handling surface, *k
for air COD's SI addt'l

Guaranteed satisfaction for 120
days or your morses back! Not
responsible lor typographical
errors. We reserve the right lo

limit Quantities

19511 BUSINESS CENTER DRIVE Dept. C12
NORTHRIDGE, CA. 91324
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"Rats! A bacterium just ate the new
micro-mini circuit. " ©creative computing

',

?

"VvW
///

% V

i&anta

£a«£:
"Here's a great deal from dP
So please stuff the stockings of

your favorite computer lover

with dP books and save me the

work
"

Thanks

DECEMBER 1979

INTRODUCTION TO T-BUG
by Don Inman & Kurt Inman

At last a comprehensive guide to the TRS-80 machine language

monitor operations By the author of our best selling IN-

TRODUCTION TO TRS-80 GRAPHICS Bound to be the best

of its kind.

$6.95 paper

FROM DITS TO BITS: A PERSON/XL
HISTORY OF THE ELECTRONIC
COMPUTER
by Herman Lukoff

This long-awaited saga of the minds involved in the very earliest

stages of computer development makes for great historical

reading for computer buff and layman alike.

$12.95 cloth

MAKING MONEY WITH YOUR
MICROCOMPUTER
by Carl Townsend & Merl Miller

Got an entrepreneur with a mirco in your household? Here's the

perfect gift. It's chock full of ideas for turning that micro into a

money-making machine!
S 8.95 paper

QWIKTRAN
by Kevin McCabe

Here's a quick guide to learning FORTRAN for "someone who
can't even balance a checkbook" It's simple, quick and requires

no prior programming experience whatsoever.

$ 1 1.95 paper

SOFTWARE TAPES FOR TRS-80
LEVEL 1 1 AND 8K PET
Five separate program tapes, each containing six or more pro-

grams Topic groups include Applications. Educational, Math.
Games and Graphics and Miscellaneous. Be sure to indicate

what type of machine you have when ordering.

$9.95 each tape
$49.95 set of five

That's right! We're offering a 10% discount on any order for two
or more books from this ad or from our dP BRAIN FOOD
catalogue. Just send in your check, money order or VISA or

MASTERCHARGE number and expiration date and write

MERRY CHRISTMAS in big letters on the order form Be sure

to send special Christmas orders only to the address and depart-

ment listed below. It's a great way to say 'Merry Christmas'' to

your favorite computer aficionado and our way of saying "Merry

Christmas" to you.

Christmas discount orders to. dilithium Press

P.O. Box 10766
Dept. Xmas
Portland. Or 97210
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Magic, con't. . .

You remind your three assistants

that you had no influence over who
took the nickel, dime and quarter.

You also had no way of knowing in

what order they used the penny
computer. Ask them only to tell you
how many pennies are heads up. In

this example they should tell you
that one penny is heads up. Hearing

this, you are immediately able to

announce that the person with

instruction card 1 took the nickel.

You then ask if arrow A points to the

heads up penny. In this case the

answer should be no. Based on this

answer you announce that assistant

2 took the dime and number 3 took

the quarter.

You can now turn around or come
back into the room and receive your
applause as a master magician. The
trick can be repeated again. Just

make sure that the penny computer
is reset to three tails showing before

you start. Figure 4 shows how to

identify who picked the nickel, dime,
and quarter based on one or two
questions about the final penny
positions.

How it Works

This trick is self working when
you follow the directions provided

above. For showing to one friend,

just have the three instruction cards

placed over the nickel, dime, and
quarter while you're out of the room.
Have your friend operate the penny
computer one for each instruction

card based on whether it covers the

nickel, dime, or quarter.

There are six possible pairings of

the nickel, dime, and quarter with the

three instruction cards. These six

possible combinations are shown in

Figure 5. The rules on the instruction

cards result in a different arrange-

ment of the three pennies for each of

the six possible card-coin combina-
tions. The left hand column of Figure

5 shows the decimal equivalents for

the six possible penny arrange-

ments. The questions in Figure 4

were derived from the penny states

shown in Figures.
This trick is a variation on a very

old one using matches or cards. In

one version 24 matches are used.

Three people each choose one of

three different objects such as the

nickel, dime, and quarter used here.

They are then given instructions as to

how many matches to take based on
which object they chose. The mag-
ician then identifies each person's

object based only on the number of

matches remaining. Since 1900 many
versions of this trick have been
published in books. The version

described here brings the trick up to

date by using a 3-bit binary counter

to replace the matches or cards

normally used.

GE&rM

1=QUARTER
2=NICKEL
3=DIIYlE

±
HOW MANY

HEADS UP PENNIES
ARE SHOWING?

1=NICKEL r4r

1=QUARTER
2=DIIYlE

3=NICKEL

1=DIIY1E

IS PENNY A
HEADS UP ?

I

YES YES

NO

2=DIME
3=qi)ARTER

£
IS PENNY B

HEADS UP ?

iNO

2=NICKEL
3=QUARTER

2=QUARTER
3=DIME

2=QUARTER
3=NICKEL

Conclusion

Penny logic is a unique way to

illustrate the operation of simple

binary computer circuits. This article

introduced you to the penny logic

approach with a magic trick. More
penny logic fun is available in my
book Computer Coin Games. A
portion of the selling price goes into

the retirement fund of a worthy

author for whom I can personally

CARD 1 CARD 2
'

CARD 3

25(21 50 100

1 50 250 100

2 5£ 100 250

3 100 250 50

5 100 50 250

7
I

250 100 50

Figure 5 Distribution Table

vouch. This book provides an easy
way to understand simple computer
circuits. It also provides a variety of

fascinating penny logic games.
These games are fun whether or not

you're interested in computer cir-

cuits. After reading Computer Coin

Games you might want to design

your own penny logic games, tricks,

and teaching aids. Educators will

find that the penny logic approach is

an ideal way to introduce binary

number concepts.

Computer Coin Games is a-

vailable for $3.95 plus .75 ship-

ping and handling ($1.75 foreign)

from Creative Computing, P.O.

Box 789-M, Morristown, NJ 07960.

Substantial quantity discounts are

available to schools and stores for

orders of 20 or more copies.

Figure 4 Question & Answer Flow Chart

/ u

"Well, you can see right here the

computer says that you're dead.

"
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Put the BYTE on the IRS with Aardvark
I n an era when computers are an integral part

of business and entertainment, and computer
software is more and more sophisticated,

Aardvark is yet another breed in advanced
computer software. Aardvark's Micro Tax
series is a true user-oriented Federal I ncome
Tax package. Specifically developed by
qualified tax professionals for use on person-
al home computers, this low-cost, time-saving
Aardvark Micro Tax package accurately and
efficiently computes your federal income tax

liability. Aardvark will display and fill in

facsimile Form 1040 and related schedules
and, if connected to a Centronics printer,

will print out these facsimile forms auto-

matically. Each program is designed to use
the appropriate tax table or rate schedule.
The more advanced Micro Tax II and III also
calculate Income Averaging, Maximum Tax
on Earned Income, Minimum Tax and Alter-

native Minimum Tax. The Aardvark package
is compatible with Apple II and TRS-80 users
and includes an indexed instruction manual
and input forms for easy input of tax data. To
see how Aardvark can be tax-deductible,
check the instructions in the binder of the
manual. You can also use the binder to store
pertinent 1979 tax records. Cure your head-
aches this tax season, order today...and put
the BYTE on the IRS with Aardvark!

MICRO TAX I $25
Form 1040
Schedule A
Schedule B
Schedule TC
(will not calculate Income
Averaging, Max Tax or Alter-

native Minimum Tax)

When Ordering Specify:
TRS-80 16K Level II Basic
Apple 1 1 32K with Applesoft Basic
Apple II 16K Micro with Applesoft

ROM Card

$35MICRO TAX II

Form 1 040
Schedule A
Schedule B
Schedule G (Inc. Avg.)

Schedule TC
Form 4625 (Minimum Tax)
Form 4726 (Max Tax)
Form 6251 (Alt. Min. Tax)

Aardvarlt
Software

MICRO TAX III $50
Program 2 plus
Schedule C
Schedule D
Schedule E
Schedule SE
Form 2119 - Sale of

Personal Residence

Coming Soon - Micro Tax
Package for PETand Tl

Systems.

° Aardvark Software, Inc., 1979

DECEMBER 1979

P.O. Box 26505 Milwaukee, Wl 53213

24 hrs. Call TOLL FREE 1 -800-558-8570.

In Wisconsin 1-414-289-9988
CIRCLE 105 ON READER SERVICE CARD
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Animation for the Apple

Mitchell Waite

Mitchell Waite, co-author of Micro-
computer Primer (Howard W. Sams;
$7.95), has written a new book for

Apple graphics enthusiasts. Follow-
ing is an excerpt from Computer
Graphics Primer (reprinted with

permission from Howard W. Sams).

Animation on the computer is so
new and so revolutionary that very few
of the new home computers are
capable of it. And to be sure, even the
Apple is not totally set up for anima-
tion from BASIC, but it's darn close.

The main requirements for computer
animation are dense display formats
and ahigh speed BASIC. If BASIC is

slow there will be objectional flicker

and if the screened display is not dense
enough the movement will not be fluid.

What Is An Animation?

An animation is a series of pic-

tures, each slightly different than the
one before it, presented to the viewer at

a fast enough rate to give the impres-
sion of smooth movement. A simple
object can be made to move across the

screen by constant plotting and
replotting of the object. This is very
trivial animation. True animation can
best be illustrated by simulating a
moving figure such as a running bird,

walking man and so on. With moving
figure animation we must be able to

present a series of pictures of the
object with the elements of the object
(like the limbs) slightly displaced from
the one before it. If we want total

realism, we should showall bends, tilts,

and other subtle changes that occuras
the figure moves.

There are several ways to ap-
proach this problem from the view-
point of programming. The best
approach would be to use assembly
language because it is so fast, but this

would be beyond the scope of our
objectives, and only a small number of

professional programmers would un-
derstand it. The next best approach,
and the one used here, is to do the
animation with BASIC.

Walking Animation

Consider for a moment how we
walk. Our upper legs (thighs) are

hinged to our hips so they swing freely.

Our lower legs (calfs) are hinged to our
thighs at the knee, and they, too, swing
in an arc. Finally, our feet are attached
to our calfs so that they, too, swing in a

small arc. In general, all legs and arms
have this feature of rotation. Does this

suggest a technique that might be used
on the Apple to create an animation of

walking?

PROBLEM: Write a program that
animates a walking bird (knees bend
backward compared to people's) on
the Apple. Use a shape table with a
single vector in it to represent one of

the sections of a leg. Have rotation

values stored in DATA statements that

set the position of the legs for each
frame of the animation. Have the legs
divided into an upper leg hinged at the
hip, a lower leg hinged at the knee and
a foot hinged at the bottom of the lower
leg. Since we have two legs, there will

be six parts, with six rotations per
frame or per DATA statement.

Mitchell Waite, 1 1 1 Greenbrae BoardwaiK, Green-
brae, CA 94904

Figure 1 . This was used to obtain the leg positions
for the bird animation program. You can
find other such drawings for making
animation programs in Paper Movie
Machines by Budd Wentz, Troubador
Press, San Francisco, © 1975.

SOLUTION: Begin by obtaining a
source of animation frames for use in

the program such as the one shown in

Figure 1. If you can't find such a

source, you can make cardboard
figures with hinged limbs to imitate the

movements. Figures 2(a) and 2(b)

represent one of several steps of the

animation, each diagram showing all

the positions of a leg for the entire

animation. A leg follows a simple
shifting motion while the B leg has
much more extended movements.

ROTATION A LEG B LEG

52

48 16

1

2

3

4

5

6

7

8

9

DATA 32.26 16.38.30 16

33 26 16 42 32. 18

33.26 16.44 33.20

34.27 16 45.24.18

34.27 16.43 22. 12

35.28 16 38. 18. 13

35 28 16.32 14.08

36 29 16.30. 16. 14

36 29 16.32.20 12

Figure 2a. The leg rotations for the animation
program A' leg

Rotation: 8 16 20 32 40 48 52
TV LEG B" LEG

1 DATA 32,26,16, 38,30,16 1

2 33.26,16, 42,32,18 2
3 33,26.16, 44,33,20 3
4 34,27,16, 45.24,18 4

5 34.27,16. 43,22.12 5
6 35.28.16. 38,18,13 6
7 35,28,16, 32,14,8 7

8 36,29,16, 30,16,14 8
9 36,29,16. 32,20.12 9

Next we conver the angled posi-

tions of the legs to numbers in DATA
statements. The first three numbers
are the A leg rotations, the next three

the B leg. Our next step is to write a
program to use this data.

126 CREATIVE COMPUTING



Animation, con't.

Figure 2b. B' LEG 1 6
2 7

3 8
4 9
5 10

The Animation Program

Program A is very simple con-
sidering what it accomplishes. It

begins by setting HIMEM: to 8046.
Next, variables INC and MAX are

initialized. INC is the number added to

the bird's X position each time it moves

HIMEM: 8046
1 INC = 2

2 MUX * 3

10 HGR HC01GF- 3:X = 140: V = 7

8
11 SI = 29: S2 = 5

12 GOTO 1890

59 WLOT X,V: SCRLE* SI: R0T= Ri
. VBfik 1 R0T= R2. DRfiW 1 R0T=
R3: SCflLE* S2: DRAW 1

55 HFLOT >vV: SCRLE= SI: R0T= R4
: DRRU 1: R0T= R5: DRAW 1: R0T=
R6: SCALE" S2: DRAW 1 RETURN

100 FOR I = 1 TO mx
126 READ PI/ R2, R3* R4, R5* R6
13u HCGL0R= 3: GOSUB 58

135 FOR D = 1 TO PCI (0): NEXT

D
145 HCOLOR* O GOSUB 50

146 X = X INC

150 NEXT I

155 RESTORE
160 IF X > 220 THEN X = 20: SI =

RND (1) * 50 10: S2 = SI /
•• o4. INC = SI

165 GOTO 108
200 REM
2*1 REM

300 REM START OF LEG MOVEMENTS
311 C*Th 32. 2i> 16.. 38.. 30, 16

312 DhTh 33* 26j 16.. 42* 3d, 18

313 DATA 33, ~&, 16. 44.. 33. 20
314 DATA 34. 27. 16. 45.. 24* 18

315 MTfl 34,27,16,43>22.12
316 DATA 35.28.16.38.18,13
317 WTH 35, 28. 16. 32; 15, 8

318 DATA 36, 2?. 16. 3C 16, 12
31?
'3Q flJ 7'-.

DATA
REM

>6, 29.« 16- 3c- 2& 12

999 REM A ONE VECTOR SHAPE
1000 POKE 232,110: POKE 233,31
1010 POKE 8046, 1 POKE 8047, 0. POKE
8048*4: POKE 8849/0: POKE 80
5u, 4: POKE 8O5L0
1030 GOTO 100

a leg. The larger INC becomes the
faster as the bird moves. MAX is the

number of DATA statements in the

program. S1 is set to 20 and represents
the initial scale for the upper and lower
legs, while S1 is set to 5 to represent

the smaller scale of the foot (remember
we are using the same vector for the

legs and feet).

The program jumps to line 1000
where the vector shape table is POKEd
into memory along with the starting

address of the shape since we are not

using SHLOAD.
Next we are sent to line 100 where

the main work of the program begins
with a FOR . . . NEXT loop. The loop
causes six variables to be READ from
the first DATA statement. Then the

HCOLOR is made white and the
GOSUB 50 is executed. This subrou-
tine takes the six variables and uses
each one as a rotation before drawing
one of the legs. The subroutine starts

with an HPLOT statement which deter-

mines where the upper leg will be
drawn from (and hence the hips of the
bird). Each part of the leg is drawn
immediately after the one before it.

Only scale and rotation are changed.
The DRAW statement without an AT
X,Y accomplishes this.

After leg A is drawn we draw leg B
and leave the subroutine. The color is

changed to black and the GOSUB 50 is

used again, but this time to erase the

legs. Then X is incremented and the

loop repeats for the next DATA
statement.

After all DATA statements have
been executed and the loop is com-
pleted, statement 160 checks the X

position and if it's greater than 220 the

bird is far enough left to overflow the

HPLOT statement when a DRAW is

executed. We then reset X to zero. To
make the demo interesting we also use
the RND statement to generate a
random scale S1 so the legs will

change size. S2 is made one quarter of

S1 for the foot. INC, which controls

speed, is made one eighth the size of

S1 so larger shapes move faster.

Finally, the program jumps back to line

100 to repeat the drawing part with a
new scale. Line 135 is used to put a
delay in the redrawing proportional to

the paddle setting so that we can
manually slow down and speed up the

animation.

Adding A Body Shape

At this point the animation can be
run, but it will be a bodyless set of legs.

To add a body we can define another
shape in the shape table and do a
DRAW 3 before drawing the legs.

PROBLEM: Add a simple body to the
bird legs using a third shape in the
shape table. Store the shape vectors in

DATA statements. Keep the number
of vectors for the body under 50 to

reduce the flicker effect.

SOLUTION: Draw the body on tenth

inch grid paper as shown in Figure 3.

Draw the body as a series of up, down,
right, or left vectors. Divide the vectors

into logical subsections. Convert the

body to data statements using the key
for shapes (shown in Figure 3) to

convert the vectors to a series of

numbers 0,1,2, or 3. These represent
the vector's directions.
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Program A. The Bird Animation Program

Figure 3. The body for the bird animation program
is sourced in data statements.

KEY: 0t DATA 5X 1,1,1,1,0,0,1.1.1,

1- 0.1.1,0,1,0,1,0,1,

21 0,1,0,1.0,1

0,0,1,0,0,0,1,0,0,0,0,1,0,1.1,0,1,1,1,1,1

0.3.3.3.3,0.3,3.0,3,3.3.3.2,3,2,3,2,2.2,2

3.2,2,3,2,2,3.2,3,3,2.3,3,3.3,2,3,3,3

2,3,3,3,2.3.3.2,3,2,3.2.3.3.2.2.1 .1 ,2,2.1 ,1

2,1,1,1.1
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APPLET

APPLE II or
APPLE PLUS

DC HAYES MODEMS
FLOPPY DISK w/cont.
APPLE SOFT CARD
PASCAL CARD
ALF MUSIC
SYNTHESIZER

10 MEGA-BYTE DISK
DRIVE (for APPLE)

$995.00
339.95
529.95
159.95
459.95

249.95

4695.00

UCATAN
COMPUTER STORE

across from Ramada Inn

PO Box 1000
Destin, Florida 32541

(904) 837-2022 or (904) 243-8565
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Go Ahead
Wear Your
Figurative

Heart on Your Sleeve 1

Beware the
Program BUG?

lr«*k»-<

FIGHTING A
PROGRAM BUG
AGAIN9
PROGRAMMERS-
COME OUT
IN THE OPEN
T-Shirts in a deep purple design on a
beige shirt. You can even share the

little monster with your favorite kid.

Adult Sizes-S. M, L, XL. Child Sizes- S,

M, L. Specify shirt and size when
ordering. $5.00 postpaid.

Creative Computing
P.O. Box 7§9M

Morristown, NJ 07960

Animation, con't

HIHEM: 8846
1 INC = 2

2 MAX = 9
10 HGR : X = 140. V = 85
11 S0 = LSI = 20: S2 = 5-R0 =

13 POKE - 16302,

14 GOTO 2090
50 SCALE= 51: R0T= Rl: DRAW 1 AT
X, V: R0T= R2 DRAW 1: ROT* R

3 SCALE* S2 DRHW 1: SCflLE=

SI: R0T= R4: DRAW 1 AT X,Y: R0T=
R5: DRAW 1: R0T= R6. SCALE=
S2: DRAW 1 :

68 SCALE= S0. R0T= R0. DRAW 2 AT
X,V: RETURN

100 RESTORE
185 FOR I = 1 TO MAX
120 READ Rl, R2, R3, R4, R5, R6
130 HC0L0R= 3- G0SUB 50
135 FOR D = 1 TO PDL (0). NEXT
D
145 HCOL0R= 0: GOSUB 50
146 X = X INC

NEXT I

RESTORE
IF X < 228 THEN 100

150
155
160
165 SI - RND (1) * 40 4 10: S2 =

SI / 4. INC » SI / 8
170 S0 = SI / 12: IF S0 < 1 THEN
S0 = 1

175 X = 20
180 GOTO 100
200 REM

201 REM

309 REM START OF LEG MOVEMENTS
311 DATA 32,26,16,38,30,16
312 DATA 33, 26, 16, 42, 32, 18
313 DATA 33,26,16,44,33,20
314 DATA 34,27,16,45,24,18
315 DATA 34,27,16,43,22,12

31b DATA 35,28,16,38,18,13

317 DATA 35,28,16,32,15,8

318 DATA 36,29,16,30,16,12

313 DATA 36,29,16,32,20,12

998 REM

999 REM A ONE VECTOR SHAPE

1U0I3 POKE 232,110: POKE 233,31

1010 POKE 8846, 1- POKE 8047, 0: POKE

8048,4: P0k£ 8849,0: POKE 80

50,4. POKE 8051,0

1030 GOTO 108

20Q0 REM LEG VECTOR AND BODY

2001 REM VECTOR STORED HERE
2005 POKE 232, 110: POKE 233, 31

2010 POKE 8046,2- POKE 8047,0: POKE

8048, 6: POKE 8849, 0. POKE 80

50,8: POKE 8051,8 POKE 8052
,4. POKE 8053,0

2015 FOR DUM = 1 TO 54: READ I: NEXT
DUM
2020 FOR LOC = 8054 TO 8191

2025 READ ASEC, BSEC
2026 IF ASEC = 9 OR BSEC = 9 THEN

2O60
2030 BYTE = (BSEC * 8) ASEC 3

6
2035 POKE LOC, BYTE

2045 NEXT LOC
2060 POKE LOC,0: POKE LOC 1,0:

GOTO 198

2100 REM

2101 DATA 1,1,1,1,0,8,1,1,1,0,

1,1, 0,1, 0,1, 0,1, 0,1,0. 1,0.1

2102 DATA 0,0,1,0,0,0,1,0,0,0,0
,1,0,1,1,8,1,1,1,1,1
2103 DATA 0,3,3,3,3,0,3,3,0,3,3
, 3, 3i 2, 3, 2, 3, 2, 2, 2, 2

2104 DATA 3,2,2,3,2,2,3,2,3,3,2
, 3, •.>, 3, <£, 2, 3, 3,

3

2105 DATA 2,3,3,3,2,3,3,2,3,2,3
,2,3,3,2,2,1,1,2,2,1,1,2,1,1
, 1 1
2106 DATA 9,9

Program B.

Program B is simply an extension

of the previous one. To use the full

screen we do a POKE -16302,0 at line

13 and then immediately GOTO line

2000 where the shapes tables are

POKEd in. As before, the leg vector is

stored. The table header is different

now because there are two shapes
instead of one. Statement 2015 is a

dummy loop that causes the DATA
pointer to move past the leg movement
vectors so that it points to the begin-

ning of the DATA statements in line

2101-2106. In line 2020 a loop is begun
which reads the body data, converts it

to numbers and stores it in the shape
table. The formula in line 2030 converts

the numbers in the data statements to

values for the shape table. Line 2026
checks for an end of table condition.

Upon completion, we poke zero in at

the end of the table, and jump to line

100toentertheanimation routine. This

part of the program works as before

except we add a new statement to the

drawing subroutine at line 60 to draw
the body shape.

The size of the body is SO, which is

one twelfth the size of 81. Figure 4

shows a typical walk of the bird across

the screen.

Further Animations

We don't need to limit animation to

walking or running. The same tech-

niques used here could be used to

animate a bird flying with flapping

wings, a frog jumping or catching a fly

with its tongue, a tree bending in the

wind, or a person walking or running.

The limits are your imagination and the

number of vectors in the shape.
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Professionally written software for the

• APPLE • TRS-80™

APPLE
L1»Aj

.v*fc^% ASTROAPPLE - An astrological package that pro-
duces natal horoscopes, 30 day forecasts, and com.
patability ratings. Includes an 18 page manual.

32K APPLE $15 CASSETTE $20 DISKETTE

BENEATH APPLE MANOR - Explore an underground
labyrinth, fighting monsters and finding magical
treasures. Uses color graphics for floor plans. IBn,™
16K APPLE $15 CASSETTE $20 DISKETTE

BABBLE — Teach your APPLE to create its own sto-

ries, poetry, music, and color displays. Includes

rV^ l v editor, compiler, interpreter and demo programs.

€.%* ' 16K APPLE $15 CASSETTE $20 DISKETTE

TRS-80

SUPERMAZE — Generates mazes up to 10,000 cells,

only shows you what you would see if you were in

the real thing. 100% Z80 machine code, FAST

!

LEVEL II 16K $15 CASSETTE

TTT3D — Three dimensional Tic-Tac-Toe, 6 levels of

play from very easy to extremely difficult. 100%
Z80 machine code, very fast.

LEVEL II 16K $15 CASSETTE

AVAILABLE BY MAIL OR AT YOUR LOCAL COMPUTER STORE
CALIFORNIA RESIDENTS ADD 6% SALES TAX

APPLE II and TRS-80 are registered trademarks of

the APPLE Computer Co. and Tandy Corporation.

The

Software Factory
P.O. BOX 904 CHATSWORTH CA 91311
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SUPER SPECIAL
Apple II 16K

$999.99

<"*&$

& The Paper Tiger.A
$950.00

'^With Graphics $1090.00

INTRODUCTORY
OFFER

TEXAS INSTRUMENTS
Tl 99/4

?6K $1099

16K RAMS for

APPLE II

TRS-80

VERBATIM.
DISKS
10 for

The Computer Stop
16919 Hawthorne Blvd.

Lawndale. CA 90260

(213)371-4010

MON. - SAT.

10 - 6

First there was Star Trek.

Then there was Star Wars,

NOW THERE IS

A FANTASTIC CHALLENGE
FOR YOU AND YOUR APPLE!

This unique epic game series provides a multi-faceted sim-

ulation of human life in an interstellar environment. It is de-

signed to represent many of the decisions which would be

faced by a member of interstellar society interacting with his

complex and demanding environment. Because of the com-
plexity and length of the programs, it is likely that play will

extend over several sessions. The six games comprising the

series each generate text files which maintain a permanent
record of the life of each character in the game.

SPACE requires a 48K APPLE and Disk only.

Only $29.95

UNIQUE SOFTWARE FOR THE UNIQUE MIND.
EDU WARE SERVICES, INC.

22035 Burbank Blvd., Suite 223
Woodland Hills, Ca 91367

(213) 34S-6783

BYTE SHOP PLACE NT!

A

123 Yorba tinda Blvd.

Placenfia, Ca. 92670
(714) 524-5380

RAINBOW COMPUTING, INC.

9719 Reseda Blvd.

Northndge, Ca. 91324
(213)349-5560
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YOU BOUGHT THE BEST! NOW LEARN TO USE IV.

AT LAST!
A magazine devoted to Application* as
well as Technique for the Apple Compute

THE APPLE SHOPPE WILL TEACH YOU HOW TO
DO ALL THOSE FANCY THINGS ON THE APPLE.
LEARN HOW OTHERS ARE USING THEIR
APPLES IN THE HOME, SCHOOLS AND BUSI-

NESSES.

CHECK THESE FEATURES:

^ Feature Articles on Apple Applications

g^ Program of the Month— How To' with Listings

\f New Products Review— Alt Boards. Pascal, etc.

k/^ Language Lab— Learn Basic, Pascal. Forth, Lisp, Pilot

\s Future Projects— Participate in a new program design
called "The China Syndrome"'

\S Graphics Workshop— Learn secrets formerly known only

to 'Super Programmers'

I—I YES I want to learn how to get the most out of my Apple. Send me a one year
subscription. I enclose $12.

NAME:

ADDRESS:

CITY STATE ZIP PHONE

LJ NO, I already know it all, but send me a free sample of next issue.

Send check or money order to: Apple Shoppe, P.O. Box 701, Placentia, CA 92670
or call (714)996-0441
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puzzles & problems
ood news from Merlin! He left a note on my desk announcing the publication of "Merlin's Puzzler 3".

Like the first two volumes it is a big 8 1

/2
" x 1

1
" book running to 1 28 pages of the finest material dealing

with puzzles, games and magic. Do the old boy a favor and ask for it at your local bookstore, or, watch

for an ad in Creative Computing.

The latest solutions to the ongoing saga of the puzzle known as "The Old Soup and Fish" come
from five of our readers. The challenge put to the reader in the August 1979 issue of Creative

Computing was to change the word "Soup" into the word "Fish" in six moves. During each move the

puzzler had to change one letter in the word so that a new word was formed. The following solution

was sent in by Stuart Ginn of St. Petersburg, Fla., James Spencer of Binghamton, N.Y.. Bill Mooney of Old Bridge, N.J.,

Wayne L. Maude of Torrington, Wy., and Mark Kantrowitz, Brookline, Mass. To each one goes a copy of "Merlin's Puzzler".

Their answer was; SOUP, LOUP, LOUT, LOST, LIST, FIST, FISH. Does anyone care to try for five moves?

The Flatland Puzzle

During the puzzle convention held on
Merlin's Isle this summer a group of

lads from one of the local puzzle clubs

rolled a drum up to the judges' plat-

form. Pointed on the end of the drum
was a puzzle in flatland design. The
puzzle was to discern how many con-

tinuous strokes were needed to draw this design. ( Drawing
a circle, or part of a circle, in one direction is counted as
one line). Try using this pencil and paper. You may not left

your pencil from the paper while drawing it. Every time your
pencil changes direction it is to be considered a new
stroke. You will have to draw over the same line more than
once to solve it. What are the smallest number of strokes
needed to duplicate the design? (This puzzle is from
"Merlin's Puzzler 3")

The Missing Number Problem
ere is an interesting question from Mr. James Spencer of Binghamton, N.Y. The problem is short, but tricky.

You are to figure out what the missing number should be in the sequence of numbers printed below. (Since

Mr. Spencer has already earned a copy of "Merlin's Puzzler" for his solution to "The Old Soup and Fish" we
are sending along to him a copy of our new children's book of puzzles called "The Club Club." Your lucky

day Mr. Spencer!)

A Colorful Question
he following colorful problem should prove interesting. Do not leap to the obvious answer. Below are pictured four

cards face-up on a table. One side of each card is either Red or Green. The other side of each card has either a

square or a circle printed on it. What are the fewest number of cards that you have to turn over, and what are their

numbers, to answer the question; Does every Red-backed card have a square printed on the other side?

Answers on page 1 92.
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The Famous Paradox
his puzzle deals with the question, when a car is in motion, does
the upper part of each wheel move faster than the bottom part of

each wheel near the ground? Since a wheel is a solid object, that

revolves around a center point, any two points on the wheel, each
of which is the same distance from the center, must move at the

same rate of speed. If, in fact, both points move at the same rate of

speed then they should cover the same distance during a given

period of time.

"This is all very true," said a friend of Merlin, "but how do you
explain the fact that when you look at the wheel of a passing car

the spokes in the upper half of the wheel seem to be blurred

while the spokes in the bottom half can clearly be seen and even counted if the car is

moving slowly enough. (There are a lot of old cars on Merlin's Island). Is this an optical

illusion or is the top half of the wheel really moving faster than the bottom half?

Well, puzzlers, what do you think? Do points A and B, on the tire pictured here, travel

at the same rate of speed, or, does one of them travel faster than the other? (This puzzle
is from "Merlin's Puzzler 3").

<$m®m&m>(§m®mt§)m<®m<mm<mm<$>

A Pair of Pretty Problems
e have here two problems from Mr. Kenneth Meyer of Oxnard, Ca. A copy of "Merlin's Puzzler" is on
the way!

You are heading from Bradbury Junction to Andersonville, when you come to a fork in the road.

You do not know which fork of the road to take.

Problem 1 : In this version, nobody is there, but the signpost, which should be pointing the way, is laying on the ground near
the hole it once was in. You put it in the hole, but that doesn't tell you which of the arms should point down which road. How
do you orient the signpost properly?

Problem 2: In this version, there is no signpost, but there is a person there.

(To solve this problem, you must assume that robots always lie, and
humans always tell the truth. However, there is no other way to tell the

difference between humans and robots. This is rather like R. Daneel Olivaw
in Asimov's The Caves of Steel). You can't tell whether he is a robot, so you
can't tell whether he will tell the truth or lie. It is possible to ask the person
one question that will tell you which is the right road, whether he is a robot

or a man. What is the question?

The "Twenty-Six" Puzzle
his is a magic square with a difference, the four corner places being omitted.

The problem is to arrange the numbers 1 to 12 inclusive in the form of across,

as shown in Fig. 1, so as to make 26 in seven different ways - viz., the two
horizontal and the two vertical rows, the group of squares marked aaaa, the

group marked bbbb, and group marked cccc, each making the above-
mentioned total. (From Merlin's Puzzler).

o you have a favorite puzzle that you would like to stump our readers with?

If so, then send it along, and, if Merlin uses it he will send you a copy of one
of his books.

Your Editor,

Charles Barry Townsend

b b

a c c a

a e c a

b b
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Space Games-1 , CS-4001 (16K)

Haunted
House,

CS-4005(16K)
HfcUHTW HOVftt

YOU «KE IM THE fLftY *O0H

V0 W BRUSH A LARGE |MKB K?, T2V
UMICH OESCEMDED P*0H THE CEILING

ROOM IS A DOORAT THE END 0£ THE RO
BEHIND YOU IS A 000*

It is 6:00 and you have until

midnight to find the secret

passageway out of a haunted
house. During your search, you
may find skeleton keys to open
locked doors, good luck
charms, friendly ghosts, evil

spirits, and skeletons. The
sound effects (creaking doors
and stairs) add to the eeriness.

The house layout changes in

every game.

1. Saucer Invasion

We're being invaded by aliens

from another planet. Your
mission is to destroy as many
saucers as possible with 15

missiles. Use thegame paddle to

move the launch tube back and
forth across the bottom of the

screen, then fire with the paddle
button. A two stage missile

boosts slowly, firing its warhead
midway toward the target. The
flying saucers fly at different

speeds and altitudes, so luck

and timing are crucial! High

resolution graphics, exploding

saucers and wild sound effects

make full use of the APPLE
capabilities.

2. Rocket Pilot

Rocket Pilot is an advanced
real time take off and landing
game. The object is to maneuver
your spaceship successfully

Apple Software on Disks

Now, Creative Computing
offers its cassette software of

floppy disks. These are not just

the same programs stored on a

disk but enhanced, menu driven

libraries for the ultimate in ease
of use. The machine language
programs have been relocated

to run with your disk system,
and even Applesoft programs
are loaded and executed
automatically. Make the most of

your APPLE with Creative

Computing floppy disk
software.

SPACE AND SPORTS GAMES
CS-4501

Rocket Pilot

Saucer Invasion

Star Wars
Dynamic Bouncer
Baseball

Torpedo Alley

Slalom
Darts

STRATEGY AND BRAIN
GAMES CS-4502

Checkers
Skunk
UFO
Blockade
Genius
Nuclear Reaction
Dodgem
Dueling Digits

Parrot

Midpoints
Lines

Tones

CAI PROGRAMS AND KNOW
YOURSELF CS-4503

U.S. Map
Spelling

Math Drill

Add-With-Carry
Life Expectancy
Psychotherapy
Computer Literacy

Alcohol
Sex Role

How To Order
Creative Computing Software should be stocked by your

local retail computer store. If your favorite outlet does not
have the software you need, have him call our retail
marketing dept. at 800-631-8112. (In NJ, 201-540-0445).

Or you can order directly from Creative Computing. Use
the handy order form on page 139.

sensational
software

creative
computing
software

over a mountain to the landing

area on theother side. Thegame
paddles control your horizontal

and vertical thrusters. In

addition to the graphics display

of the rocket, the screen also

shows your current velocity,

time, and remaining fuel. Earn a

rating of "rocket pilot" if you
negotiate the trip without
running out of fuel or crashing
into the mountain.

3. Dynamic Bouncer

Watch a ball move through a

maze of colorful, changing

obstacles in this creative

graphics demonstration.

4. Star Wars

Use the game paddles to get

the enemy TIE fighters within

your crosshairs, then FIRE!! The
object is to destroy as many
enemy ships as possible in 90
seconds as they perform evasive
maneuvers to avoid your fire.

Lasers, exploding enemy
fighters, and action sounds put

you in the middle of the fierce

battle against the Imperial

Empire!

Sports Games-1 , CS-4002 (16K)

1. Baseball

Play in the APPLE World
Series! This two-player game is

played according to Major
League rules. Game paddles
control the infielders and
outfielders, as you pitch
changeups, fastballs, sliders,

curves or knuckleballs. When
you're at bat, good timing is the
key as you swing the bat with a

tap on the space bar. This
exciting graphics game even
includes stealing, double plays,

and sacrifices under computer
control.

2. Torpedo Alley

The object of Torpedo Alley is

to sink as many ships as

possible with your forward
torpedo tubes. Move into

position and FIRE!! But don't

waste a shot— it takes time to

reload when the tubes are

empty. Targets include aircraft

carriers, patrol boats, destroy-

ers, and cargo ships. Depending
on your score, you earn the rank

of cook, seaman, or captain.

How many stripes for you 9

3. Slalom

Have fun skiing without

getting cold! Slalom is a

downhill exercise in which you
weave in and out of the flags on a

championship slalom course.

Game paddles control the speed
and motion of the skier as you
go for Olympic gold. But don't

knock down any flags or go off

the mountain. Swiss hospitals

don't take Master Charge!

4. Darts

How's your aim? Play darts

and find out. You have six darts

to throw at a dartboard. The
game paddles control the

position of the darts. Can you
hit the Bu/Jseye?

CIRCLE 217 ON READER SERVICE CARD
132 CREATIVE COMPUTING



Strategy Games-1 , CS-4003 (16K)

1. Checkers
(Requires Applesoft

Applesoft II BASIC)
or

This is the APPLE version of

the popular board game, with

color graphics. Test your
strategy against the computer.
The computer does not look

ahead for future moves, hence it

is best suited for beginning
players.

2. Skunk

Skunk is a two player dice
game in which the object is to

accumulate 100 points before
your opponent. On each turn

you may roll the dice or "pass."

You roll the dice by turning a

game paddle, and the value of

the roll is added to your total

score. If you roll a 1 , you lose all

the points accumulated on that

turn. If you roll snake eyes (two
1's), your total score goes to 0.

3. UFO
You are the captain of a space

ship carrying the last remnants
of the human race, after a space
war with another planet in which
both worlds were destroyed.
The aliens have launched a

similar vessel and will attempt to

destroy your ship. On each
move you decide whether to
maneuver, halt for repairs, or fire

from your arsenal of heavy guns,
warheads and lasers.

4. Blockade

In this game, each player

controls a colored markerwhich
leaves a trailing path. The object
is to keep your marker in motion
longer than your opponent by
not running into a wall, the other
player's path, or crossing your
own path. Direction is

controlled on the keyboard, but
you can't stop moving. Game
options include one or two
player games, and accelerated
speeds which increase as the
game progresses.

5. Genius

In each round of this game,
you are given a potpouri of 5

trivia questions to answer as
quickly as possible. Any final

score above 400 will merit a
rating of genius, but watch out!

There's a 25 point penalty for

each wrong answer. The quiz
includes questions about
movies, sports, TV, literature,

general knowledge, and of

course, computers.

Know Yourself, CS-4301 (16K)

The programs in this series

aren't games, but they are fun to
use. All of them are based on
statistically valid tests and data.

Using them from time to time
could help you see in what
direction your life is progress-
ing.

1. Life Expectancy

Do you ever wonder how long
you will live? Take the Life

Expectancy quiz and find out!
Will a different life style increase

•

MHFRf DO l*0U Ll-.f

.-. [N MN l^ftHN *( u Of . ~+*n.w.
K W R ' >»J 10,88* PEflPI | *h
I NONF * ' # *'iUF

CHOOSE ONE OF THF LETTER* Qprit if

your life expectancy? Will

following all the advice in the
National Enquirer really help?

2. Psychotherapy

The APPLE analyst asks you
20 questions to help you
decide if you might benefit from
a psychotherapist. Psycho-
therapy asks you about your
feelings, actions, and phobias
and compares them against

you know about computers and
computing. On each round,
answer 5 questions as quickly as
possible. Depending on your
score, you will be rated from
janitor to a systems analyst.
Questions range from history to
present technology and
applications. A large number of
questions ensures variety on
each round.

4. Alcohol

Are you a lush? Do you like to
hide your Ripple in a Grape Nehi
bottle? Alcohol allows you to
experiment with the relationship
between drinking, the alcohol
level in your blood, and its

effects on your behavior. Enter
parameters such as body
weight, time spent drinking,

type of beverage and number of

drinks. Sound and graphics-
even a bubbling champagne

population norms. Here's where glass!—make Alcohol fun as

you can talk freely about those we " as informative,

special powers people are using
against you. With sound. For all - c _
computer freaks. ** 5ex Role

Are you androgynous? This

3. Computer Literacy program helps you to examine
your nature, behavior and

Are you a computer whiz? Try attitudes in light of society's
this quiz and find out how much changing concept of sex roles.

1. U.S. Map

Do you have problems
remembering which state is

which? Do you know the
capitals? After a few games of

U.S. Map, you should have no
trouble. This advanced
application of APPLE high
resolution graphics enhances

CAI Programs, CS-4201 (16K)

interest in the learning process.

Options allow you to choose
whether to identify only the state

or both the state and its capital.

As the run progresses, missed
states or capitals are repeated
several times.

2. Spelling
(Requires Applesoft or

Applesoft II BASIC)

Do you need practice
spelling? Let APPLE'S Spelling
program lend a hand. You are
shown a word and asked to spell

it when it disappears. Grades
from A+ to F are given
depending on how many you get
correct. The better you are, the

shorter the time you see the hint

word.

3. Math Drill

How are your math skills? Let

Math Drill help you improve
them. You can choose the type

of problem you wish to

& * 1= 3
UOW ! !

!

practice—addition, subtraction,

multiplication, division or
mixed. You may also choose
large or small numbers, whether
or not to have a time limit, and
how long the limit is to be.

4. Add With Carry

Here is a program to help you
with harder addition. You are
presented with a series of

addition problems of increasing
difficulty. You add one column
at a time, filling in the column
sum and then the carry amount.
If you do well, the problems get
harder, if you don't, they get a
WWe easier.

CIRCLE 217 ON READER SERVICE CARD
DECEMBER 1979 133



Brain Games-1 , CS-4004 (16K)

1. Nuclear Reaction

Nuclear Reaction is an
exciting strategy game for two
players. Each player, in turn,

places a particle of radioactive

material on a 6x6 board. When
the number of particles at a

location reaches its critical

mass, it explodes, sending a

particle to adjacent squares. As
the board fills up. a single

explosion can cause long chain

reactions. The object of the

game is to cause the right chain

reaction to wipe out all your
opponent's pieces. Nuclear

Reaction is a game of skill, fast

decisions, and quick reversals,

making it fun to play for many
hours. Action sound effects.

2. Dodgem

In Dodgem, two sets of pieces

move at right angles across a

checker style board. The object

is to move all your pieces across

the board and off the opposite

edge. One player moves from
the bottom to the top while the

other moves left to right. You
may play Dodgem against the

APPLE or a friend. Six board

sizes and action sound effects.

3. Dueling Digits

Do you have a good memory
for sequences of numbers? Play

Dueling Digits and find out. In

this game, the computer

presents a digit and tone, then

erases it. You then type in the

same digit. After each turn, the

computer repeats all the
previous digits and adds a new
one, and you try to type in the

entire sequence. The round is

over when you make four

mistakes. For up to four players.

Two skill levels.

5. Midpoints and Lines

These two colorful graphics

demonstrations will run
continuously. Great for store

displays, parties, and showing
off your computer.

4. Parrot

Parrot is similar to Dueling

Digits, but you try to remember
sequences of letters and tones

instead. Two skill levels.

6. Tones

This program allows you to

make your own music and
sound effects with the game
paddles. One paddle controls

the pitch of the tone, the other

controls the duration. No
special hardware is required.

Smart Alec, CS-5002 (8K)
Smart Alec is fun as well as educational. Test your memory by

answering five multiple-choice questions on each round. Each
question has a time limit and you are penalized 25 points for a

wrong answer. Your score is based on how long it takes you to get

the correct answer. If you do well, the computer will certify you as a

genius.

There are seven areas in

which to test your expertise.

They are: 1. Science
2. Geography
3. History

4. Computers
5. T.V. and Movies

6. English

7. Trivia

Graphics GameS-2, CS-5001 (8K) 3 N"clear Reaction

V&OCITV -154.4

ACCCLCR.
THRUST

CONTROL

V

1. LEM

In this graphic version of the popular real time lunar landing

game you must land on the moon's surface with the lowest possible
velocity. You can control the thrust of your retro-rockets with the

number keys but you have a limited amount of fuel. The automatic
pilot option can be activated and deactivated with the keyboard.
You take a walk on the moon and plant a flag if you land

successfully.

2. Pie Lob

This is a game in which two players lob pies at each other across
a computer-generated hill. You choose the angle and the strength

of the throw and then watch the trajectory of the lob across the

screen. The computer changes the terrain and the wind speed in

each game. Pie Lob makes good use of SORCERER'S graphics.

Nuclear Reaction is an exciting s frategy games for two players.

Each player, in turn, places a particle of radioactive material on a

6x6 board. When the number of particles at a location reaches its

critical mass, it explodes, sending partic.es to adjacent squares. As
the board fills up, a single explosion can cause long chain

reactions. The object of the game is to cause the right chain

reactions to wipe out all your opponent's pieces. Nuclear Reaction

is a game of skill, fast decisions, and quick reversals, making it fun

to play for many hours.

4. Bounce

Bounce is an intriguing graphics demonstration which traces the

path of a ball as it bounces around the screen.

5. Checkers

The SORCERER matches its strategy against yours in this

popular game. The computer does not look more than one move
ahead, hence the game is best suited for beginning players.

6. Dodgem

Dodgem is played on a checker-type board against the computer
or another player. The object of the game is to block your opponent
to slow him down. One player moves pieces from the bottom of the

board to the top, and the other player moves from left to right,

trying to get all the pieces off the board. This is a challenging game
of strategy.
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Air Traffic Controller,

CS-3006(16K)
This real time machine

language program puts you in

the chair of an air traffic

controller. There are 27
airplanes— jets and prop
planes — which must be
controlled as they land, take off

and fly over your air space. You
give the orders to change
altitude, turn, maintain a holding
pattern, clear for approach, and
land at your two airports. This
realistic simulation includes

navigational beacons, and
requires planes to take off and
land into the wind. Air Traffic

Controller was written by an air

traffic controller and isafavorite

of the Creative Computing staff!

Strategy Games, CS-3005 (16K)

1. Tunnel Vision

Tunnel Vision gives an
exciting visual twist to the

popular maze game. You are

transported into a massive
labyrinth and must find the exit

or be lost forever. A mouse's eye
view is displayed as you wander
through the maze, seeing walls,

turn-offs, and dead ends as they

are encountered. This is an
excellent example of three
dimensional perspective using
TRS-80 graphics.

a combination of deductive
reasoning and luck you must fit

the graphically represented
puzzle piece into place. Jigsaw
has four different options
featuring concealed pieces and
helpful clues.

4. The Masters

Are you a wandering pro or

just a Sunday golfer who would
like to keep in practice? Each
hole is graphically depicted
from tee to green. You choose a

club for your next stroke

—

wood, iron, or sand wedge.
Once you're on the green, a

worms-eye view is displayed for

putting.

V

2. Evasion

In this real time game, you are

pursued around the game board
by an evil-looking snake. The
arrow keys control your small

drone as it tries to avoid being
bitten for as long as possible.

(Evil-looking snakes always
catch their drones.) Variations

of play include two different

speeds and hyper-jumps which
randomly relocate you on the

board. Looking for an escape?
Try Evasion.

3. Jigsaw

Jigsaw is a computer-age
puzzle game making extensive
use of TRS-80 graphics. The
computer generates a random
puzzle and puzzle board. Using

5. Motor Racing

Motor Racing combines real

time racing action with
advanced graphics functions.

You racing car may be driven on
two skill levels. The first allows

only for directional control on a

simple track, while the second
skill level offers a choice of

professional tracks, the
Indianapolis Speed Way or a

road race course. The graphics
and animation make Motor
Racing fun to watch as well as
play.

Board Games- 1 , CS-3001 (16K)

>

1. Mugwump
Mugwump is a board games

which uses a 10x10 grid on
which four friendly Mugwumps
are hiding. Your mission is to

locate these mysterious animals
and capture them. You input X
and Y coordinates for each
move and after each round the
distances from each mugwump
are displayed. What is a mug-
wump? No one really seems to

know, but if you find one,
maybe you'll let us in on the
secret.

2. Flip Disc

Are you an Othello freak? Do
you wish there were someone
who would provide you with a
challenging game at a mo-
ment's notice? Flip Disc is a
program which will turn your
computer into an excellent

opponent. Flip Disc provides
the game board, chips, and
handles all playing functions.

Three different skill levels,

(good, expert, and genius),

provide an introduction for the

novice and continuing interest

for the experienced player.

3. Wumpus
Chances are if you ever leave

your keyboard you have heard
of the mythological Wumpus. In

the game of Wumpus 1, you are

scouring a network of under-
ground caves in search of the

prized Wumpus. The dreaded
super bats and bottomless pits

make Wumpus hunting a risky

affair. On each turn, as you
wind your way through the

caves, you have a choice of

moving or shooting through the
cave. Bagging a Wumpus wins
the game, but if you accident-
ally stumble into his cave, the

Wumpus will enjoy a tasty

dinner of sauteed computer
freak.

4. Wumpus 2

If you master the dodeca-
hedron cave network in Wum-
pus 1, you may proceed to

Wumpus 2 which allows you to

choose from five different

caves, or you can design your
own. Super bats and the in-

famous bottomless pits are also

included in Wumpus 2, so be
prepared to jump into the frying

pan!

5. Qubic
Qubic is a three dimensional

Tic Tac Toe game. The game is

played in a 3 dimensional cube
(4x4x4). The object is to outwit

the computer and place four

pieces in any straight line. Be
warned, the computer plays a

very tough game and makes no
concessions for your ability, or

lack of it.
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6. Backgammon
This is the TRS-80 adapt-

ation of the popular board
game. Backgammon uses graph-
ics and all the standard back-
gammon rules, not a strange cwn-
puter variation. The computer is

your opponent in this version,

written by Scott Adams of "Adven-
ture" fame.

How To Order

Creative Computing Software should be stocked by your
local retail computer store. If your favorite outlet does not
have the software you need, have him call our retail

marketing dept. at 800-631-8112. (In NJ, 201-540-0445).
Or you can order directly from Creative Computing. Use

the handy order form on page 139.

sensational
software

creative
computing
software
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Investment Analysis,

CS-3305 (4K)
This program was origirially

developed for personal use by
an investment specialist. Crea-
tive Computing Software now
makes this package available

for you to analyze your invest-

ments and investment decisions.

Programs in this package include

regression analysis, stock market
simulations, market/stock values,

risk analysis, time related invest-

ments, and tax analysis. (Available

in October)

Checking Account,
CS-3304(16K)

This program does not re-

place the standard method of

checkbook balancing. Instead it

acts as an aid in keeping track

of individual and monthly ex-
penses. You enter the amounts
and payees of individual checks,

and save the information on
cassette tape. The program then

allows you to analyze your checks
by payee or date of payment. Keep
track of where your money is

going and how effective your
budget is.

Graphic Package, CS-3301 (16K)

This package provides a

variety of interesting and useful

graphing routines. Graphing

Package combines text and
TRS-80 graphics to plot a variety

of functions and other graphs.

1. Bar Graph

Bar Graph plots graphs for up
to six different categories. An
optional display does con-
version to a line graph.
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2. Cartesian Coordinate
Graphing

This program plots a standard
X, Y graph from a user entered
function. A special feature of

this program automatically

scales of the Y-axis.

3. Polar Coordinate
Graphing

v:

Rarely found in computer
graphing packages, this polar

ittttttttti
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graphing program provides
plots of polar functions. The
program labels all axes, features

automatic scaling, and lets you
input the range and increment of

the plot. A unique and valuable

program.

4. Parametric Graphing

Parametric functions are
functions in which both x and y
are expressed in terms of an
independent variable t. The
resulting graph is X vs. Y. This
program allows the user to input

two parametric functions and
produces a graph.

5. Linear and Parabolic

Regression

These two programs are used
for data analysis which can later

be entered into the graphing
routines. Regression routines

analyze how well a series of

points fit on a linearorquadratic

function.

Tape Manager and
Advanced Statistics, CS-3303 (16K)

This package may be the

ultimate in statistical appli-

cations for the 16K TRS-80.
Attractively packaged in a vinyl

binder with a large instruction

booklet, Advanced Statistics

will provide you with the ability

to perform statistical tests never
before available on small com-
puters. Its cassette based data

Tile system allows you to store,

retrieve, and transform data

files for use in several different

tests.

1. Tape Manager

Tape Manager, the heart of

the statistical file management,
allows you to create, edit, and
transform data files. Unique to

this program are features that

allow the user to perform
transformations on variables,

extract and create subfiles, and
selectively copy records. Up to

twenty variables and an un-

limited number of cases can be
processed.

2. Descriptive Statistics

Descriptive Statistics com-
putes the mean, standard devi-

ation, standard error of esti-

mate, variance, skewness, kur-

tosis, range, median, and quar-
tiles for a variable and con-
structs a histogram for each
value. A test scoring option for

conversion of raw scores into

percentiles is included.

3. Two Variable
Statistics

This program calculates de-
scriptive statistics for each
variable. It performs a t-test for

the difference of means, com-
puting the product-moment
correlation coefficient and its

associated significance level. In

addition, it performs linear

regression and computes stand-

ard error of estimate for Y.

4. Crosstabulation

This program constructs con-
tingency tables for displaying

frequencies, column percentages

and table-wide percentages for

each cell. It computes the Chi-

square, the level of significance

and gamma statistics. Tables as

large as 10x10 may be evaluated.

5. Regression-Trend
Analysis

This program computes least-

squares regression coefficients

from time-series or paired data for

best-fit equations (linear, para-

bolic, hyperbolic, logarithmic,

power, exponential and cubic

types). Calculates standard error

of estimate for each equation and
more.
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6. Multiple Linear

Regression

Performs multiple linear regres-

sion using up to ten independent
variables. The program computes
both unstandardized and normal-
ized coefficients, covariance,
multiple correlation coefficient,

and the standard error of estimate.
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7. Correlation Analysis

Computes product-moment cor-

relation matrices, multiple cor-

relation coefficients and partial

correlation coefficients with their

associated significance levels.

8. Analysis of Variance

This program performs one-way
and two-way analysis of variance

for a maximum of ten groups in

each control variable. Statistics

include the mean and standard

deviation for each group, sum of the

squares, degrees of freedom, mean
square, F-ratios, and significance

level.
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Economic and Ecology
Simulations

The Ecology Simulations
series are a unique educational
tool. They are based on
"simulation models" developed
by the Huntington Two
Computer Project at the State
University of New York at Stony
Brook under the direction of Dr.

Ludwig Braun. The programs
and accompanying document-
ation are written for self-

teaching or classroom use and
include background material,

sample exercises and study
guides. Graphic displays were
specially developed by Jo Ann
Comito at SUNY and Ann

Corrigan at Creative Com-
puting. The Ecology Simula-
tions packages are a remarkable
educational application of
micro-computers.

Ecology Simulations-1, CS-3201 (16K)

1. Pop

The POP series of models
examines three different
methods of population
projection, including exponen-
tial, S-shaped or logistical, and
logistical with low density

effects. At the same time the

programs introduce the concept
of successive refinement of a

model, since each POP model
adds more details than the

previous one.

2. Sterl

STERL allows you to
investigate the effectiveness of

two different methods of pest
control—the use of pesticides

and the release of sterile males
into the fly population. The
concept of a more environ-
mentally sound approach
versus traditional chemical
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methods is introduced. In

addition, STERL demonstrates
the effectiveness of an
integrated approach over either

alternative by itself.

3. Tag

TAG simulates the tagging
and recovery method that is

used by scientists to estimate
animal populations. You
attempt to estimate the bass
population in a warm-water,
bass-bluegill farm pond.
Tagged fish are released in the

pond and samples are recovered
at timed intervals. By presenting
a detailed simulation of real

sampling by "tagging and
recovery," TAG helps you to

understand this process.

4. Buffalo

BUFFALO simulates the
yearly cycle of buffalo
population growth and decline,

and allows you to investigate the

effects of different herd
management policies. Simula-
tions such as BUFFALO allow

you to explore "What if"

questions and experiment with

approaches that might be
disastrous in real life.

IQTest,CS-32Q3(16K)

IQ tests have been the subject

of a great deal of controversy in

the past few years. Yet, few of

us know our IQ score. Now you
can find out with our IQ test.

Taking advantage of the TRS-

80's graphic capabilities, this

test consists of 60 multiple

choice questions. A special

machine language routine does
the scoring of the test and
makes cheating almost impos-
sible.

Ecology Simulations-2, CS-3202 (16K)

1. Pollute

POLLUTE focuses on one
part of the water pollution

problem; the accumulation of

certain waste materials in

waterways and their effect on
dissolved oxygen levels in the
water. You can use the
computer to investigate the
effects of different variables

such as the body of water,

temperature, and the rate of

dumping waste material.
Various types of primary and
secondary waste treatment, as
well as the impact of scientific

and economic decisions can be
examined.

2. Rats

In RATS, you play the role of a

Health Department official

devising an effective, practical

plant to control rats. The plan

may combine the use of

sanitation and slow kill and
quick kill poisons to eliminate a

rat population. It is also possible

to change the initial population
size, growth rate, and whether
the simulation will take place in

an apartment building or an
entire city.
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3. Malaria

With MALARIA, you are a

Health Official trying to control

a malaria epidemic while taking

into account financial con-
siderations in setting up a

program. The budgeted use of

field hospitals, drugs for the ill,

three types of pesticides, and
preventative medication, must
be properly combined for an
effective control program.

4. Diet

DIET is designed to explore
the effect of four basic
substances, protein, lipids,

calories and carbohydrates, on
your diet. You enter a list of the

types and amounts of food eaten
in a typical day, as well as your
age, weight, sex, health and a

physical activity factor. DIET is

particularly valuable in

indicating how a diet can be
changed to raise or lower body
weights and provide proper
nutrition.

Social and Economic
CS-3204(16K)

1. Limits

LIMITS is a micro-com-
puter version of the well known
"Limits to Growth" project

done at MIT. It contains a
model of the world that is built

of five subsystems (popula-
tion, pollution, food supply,
industrial output, and resource
usage) linked together by six

variables: birth rate, death
rate, pollution generation, re-

source usage rate, industrial

output growth rate, and food
production rate.

2. Market

Market allows two or more
people to play the roles of

companies who are competing

for the market for a particular

product: in this case, bicycles.

Each player makes market-
ing decisions quarterly includ-
ing the production level, the
advertising budget, and the
unit price of the product for

his/her company.

3. USPop
USPOP allows the user to

study many aspects of the
United States' human demo-
graphy (population change)
including population growth,
age and sex distribution.

USPOP makes population pro-
jections and investigates the
consequences of many differ-

ent demographic changes.

(Available in November).
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Space
Games-3,

CS-3002(16K)

1. Ultra-Trek

Ultra-Trek is a fast-paced
version of Star Trek, complete
with "real time" action graphics,

lasers, Nilon space mines, high

energy photon torpedoes, enemy
ships that move, and an experi-

mental ray which does something
different each time you use it. At

the beginning of your mission, you
are told the number of Klingon

base ships and battle cruisers you
must defeat. Klingons have sharp

eyes and quick torpedo launchers.

They don't wait for you to type in

your moves, so you must act

quickly to save yourself and the

Federation.

Pursuit Games, CS-3004 (16K)

2. Romulan
Your mission is to destroy an

invading Romulan space craft, but

you'll have to find it first. The
Romulans have a new cloaking

device. By activating your sensors,

the Romulan's position will be
shown briefly, but the sensors use
a lot of energy. Maneuver through
space and around stars looking for

the deadly enemy, but be careful!

The nasty Romulans fire back.

3. Star Wars
If you hate Darth Vader, you'll

love Star Wars. Take an X-Wing
fighter into combat and save the

Rebels' base camp. Using the

keyboard to control the ship, you
must line up the TIE fighters into

your sights and zap them with your

lasers. This real time game is fun

for aliens of all ages. May the Force

be with you!

4. Star Lanes
Imagine yourself the president

of an intergalactic shipping com-
pany. In Star Lanes you control

sections of the galaxy and, on each
turn, are given chances to buy
stock in developing businesses.

You are free to roam about the

galaxy and engage in bartering,

business ventures, stock splits, and
company takeovers. If you're

successful, you may be named
Imperial Advisor on Economic
Affairs. Entrepreneurs: to your

ships.

1. Stock Car Race

Stock Car Race is a real time

racing game on a road race

circuit. Your high speed racer is

controlled by the "arrow" keys,

as you shift up and down
through four gears. Take the

turns slowly, "floor it" on the

straights, but don't blow your
engine!

2. Maze

Maze for the Level II 16K
machine is a high speed pursuit

game. You are timed throughout

your run and rated on the basis

of elapsed time and the number
of moves required to escape. A
different maze every time. Nine

skill levels.

3. Indy Racer

Indy Racer is a real time

racing game for the TRS-80.
You're in the driver's seat of a

red-hot Indy car, changing
gears and weaving around the

track as you pass your
competitors. Indy Racer is

similar to the popular arcade-

style driving games.

4. Depth Charge

As commander of a destroyer,

your mission is to destroy as

many enemy subs as possible.

Move your ship back and forth

on the water, positioning

yourself over enemy subs as

they cruise into range. Depth

charges sink slowly, so timing

and position are important in

this re-creation of the Battle of

the Atlantic.

5. Kaleidoscope

This graphics demonstration
program turns your TRS-80 into

a computer age kaleidoscope.

You enter the number of lines

and size of the display to

produce changing patterns on
the video monitor. Truly
hypnotizing, Kaleidoscope runs

continuously to brighten up
your home or office.

Text Processing, CS-3302 (16K)

This program turns a 16K,

TRS-80 and lineprinter into a

line oriented text-processing

system.
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Developed exclusively for the

TRS-80, this program lets you
use the computer to enter

general text or business letters,

edit and modify your work, save
text on cassette tapes, and print

out a perfect report, document,
or letter every time.

Editing commands are similar

to those used in Level II BASIC,
so there are nocomplicated new
commands to learn. Lines may
be either inserted or deleted. A
special format is available to

speed entry of business letters.

Final printout can be done in

numbered pages and you may
print multiple copies.

TRS-80 Software

on Disks, (32K)

>v

Now, Creative Computing
offers its cassette software on
floppy disks. These are not just

the same programs simply

stored on a disk, but enhanced,

menu driven libraries for the

ultimate in ease of use. Machine
language routines have been
relocated to be compatible with

disk basic, and the file handling,

such as is used in the Checking
Account program, can now be
handled using your TRS-80
mini-floppy system. Make the

most of your TRS-80 with

Creative Computing floppy disk

software.

CS-3501

Pop
Sterl

CS-3502

Pollute

Rats

CS-3507

Limits

Market

ECOLOGY
SIMULATIONS-1

Tag
Buffalo

ECOLOGY
SIMULATIONS-2

Malaria
Diet

SOCIAL &
ECONOMIC
SIMULATIONS

USPop

CS-3503 GAMES PACK-1
Backgammon Stock Car Race
Qubic Maze
Flip Disc Indy Racer
Wumpus 1 Depth Charge
Wumpus 2 Kaleidoscope
Mugwump Tunnel Vision

Ultra Trek Evasion

Romulan Jigsaw
Star Wars The Masters

Star Lanes Motor Racing

CS-3504 TEXT PROCESSING
CHECKING
ACCOUNT

CS-3505 ADVANCED
STATISTICS

Data File Manager
Descriptive Statistics

Two Variable Statistics

Crosstabulation

Regression
Multiple Linear Regression
Correlation Analysis

Analysis of Variance

Advanced Multiple Regres-
sion

CS-3506 ADVENTURE 1 AND 2

Adventure
Pirate Adventure
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PET LOGIC GAMES-1 (8KKCS-1001) Six games to test your skill and
strategy.

LOGIC GAMES-2 (8KXCS-1003) Challenge your logic ability in 6 more
games.

GRAPHICS GAMES-1 (8KXCS-1004) Five action-packed graphics
contests.

GRAPHICS GAMES-2 (8KKCS-1005) Nuclear reactions, lunar landings,
and 3 more.

NUMBER GAMES-2 (8KHCS-1002) Six number-guessing games
CONVERSATIONAL GAMES-2 (8KXCS-1006) Test your wit in 6 unusual

games.
BOARD GAMES(8KKCS-1007) Yahtzee, Backgammon, Blackjack,

Trek-3, and more.
ACTION GAMES (8K) (CS-1008) Battle it out with torpedos. depth

charges and road racers.

ADVENTURELAND AND PIRATE ADVENTURE (24KKCS-1009) see 3007
and 8 for the TRS-80.

SENSATIONAL SIMULATIONS (8KHCS-1201) Ancient Sumeria, the
siocX marXe^ and more.

STUDY MADE EASY (8KXCS-1202) Create study drills for any subject
automatically.

TRS-80 LEVEL I GAMES-1 (4KKCS-2001) Five games, including

Battling Death Stars.

GAMES-2 (4KHCS-2002) Forecast your biorythms, compose music,
and 3 more.

GEOGRAPHY (4KXCS-2201) Drill for Europe, Africa, North and South
Amoric3

TAPE MANAGER/GRAPHICS/STATISTICS (4KHCS-2301) Statistical

computations and displays
INVESTMENT ANALYSIS (4KMCS-3305) Analyse your investment

decisions.

TRS-80 LEVEL II BOARD GAMES-1 (16KXCS-3001) Othello, backgam-
mon and 4 more.

SPACE GAMES-3 (16KHCS-3002) Star Wars, Romulan, Ultra Trek, Star

Ldnos
PURSUIT GAMES (16KHCS-3004) Stock Car Race. Maze. Indy Racer.

and 2 more.
STRATEGY GAMES (16K) (CS-3005) Tunnel Vision, Evasion, Jigsaw,

and 2 more.
AIR TRAFFIC CONTROLLER (16KXCS-3006) Control 27 planes in your

airspace.

ADVENTURELAND (16KMCS-3007) An enchanted world of magical
beings, puzzles, and perils.

PIRATE ADVENTURE (16K)(CS-3008( You'll meet the Pirate on your
say to Treasure Island.

MISSION IMPOSSIBLE ADVENTURE (16KKCS-3009) Save the worlds
1st nuclear reactor.

SENSATIONAL SOFTWARE FROM CREATIVE COMPUTING
VOODOO CASTLE (16KHCS-3O10) Rescue Count Cristo from the

fiendish curse.

THE COUNT (16KXCS-3011) You wake up in a brass bed in Transylvania
Castle

ECOLOGY SIMULATIONS-1 (16KKCS-3201) Investigate population
projection.

ECOLOGY SIMULATIONS-2 (16KKCS-3202) Control epidemics, pests,
and pollution.

IQ TEST ( 16KKCS-3203) A genuine IQ test, impossible to cheat.
SOCIAL AND ECONOMIC SIMULATIONS (16KX3204) 'Limits to

Growth" and much more.
GRAPHIC PACKAGE (16KKCS-3301 ) Sophisticated Graphing routines

and other computations.
ADVANCED STATISTICS(16KKCS-3303) Variance and correlation

analysis, cross-tabulation, multiple linear regression, and descrip-

tiv© statistics

CHECKING ACCOUNT (16KKCS-3304) Organize your checking
account.

INVESTMENT ANALYSIS (4KKCS-3305) Analyse your investment
decisions.

TRS-80 DISKS ECOLOGY SIMULATIONS-1 (32KKCS-3501 ) for the
TRS-80, see CS-3201

ECOLOGY SIMULATIONS-2 (32KMCS-3502) see CS-3202 for the

TRS-80
GAMES PACK-1 (32KXCS-3503) Space, pursuit, strategy, and board

games.
TEXT /PROCESSING/CHECKING ACCOUNT(32K)(CS-3504)seeCS3302

and CS-3304 for the TRS-80.
ADVANCED STATISTICS (32KXCS-3505) see CS-3303 for the TRS-80
ADVENTURELAND AND PIRATE ADVENTURE (32KXCS-3506) see

CS-3007 and CS-3008
MISSION IMPOSSIBLE AND VOODOO CASTLE ADVENTURE (32K)

(CS-3507) see CS-3009 and CS-3010 for the TRS-80.
SOCIAL AND ECONOMIC SIMULATIONS (32KXCS-3508) see CS-3204

for the TRS-80

APPLE II SPACE GAMES (16KXCS-4001) Four challenging galactic

games
SPORTS GAMESO6KKCS-4002) Baseball, Torpedo Alley, Slalom, and

Darts
STRATEGY GAMES-1 (16KXCS-4003) Blockade, Skunk, UFO, and

Checkers.
BRAIN GAMES-1 (16KKCS-4004) Six exciting programs with sound

effects

HAUNTED HOUSE (16KHCS-40O5) Search for a secret passageway.
With sound effects.

CAI PROGRAMS (16KXCS-4201) Spelling, Geography, individualized

Math programs.

KNOW YOURSELF (16KXCS-4301) Your sex role, life expectancy,
mental health and response to alcohol

.

APPLE II DISK SPACE AND SPORTS GAMES (32KXCS-4501 ) see
CS-4001 and 2 for the Apple.

STRATEGY AND BRAIN GAMES (32KXCS-4502) see CS-4003 and 4 for
the Apple.

CAI PROGRAMS/KNOW YOURSELF (32KXCS-4503) see CS-4201 and
CS-4301 for the Apple.

SORCERER GRAPHICS GAMES (8KXCS-5001) Six action-packed
graphics games

SMART ALEC (8KXCS-5002) Test your expertise in 7 categories, 200
questions.

ADVENTURELAND (16KXCS-5003) see CS-3007 for the Apple.
PIRATE ADVENTURE (16KKCS-5004) see CS-3008 for the Apple
MISSION IMPOSSIBLE ADVENTURE (16KXCS-5005) see CS-3009 for

the Apple.
VOODOO CASTLE (16K) (CS-5006) see CS-3010 for the Apple.
THE COUNT (16KMCS-5007) see CS-301 1 for the Apple.

CHALLENGER GRAPHICS GAMES-3 (8KKCS-6001) 5 action packed
graphics games

SOL-20 AIR TRAFFIC CONTROLLER (16KXCS-8001) see CS-3006 for

the Apple.
SPACE GAMES-4 (32KKCS-8003) Star Wars, Lunar Lander, Asteroid,

and Romulan.
STRATEGY GAMES (32KXCS-8004) Five fun and challenging brain

games.
READING COMPREHENSION (20KKCS-8201) Short stories and

comprehension questions, with a 32 page instruction manual.

CP/M INVESTMENT ANALYSIS (4KXCS-9003) see CS-3305 for the
TRS-80.

BASIC GAMES-1 (48KXCS-9001 ) 51 of our best action and strategy
games.

BASIC GAMES-2 (48KXCS-9002) 51 more fun and challenging games.
BASIC GAMES 1AND 2 AND BASIC COMPUTER GAMES BOOK (48K)

(CS-9000)
BASIC GAMES-3 (48KXCS-9005) 50 programs for games freaks.
BASIC GAMES-4 (48KXCS-9006) Hours of diversion with 38 games.
BASIC GAMES 3 AND 4 AND MORE BASIC COMPUTER GAMES

BOOK (48KXCS-9007)
BASIC GAMES 1 THROUGH 4, BASIC COMPUTER GAMES AND

MORE BASIC COMPUTER GAMES BOOKS (48KXCS-9008)
ORIGINAL ADVENTURE (48KXCS-9004) Underground caverns of

treasures and perils bi-lingual English and French.

creative computing
P.O. Box789-M Morristown, NJ 07960

Please use this order form for fast, dependable
service. It gives us the information necessary to insure

prompt delivery.

To make payment: We gladly accept your personal

check, bank draft, money order, VISA, Master Charge or

American Express.
Please do not

send currency.

Sorry, no C.O.D.
orders.

Be sure to include the complete number and expira-

tion date of your card. Your purchase will be included on
your regular monthly statement.

Name

Address

City

Apt.#

State Zip

Area code Telephone

Ship to : (if other than yourself)

Name

Address

City

Apt.#

State Zip

Check or money order enclosed (U.S. funds only)

VISA Master Charge American Express

Card number

Expiration Date Signature

7**
\jt.

Order Toll Free in continental U.S.
800-631-8112

(In NJ. call 201-540-0445)

Payment for telephone orders must be made with Visa,
MasterCharge, or American Express.

SOFTWARE ORDER FORM
Qty. Cat. No. Price Total

PET
_ 1001

_ 1002
_ 1003

_ 1004

_ 1005
1006
1007
1008

_ 1009

. 1201

1202

$7.95

$7.95

$7.95

$7.95

$7.95

$7.95

$7.95

$7.95
$14.95
$7.95

$14.95

TRS-80
_ 2001
_ 2002

2201
2301
3305

TRS-80

_ 3001

_ 3002
3004

_ 3005
_ 3005

_ 3006
3007
3008
3009
3010

_ 3011
3201

_ 3202
3203

_ 3204
_ 3301
_ 3302
_ 3303
_ 3304
3305

TRS-80
3501
3502
3503
3504

. 3505

. 3506
3507
3508

Level I

$7.95

$7.95

$7.95

$7.95

$49.95

Level II

$7.95

$7.95

$7.95

$7.95 .

$7.95

$7.95 .

$M.95 .

$14.95
$14.95
$14.95
$14.95
$24.95
$24.95

.

$14.95
$24.95
$7.95
$14.95

$24.95 .

$7.95 .

$49.95

DISKS
$24.95
$24.95
$39.95 .

$24.95
$24.95
$24.95
$24.95
$24.95

Qty. Cat. No. Price

APPLE II

4001 $7.95
4002 $7.95
4003 $7.95
4004 $7.95
4005 $7.95

4201 $7.95
4301 $7.95

4501 $14.95
4502 $14.95
4503 $14.95

SORCERER
5001 $7.95
5002
5003
5004
5005
5006
5007

CHALLENGER
__ 6001 $7.95

SOL-20
8001
8003
8004
8201

CP/M
9000
9001
9002
9003
9004
9005
9006
9007
9008

BOOKS
6A
6B

_ 6C
6C2

_ 6Z
_ 9Z
_ 10R

$7.95

$7.95

$7.95

$50.00

$50.00
$24.95
$24.95
$24.95
$24.95
$24.95
$24.95
$50.00
$95.00

$8.95
$8.95
$7.50

$7.50
$8.95
$4.95
$3.95

Total

$7.95
$14.95
$14.95
$14.95
$14.95
$14.95

1P

Shipping and handling $2.00

NJ residents add 5% tax

TOTAL



AN INTRODUCTION TO
PERSONAL AND BUSINESS
COMPUTING
by Rodnay Zaks
The basic introduc-
tory text on micro-
computers, with a
detailed evaluation
of the features and
peripherals required
for specific applica-
tions. No prior com-
puter knowledge is

necessary. 250
pages, 125 illustra-

tions.

Reference C200

AN INTRODUCTION
TOFBBONAi.
ANDBU3NESS
COfvFUnNG

MICROPROCESSORS:
FROM CHIPS TO SYSTEMS
by Rodnay Zaks

An educational text

designed to teach
the fundamentals of

microprocessors, the
assembly of a sys-

tem, and its use. 420
pages. 200 illustra-

tions.

MICROPROCESSOR
INTERFACING TECHNIQUES,
3RD EDITION,
by Austin Lesea and R Zaks
Teaches you how to

interface a micro-
processor to exter-
nal devices; from
keyboard to ADC to
floppy disk. Includes
standard busses.
SlOO tolEEF488, 464
pages, 320 illustra-

tions.

MICROPROCESSOR
INTERFACING

TECHNIQUES

re
$6.95 Reference C201 $10.95 Reference C20 7

PROGRAMMING THE 6502
2ND EDITION,
by Rodnay Zaks

An introductory pro-
gramming text for

the 6502. Does not
require any prior
programming know-
ledge. From arith-

metic to interrupt-
driven input-output
techniques. 486
pages. 200 illustra-

tions.

$13.95 Reference C202 $11.95

6502 APPLICATIONS BOOK
by Rodnay Zaks

Actual application
programs for inter-

facing the 6502 to
the outside world;
from home alarm to

music to industrial

control. 288 pages,
200 illustrations.

6502

applications

book
OOMM IMS

PROGRAMMING THE Z80
BY Rodnay Zaks

An introductory pro-
gramming text for

the Z80. Does not re-

quire any prior pro-
gramming know-
ledge. From arith-

metic to interrupt-
driven input-output
techniques. 450
pages, 200 illustra-

tions.

NEW
PROGRAMMING THE Z8000 6502 GAMES BOOK
by Richard Mateosian by Rodnay Zaks

Provides an intro-

duction to machine
language program-
ming Techniques
and design princi-

ples. 320 pages,
133 illustrations.

Reference D302 $12.95 Reference C280 $11.95
Reference C281

Covers virtually all

aspects of ad-
vanced program-
ming: effective al-

gorithm design, data
structures design
and effective
coding techniques
related to storage
economy. 200
pages, 150 illustra-

tions.

Available soon.

$14.95 Reference G402

rodnay zaks

$1Z95/

SELF STUDY COURSES ON CASSETTES
Ten courses to study at home or in the car. The most time-efficient way
to learn. Includes a workbook and cassettes.

$21.90

$29.95

$29.95

$29.95

INTRODUCTORY COURSES
SIOB Introduction to Personal and Business Computing

(2.5 hours)
51 Introduction to Microprocessors

(2.5 nours)
52 Programming Microprocessors

(2.5 nours)
53 Designing a Microprocessor System

(2.5 hours)

COMPREHENSIVE COURSES
SB1 Microprocessors $69.95

(12 hours)
SB2 Microprocessor Programming $69.95

(lO hours)

ADVANCED COURSES
SB3 Military (Severe Environment) Microprocessor System $59.95

(6 hours)
SB5 Bit Slice $59.95

(6 hours)
SB6 Industrial Microprocessor Systems $59.95

(4Vi hours)
SB7 Microprocessor Interfacing $59.95

(6 hours)

Q5YBEX

U.S.A.

2020 Milvia Street

Dept.CC12
Berkeley, CA 94704
Tel: 415/848-8233
Tlx: 336 311

TO ORDER:
By Phone: Call (415) 848-8233. Visa, Master Charge, and American

Express accepted.
By Mail: Enclose payment.

Please send me the following:

Name

Address

City State Zip

Telephone

Amount enclosed: In California, add tax. Add .75 per book
4th class or * 1 .50 per book for faster shipping UPS. Double for SB
courses. Allow 2 weeks or more for delivery.

Charge my:

Card number

Signature

Visa Master Charge American Express

Expiration date

Date
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r "N

Chuck Carpenter

Correspondence is always welcome
and a response will be made to
those accompanied by a SASE.
Send your letters to: Chuck Car-
penter, 2228 Montclair Place, Car-
rollton, TX 75006.

Pascal spoken here! Well, almost.

After getting the new language system
running with the Installation and
Operating Manual, I started reading
the other system manuals. There are a
total of seven of them.

• Apple Language System Instal-

lation and Operating Manual.
• Three Apple BASIC manuals -

Integer, Applesoft reference,
and a new one, Applesoft Tu-
torial. This last one includes
many of the Integer BASIC pro-

grams rewritten. It uses the same

PROGRAM GRAPH1 ,"

USES TURTLEGRAPHICS?

BEGIN

initturtle;
PENCOLOR(WHITE)

BEGIN

MOOE< 100)

;

TURN( 120)

;

MOVE (100)

;

TURN( 120) 'f

MOVE (100)

;

readln;
textmode;

end;

end.

Figure 1. Simple Pascal graphics program. This
program will draw an equilateral triangle.

The figure will be in the upper right on
the screen. Turtlegraphics starts the
trace in the center of the screen and
draws toward the right. The turns are
counterclockwise.

ASM

0384-
0386
388-
38B-

038D-
0390-
0392-
0395-
0396-
0398-
039A-
039D-
03A0-
3A2-

03A5-
03A8-
•••3A9-

03AB-
'J3AC-

03AF-
03B0-

A9
85
20
A2
BD
09
20
CA
10
A9
8D
8D
A2
BD
20
CA
10
60
39
31
8D

C4
39
00
04
AC
80
ED

F5
BA
88
8B
13
81
ED

F7

C4

03

FD

02
02

02
FD

37 39

1000
1 1

1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1 120
1130
1 140
1 150
1 160
1170
1180
1 190
1200
1 2 10
1220
1230
1240
1250
1260
1270
1280

1290
1 300
1 3 1

***##***•*###**»
* CLOCK ROUTINE *
* YEAR-DATE-TIME

TIME
CHROUT
CLOCK

PROGRM

YEAR

.EG

.EG

.EG

C400
*FDED
$0281

.OR $0384

TIME1

TABLE

LDA
STA
JSR
LDX
LDA
ORA
JSR
DEX
BPL
LDA
STA
STA
LDX
LDA
JSR
DEX
BPL
RTS

.AS

.HS

.EN

#*C4
39

TIME
#*04
TABLE rX
#*80
CHROUT

YEAR
#*BA
0288
028B

#$13
CLOCK,
CHROUT

X

TIME!

'9791
8D

CLOCK PROGRAM
PRNT CHAR IN A
CLOCK TABLE

CLOCK TO KEYBD
KSWH
RUN CLOCK
INDEX COUNT
YEAR TABLE
NORMAL OUT
PRINT IT
TABLE DONE ?
NO-GO BACK
COLON
SWAP IT
SWAP IT
INDEX COUNT
DATE & TIME
PRINT IT
TABLE DONE ?
NO-GO BACK
END IT

YEAR
CARRGE RET

5/MBOL TABLE

TIME C400 CHROUT FDED CLOCK 0281
PROGRM 0384 YEAR 038D TIME1 03A2
TABLE 03AC

IMGO PROGRM

1979 09/16 13 139: 10.871

Figure 2. Assembled listing of the assembly language program used to
print the output from a Mountain Hardware clockboard.
sample run

refreshing style found in the
Integer manual with new stuff

added for Applesoft.
Three Pascal Manuals - A text

by Bowles and a Users Manual

by Jensen and Wirth (recog-
nized authorities). Also included
is a preliminary Apple Pascal
Reference Manual. A permanent
manual will be available and
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Apple, con't. .

.

supplied free to present pur-

chasers who send in their cards.

In addition to the generous selection of

manuals, there are a number of other

items in the language system package.
These are:

• An autostart ROM and 16K of

RAM. These are mounted on a

circuit board that plugs into

slot #0. If you have an Applesoft

ROM card, it is replaced by the

language system card. Autostart

is discussed in the installation

manual.
• Two new ROM's for your disk

controller card so it will recog-
nize the Pascal DOS. (Pascal

has its own DOS.)
• Five Diskettes. Four containing
the language system and a
blank. One Pascal disk is for

single drive systems. Two others

are for multiple drive systems.

Another is used for either and
contains several system, utility

and example programs. A wealth

of Pascal programs are con-
tained on these diskettes.

• One other diskette contains the

two Apple BASIC languages.
Apple Pascal is an extensive

system. It should not be taken lightly

by the novice programmer. In fact, the

Apple Pascal Reference Manual states

that it is for the "experienced Pascal

programmer." However, not easily

intimidated by such warnings, my first

two Pascal programs were working
within a couple of days.

Actually, the first task was to learn

enough to make copies of the master
diskettes. And it was a good thing to

do. A couple of programs were wiped
out during my learning process. After

the copies were made, the rest of the

system was the next major task. And
what a task it is! After much trial and
error, my two programs would draw a

triangle and print a few lines of text. I

did, however, get familiar with the text

editor and many of the other Pascal
system features. (Pascal includes an
extensive machine language assem-
bler too.) It will take many months to

become familiar with most of this

extensive and powerful programming
system. We should see many new and
interesting programs as Apple Pascal
becomes more popular.

Figure 1 is my first attempt at a
Pascal graphics program. There is

plenty of information in the Apple
Pascal manual on Apple Pascal com-
mands and syntax but there are very
few examples of easy-to-understand
applications. So I listed one of the
graphics demonstration programs and
used it to figure out what to do. The
program in Figure 1 is a modification of

v

:*384L

0394-
0386-
0388-
038B-
038D-
0390-
0392-
0395-
0396-
0398-

A9
85
20
A2
BD
09
20
CA
10
A9

C4
39
00
04
AC
80
ED

F5
BA

C4

03

FD

LDA
STA
JSR
LDX
LDA
ORA
JSR
DEX
BPL
LDA

#*C4
$39
*C400
#*04
*03ACrX
#*80
FDED

*038D
#*BA

039A- 8D 88 02 STA $0288
039D- 8D 8B 02 STA *028B
03A0- A2 13 LDX #*13
03A2- BD 81 02 LDA 0281 , X

03A5- 20 ED FD JSR FDED
03A8- CA DEX
3A9- 10 F7 BPL $03A2

03AB- 60 RTS
03AC- 39 37 39 AND 3937,

Y

03AF-
•

31 8D AND <*8D> , Y

Figure 3. Disassembly of the clock program from

the apple monitor. Only absolute ad-

dresses can be used with Apple's
assembler.

a program in the textbook by Bowles.

Most of the textbook programs will

need to be modified to add Apple
Pascal commands.

In this example, the USES TUR-
TLEGRAPHICS command and the

TEXTMODE command were the re-

quired modifications. TURTLE-
GRAPHICS tells Pascal it will be
drawing pictures. TEXTMODE returns

the screen back to the text mode. The
PENCOLOR (WHITE), DRAW and
TURN lines make the triangle.

READLN is an input statement. This

command stops the program until a

key is pressed (for instance).

You can see the program doesn't

look anything like BASIC. In fact, there

is very little comparison between
BASIC and Pascal. So if you intend to

give Pascal a try, and I recommend it,

expect to learn a whole new way of

doing things.

Even though Pascal has a lot of

appeal, and is likely to become very

popular, it will not replace BASIC. And
there is no reason why it should.

BASIC doesn't have all the bells,

whistles and structured design of

many other languages but it does have

universal acceptance and program-

ming information is available to any-

one. BASIC will remain a major
language in the computing world for a

long time. And, in that regard, this

column will support both Apple

BASIC'S as well as Pascal. There are a

number of applications where Integer

BASIC is better than Applesoft. It runs

faster and many things are easier to do.

Furthermore, Pascal runs faster than

either BASIC. Future columns will

include programs doing things in each
of the languages and examples of how
to do the same thing in each language.

How about the native language of

the Apple's 6502 microprocessor?
Assembly language programming
(and entry of machine language) is

possible directly from the keyboard of

the Apple II. Short assembly language
programs are easily entered from the

keyboard. Assembly into machine
language is automatic with the Apple
mini-assembler. Or you can enter the

machine language into memory using

monitor commands. For more exten-

sive assembly language programming,
there are several 6502 assemblers
available (including the one in the

Apple Language System).

Machine language programs pro-

vide a convenient way to run short

routines from your main programs. As
an example, Figure 2 is a routine to

read the clock output from the Moun-
tain Hardware clock board. The pro-

gram (using the syntax of the S-C
Assembler II assembler) indexes two
tables to print out the year, date and
time. First, the clock is called by
initializing KSWH and the jump (JSR)

to TIME. This causes the clock circuits

to store the clock output in the
keyboard buffer area. Then, an in-

dexing command reads the year and
the contents of TABLE are printed.

Because of programming conflicts, the

output of the clock uses semi-colons
between the hours and minutes. The
next few lines of the clock routine puts

colons in these memory locations.

Now, the program indexes the clock

0398- A9 BA 1 200 LDA #*BA COLON
039A- 9D 9B 02 1210 STA *028B SWAP IT

039D- A2 OB 1220 LDX #$0B INDEX COUNT
039F- BD 99 02 1230 TIME1 LDA CLOCK,

X

DATE & TIME
03A2- 20 ED FD 1240 JSR CHROUT PRINT IT

03A5- CA 1250 DEX TABLE DONE ?

03AB- 10 F7 1260 BPL TIME1 NO-GO BACK
03A8- A9 8D 1262 LDA #$8D
03AA- 20 ED FD 1264 JSR CHROUT PRINT IT

03AD- 60 1270 RTS END IT

:mgo PROGRM

1979

•

09/16 13: 36

Figure 4. Example of a program modification to print out a shorter version

of the Year, Date and Time program,
sample run
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IllHow About POSTING 1,

GENERAL LEDGER in

RECORDS to the
7 MINUTES?**

NewWare's Interactive Systems are being used by:

CPA'S, ATTORNEYS, RETAIL STORES, ROOFERS,
INTERIOR DECORATORS, PROGRAMERS, and many other

BUSINESSES and INDIVIDUALS.

Individual Packages Are:

1. General Ledger 5.

2. Accounts Receivable 6.

3. Accounts Payable 7.

4. Inventory 8.

Packages Available for Various

and Custom Programing.

Order Today-.

Each Package Only $140.00

402/339-7350
•fc Apple II is a Trademark of Apple Computer Co

Payroll/Personnel

Order Entry

Mail List

Electronic Design Package

Configurations

Standard No Charge Features:
• Terminal or printer report selection

• High Speed Journal to Ledger Posting

A. Automatic General Ledger Journal
transaction generation

B. Automatic Inventory &
transaction generation

C. Automatic Accounts
Receivable transaction
generation

D. Real time accounts receivable

application system

** Prolong Your Apple • Get 10,000,000

Bytes with Corvus Hard Disk Drive

Call or Write for

full details
\\

8525 Park Drive Dept. C
Omaha, Nebraska 68127

Software for khm Hppl» II :;«?;

i i i i i I

i—i

'

y

SCORE 168 SCORE 105

DYNAMAZE a dazzling new real tim« game You
move in • rectangular gam* grid, drawing or crating

wall, to reflect balls into your goal (or to deflect

them from your opponent s goal) Every ball in

your goal n worth 100 points, but you lota a point

for each unit of elapsed time and another point for

each time unit you are moving. Control the ipeed

with a game paddle: play at fast as ice hockey cr

as slowly and carefully as chess Bach up and re

play any time you want to. it's a reversible game
By Oocv Stone Integer Basic (plus machine Ian

I; 32 K $9 95

ULTRA BLOCKADE- the Standard against which
other versions have to be compared Enjoy Block

ade't superb combination of fast action (don't be

the one who crashes) and strategy (the key is

accessible open space—maximize yours while mm
imifing your opponent's) Play agamtt another

person or the computer New high resolution

graphics lets you see how you filled in an area— or

use reversibility to review a game in slow motion
(or at top speed, if that's your style). This it a

game that you won't soon get bored with! By
Don Stone Integer Basic (plus machine language);

32 K $9 96

What is a REVERSIBLE GAME > You can stop the play at any point, back up and then do an "instant

replay", analyzing your strategy Or back up and resume the game at an earlier point, trying out a different

strategy. Reversibility makes learning a challenging new game more fun. And helps you become a skilled

player sooner

WORLD OF ODYSSEY-e new adventure game utilizing the full power of Disk II. which enables the player

to explore 353 rooms on 6 different levels full of dragons, dwarfs, ores, goblins, gold and tewels Applesoft II

48K $19 95 includes diskette

PEROUACKEY-an eliciting vocabulary game which pits the player against the clock. The object of the

game is to form words from a group of 10 letters which the computer chooses at random. The words mutt

be 3 to 10 characters in length with no more than 5 words of any particular length. Each player hat only

3 minutes per turn The larger the words the higher the score Applesoft II 16K $9 95

APPLESHIP is e naval game in which two players enter their ships in respective oceans Players take turns

trying to blast their opponent'! thipt out of the water The firtt player to destroy their opponent's ships

may win the game. A greet low res graphics game Applesoft II 32K. $14.96.

Available at your

local computer store

CeV/ or write for our frm
SOFTWARe CATALOG

Apple II is a registered

trademark o<

Apple Computer Inc

DEALER INQUIRIES INVITED

i*<>\\ KitSOFT. iJ¥C
I" (i. BOX IS7

PITMAN. NEW JEK>M
<bO<» SeW-5500

OHII7I

frogrsmt A viltbi* on Onktttt
ar $b 00 Additional

• Check or Money Order

• Include SI 00 tor

shipping end hendhng

• COO lit 00 add'H charge)

• Matter Charge and VISA
orden accepted

• New Jersey residents add
5% tales te»
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ATTENTION APPLE II OWNERS

Southeastern Software

"NEWSLETTER"
For Apple II Owners

NOW IN OUR SECOND YEAR OF PUBLICATION

If you are an experienced programmer and

understand all that you read regarding your

Apple II then the "NEWSLETTER" is not

for you.

BUT — if you find that you are having a

problem understanding many of the things

written for or about your Apple II then

you might spend $10.00 for a one year,

10 issue subscription and give it a try.

If you would like to receive back issues

they are available at $1.00 each.

One other option is available. Send no

money and receive no issues. We hope

you will pick one of the former choices.

SOUTHEASTERN SOFTWARE
7270 CULPEPPER DRIVE
NEW ORLEANS, LA. 70126

504/246-8438
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HUNGRY?!

Feel The Need For Some Delicious, Nutritious, Organic Software For
Your Apple Computer?

THE HARVEST IS IN!!
The Apple Orcnard Has Taken Root, Blossomed, And Is Now Har-
vesting A Choice Crop Of Softwares.

* VOLUME I IS NOW AVAILABLE *

(At least 17 programs in each volume.)

GAMES
SOUND

GRAPHICS
UTILITIES

EDUCATION
OPERATION HINTS

Fully documented with YOU in mind.

APPLE COOKBOOK How to get the most from your computer.

APPLESAUCE Tasty tidbits of software fully documented for
your pleasure.

SPICED CIDER Information on future releases of software.

Magazine also comes in cassette. (Please specify if you want cas-
sette.) Price: $15.00.

APPLE ORCHARD
131 HIGHLAND, VACAVILLE, CALIF. 95688

707-448-9055— CIRCLE 113 ON READER SERVICE CARD—

_

r
Texas Instruments ---
Home Computer ti-99/4

Speech Synthesizer $149.95
Video Graphs 19 95
Early Learning Fun 29 95
Beginning Grammar 29 95
Diagnostic 29.95
Home Financial 29 95
Football 29 95
Physical Fitness 29.95
Early Reading 29 95
Household Budget 44 95
Speech Editor

'

44 95
Investment Anal 44 95
Personal Record kpg. 44 95
Video Chess 69 95
Statistics 44.95
Tax/investment-Record 69 95

Send $1.00 for 12 page Color

Brochure. (Refundable with

your TI-99/4 order.)

Superior color, music, sound and graph ics--

anda powerful extended BASIC-all built in.

Plus a unique, new Solid State Speech Synthesizer

.

f
FACTORY DIRECT SALES
Oept 3 04
1317 E. Colorado St.

Glendale. CA 91205
Phone: (213) 245-1417

ORDER TODAY
Retail Store Hours

Sat 9AM to 5PM
Tues -Fn 10AM to 6PM

Closed Sunday & Monday

20% deposit required on COD. orders

D Check C Money Order VISA D Master Charge

CA residents add 6% sales tax (No C outside continental USA)

26K ROM
Up to 72K total
memory capacity
16-color graphics
capability

Built-in equation
calculator

ORDER NOW
SAVE $150

Retail Price S1 1 50

Your Price

Price subject to change without notice

SATISFACTION GUARANTEED OR YOUR MONEY BACK! Re,unds guaranteed

Copyright • 1979 Factory Direct Sales
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output and prints the values. Note that

both of the indexing routines start at

the end and go in reverse. This was
necessary because that's the way the

clock output is stored. Also, it takes

fewer instructions to index a table this

way. Use 384G or CALL 900 to run this

program.
Compare the listing from the S-C

Assembler in Figure 2 to the listing of

the same program from the Apple
monitor (Figure 3). The output lacks

the extended features of the S-C
Assembler but does a more than

creditable job. Also, the Apple as-

sembler is available just as soon as you
turn on the power to your Apple. For a

shorter print out of the clock data, the

program modification in Figure 4 can
be used. Most of the time you only

need the current date and time to the

nearest minute. These programs make
it possible to have some control of your
programs when you are making lots of

listings. The clock output from the

Mountain Hardware board can be used
from BASIC programs, too.

For those who like to tinker, some
hardware ideas will be described in

future columns. With the avaiability of

4 latchable bits, 3 input sensing bits

and 4 analog to digital bits, there are

several easy I/O possibilities. You can
measure temperature, control lights or

LED's, measure wind speed and sense
remote switch activity. With only a few
easy-to-obtain parts and some wire,

you can connect a variety of control

circuits to the game paddle socket.

Simple and interesting hardware ideas

will be included in this column. All will

be easy to build, inexpensive and
controlled from Apple II programs.

Interfacing your Apple to periph-

erals is always a timely subject. My
printer, the one used to make the

listings in the figures, is a new
Decwriter IV, Model LA-34, and it is a

real bargain. A full typewriter style

keyboard gives you all the ASCII
characters in upper and lower case.

The printer has 4 character pitches and
6 line spacings. All the features are

selectable from the keyboard or your
program. The LA-34 is a table top

model and weighs only 22 pounds. The
print quality is the usual fine quality

produced by DEC'S 7X9 dot matrix.

The LA-34 is available from Heath Co.
for $1295.00 or from any DEC dealer.

Next time . . . new product infor-

mation, software information and
sources of information for using and
enjoying your Apple II. More program-
ming hints, suggestions, aides and
techniques will be included, too. There
are a lot of things going on with and for

the Apple. This column will provide a

source of timely information for your

Vprogramming enjoyment.
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CCA Data Management System
for

TRS-80 APPLEII MICROPOLIS
Maintains ALL of your data files. Files such as inventory, mailing lists,

payroll, A/R, A/P, patient history, and customer lists are easily processed.
Uses for the CCA DMS are limited only by your imagination.

Data in any file can be added, updated, deleted, inspected, or scanned for.

Produces automatically formated reports or mailing labels on the screen
or the printer. User may select fields, titles, editing, totals, sub-totals,
and more.

Files may be sorted into any sequence using up to 10 sort keys.

Extensive yet easy to understand documentation.

A professional, proven system - in the field since early 1978.

SYSTEM STORAGE
REQUIRED

RS-80 32K

PPLE II with ROM
APPLESOFT 32K
PPLE II without ROM
APPLESOFT 48K

IICROPOLIS 32K

MAX RECDS
PER FILE

2400

3500

3500

1000

PRICE

$74.95

$74.95

$74.95

$150.00

Creative Computer Applications
2218 Glen Canyon Road

Altadena, CA 91001

BankAmericaro

uV/t crrn nt n

(21 3) 798-4529
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DEALER
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R?rsonal

lectronic

ransactbns
by Gregory Yob

I am happy to hear from you. and encourage

your correspondence. I will try to acknowledge all

correspondence, and a SASE makes things easier

for both of us. Please send your letters to

"Personal Electronic Transactions" c/o PO Box
354, Palo Alto. CA 94301.

Play It Again, PET!

Several manufacturers now pro-

vide Digital To Analog converter
boards for the PET's User Port, and
one result is a vast increase in the

quality of the music the PET can play.

(Listening to CB2's raucous sounds
can be a bit annoying after a while.) I

obtained the D/A board from Micro
Technology Unlimited (PO Box 4596,

Manchester, NH 03108) and their PET
Music Software, and here is a report for

your consideration. (MTU's board &
software costs about $70.00, and an
additional $15.00 gets you the source
listing of their software which is in

machine language.)

The K-1 002-2 D/A board is about 5

inches square with two edge con-
nectors. It plugs into the PET's User
Port and Second Cassette Port. (Or
First Cassette Port if you have a "new"
PET.) On the side opposite the con-
nectors a duplicate set of User Port and
Cassette Port pins are placed, and a
RCA phono plug is between the
duplicate pins.

The board draws power from the

+5V on the Cassette Port, and can drive

a small (3 or 4 inch) speaker or be
attached to your audio system. A
volume pot is on the board so you can
play your PET without disturbing
others.

When the volume is set to the

lowest setting, the board draws about
50 mA - if other devices are attached
via the duplicate pins, the D/A board
will not interfere with their operation.

The duplicate pins are very handy
- I no longer have to continually

replace the MTU board to use other
User Port accessories. Hats off! to

MTU for being so thoughtful! (A tiny

annoyance is that the polarization slots

aren't there - a bit of work with a

hacksaw fixed that one.) The CB2 line

V

is also connected to the amplifier,

which lets programs with sound effects

function normally.

I connected the board to my PET
and tried the small test program -

which worked just fine - and then

loaded the music tape and typed RUN.
Voila! 76 Trombones in four part

harmony came out of my speaker, and

what an improvement over the CB2
screeches and rasps that my PET was
used to doing!

After several plays of 76 Trom-
bones, and showing it off to my friends,

it became time to look at the software

in more detail. (A DIGRESSION:
Several years ago, when Altair was an
important word, and one's first com-
puter had a total of 256 bytes, Steve

Dompier wrote a music program that

"played" by tuning an AM radio and
putting it next to the computer's radio

frequency noise. We spent most of one
afternoon entering the program and
the notes for Daisy, Daisy. A few hours

listening to Daisy, Daisy left me
unwilling to hear any more of it.)

Alas, Alack! The software is all in

Machine Language! Those of you who
know how the PET Monitor works, and
the rudiments of 6502 coding will not

have much trouble. If your skill is only

in BASIC, using the MTU software is

like programming in Linear A! (Linear

A is a yet-undeciphered version of

ancient Greek.)

The Machine Language Problem

I don't want to yell at MTU for

slighting BASIC for several reasons.

First, it is impossible to play good
music using only BASIC. BASIC
simply isn't fast enough. (By a factor of

about 100). Second, the software was
originally developed by Hal Chamber-
lin (who is part of MTU) for the KIM.

The original version has been pub-
lished and described in detail by BYTE

(MTU provides a reprint of the BYTE
article with their software.) Developing

hardware is usually less than half the

effort required in producing a new
product. The first version of this board

was for the KIM, and KIM users are

expected to know machine language.

Third, MTU has several BASIC inter-

facing programs under development.

In a general sense, any machine
that speaks BASIC can do more, at a

faster pace, if it is programmed in its

machine language. In some cases,

such as this one, the machine lan-

guage permits feats that are impos-
sible from BASIC. As more and better

products emerge for the PET, more of

these will have their software in

machine language.

I don't expect my Creative Com-
puting readers to know anything about

6502 machine language, and I feel it is

out of place to attempt 6502 tutorials in

this column. As a compromise, I will

describe some short BASIC programs
that can be made to "talk" with the

MTU software to provide some fun and
exploration.

If you are designing a machine
language oriented product, may I

make a suggestion: Start your software
at 4096 10 ($1000) and POKE BASIC'S
pointers to leave the user with an
effective 4K PET. Study the following,

and note that the tape LOADs can be

eliminated.

Humanizing the MTU Software

My preferred PET tongue is

BASIC, and a look at the MTU's
memory map revealed several areas:

(All addresses in decimal.)

Area 1:1024- 1898 Copy of PET Monitor

Area 2: 1899-2815

Area 3: 2816 -3839

Area 4: 3840 -4095
Area 5: 4096 -81 91

MTU's Software
(Code)
4 Waveform Tables
(Data)

Sequencing Data
Musical Data
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If I POKEd my PET to think that its

memory ended at 2815, I could put
short BASIC programs in Areas 1 and 2
to look at and change the data Areas 3,

4 and 5. Later, I could LOAD Areas 1

and 2 with the MTU software, and see
(hear, really) the results of my fiddling.

If the program in Areas 1 and 2

read a PET data tape, a larger BASIC
program could prepare the tape. For
example, MTU's software requires a

note to be a number that is not

obviously related to the note's name
and octave. The large BASIC program
could "compile" these numbers, and
the small program could load these
into the PET where the MTU software
expects them. (I won't get into this here
for limits of space and general interest

to my readers.)

The first step is to make a tape that

has the MTU software for Areas 1 and
2. The procedure is:

1) LOAD the MTU software

tape.

2) SYS(1039) to get into the

Monitor.

3) S,01,MTUSTUFF,0400,0B00
(writes the tape)

4) X to exit the Monitor.

5) rewind & VERIFY the tape.

Next, make a tape that has the data

in Areas 3, 4, and 5. With the MTU
software already in place, LOAD the

song tape. (In my case, the MTU tape

has two programs. First is the MTU
code, and second is a musical selec-

tion, '76 Trombones").
Now, do Steps 2 to 5 as mentioned

above, with Step 3 changed to:

3) S,01,DATAREA,0800,1900
If your selection wasn't 76 Trombones,
use the range 0800,2000 to be safe. (Or

use the M command to find where the

song data ends. When the PET is

turned on, BASIC fills memory with the

value 24(hex) until it finds the top of

memory.)
The DATAREA tape is my "insur-

ance" that a playable song is in the

PET's memory. If I make a mistake,

loading the DATAREA tape will get my
76 Trombones back.

Now it is time to POKE BASIC into

the "micro-PET" - that is, make BASIC
think the top of memory is at 281 5. This

step need be done only once, but

should be done before any BASIC
code is entered.

NEW

READY.
POKE 13^,255:P0KE 135,10

PRINT FRE(0)
1787

To check that all is well, try

SYS(1899), and the song should still

play properly. (NEW only changes the

PET's pointers, and does not alter any

code that is present. However, watch
out if you enter any BASIC lines!)

If you have a "new" PET, use

POKE 52,255:P0KE 53,10.

My first experiment is to change
the waves stored in Area 3 from the

organ-like tones used in "76 Trom-
bones" to some other sounds. The
MTU software stores each "voice," or

separate instrument's sound as a block

of 256 bytes. Each block is a table of

values that represents the sound wave
generated by the voice. Since the

values are added together by four

voices, the blocks hold values in the

range of to 64.

My initial thought was to provide a
simple "menu" of waves that could be
put into each voice. This resulted in:

10

20

30
kO

50
60

70
80

90

SOUND MENU
SQUARE"
RAMP"
TRIANGLE"
NOISE"

dn 1

1

PRINT'clr
PRINT"1 -

PRINT"2 -

PRINT"3 "

PRINTS -

L1=28l6
FOR V«1T0*4:PRINT"V0ICE:"V;
INPUT W: IF W>5 THEN 80
ON W G0SUB 500,600,700,800

100 L1=L1+256:NEXT V

110 PRINT'LOAD MTUSTUFF 6 SEE":END

500 REM SQUARE WAVE
510 FOR J=0 TO 255
520 POKE L1+J.63
530 IF J>127 THEN POKE L1+J.0
5^0 NEXT: RETURN
600 REM RAMP WAVE
610 FOR J-0 TO 255
620 POKE L1+J,INT(JA)
630 NEXT: RETURN
700 REM TRIANGLE
710 FOR J=0T0127
720 POKE L1+J,INT(J/2)
730 NEXT:F0RJ=0T0127
7^0 POKE L1+J+127,6J|-INT(J/2)

750 NEXT: RETURN
800 REM NOISE
810 FORJ-OT0255
820 POKE L1+J,6lr'RND(1)

830 NEXT: RETURN

Be sure to SAVE this program before

loading MTUSTUFF! This program
displays the waveforms menu and asks

for the number desired for each voice.

When it is finished, Load MTUSTUFF
and RUN. Your song will now be

played with the new voices installed.

I did have a bit of trouble loading
the SOUND MENU - occasionally the

first few lines would be missing. If you
have this problem, start with a reset

PET.
Some waves are "smoother" than

others. The smoothest waves will not

have any sudden jumps - be sure to

check that the 0th and 255th values are
nearly equal. The slope of the wave
also shouldn't change abruptly - if you
draw a graph of your wave, there

shouldn't be any "corners." Since
SOUND MENU has lots of room left, I

added a few more waves:
(Make the following additions &

changes:)

52 PR1NT"5 - HARMONICS"
54 PRINT"6 - LINE SEGMENTS"
55 PRINT"7 " BROWN NOISE"
60 L1=2816:DIMA(30)
80 INPUT W: IF W>7 THEN 80
90 ON W G0SUB 500,600,700,800,900,1000,1100

900 REM HARMONICS
910 A=0: INPUT"/? HARM0NICS";N
920 F0RH=1T0N:PRINT"FACT0R F0R"H ; : I NPUTA(H)

:A=A+A(H) :NEXT

930 C=*7128:F=32/A:F0RJ=0T0255:Z=32:F0RH=1T0N
9^0 Z»Z+A(H)*F*SIN(C*J) :NEXT:P0KE L1+J,Z:NEXT
950 RETURN

000 REM LINE SEGS
010 X«0:Z=0:PRINT"-1 ,-1 TO QUIT"
020 PRINT"AT:"X;Z:INPUT"INCR,HT";I ,H

030 IF l>0 THEN l=255-X:H=PEEK(L1)
035 IF 1=0 THEN 1080
0*40 IF H>63 THEN 1020

050 IF X+l>255 THEN l=-1:G0T0 1030
060 S«(H-Z)/I :F0R J=0 TO I : POKE L1+X+J ,Z+S*J

:NEXT

070 X-X+lrlF X>25^ THEN RETURN
080 Z=H:G0T0 1020

100 REM BROWN MOTION
110 X=32:FORJ=0TO127
120 Z-INT(11*RND(l))-5
130 X=X+Z
1*»0 IF X>64 THEN X-64
150 IF X< THEN X=0
160 POKE L1+J,X:POKEL1+256-J,X
170 NEXT: RETURN

The HARMONICS option lets you
specify the number and relative

strengths of up to 30 harmonics. The
code in Subroutine 900 adjusts the

amplitudes to a maximum of 63 and a

minimum of - all you have to do is

enter their strengths in a comfortable
way. (For example, 1,2,3 results in the

same values as 1000,2000,3000.)
MTU's software also provides a

harmonic synthesis routine, so this

BASIC version is redundant, though
simpler to use.

The LINE SEGMENTS option lets

you "draw" a wave made up of line

segments. It will tell you your location

in the table and ask for the distance to

the next point and its value. (If you give

an increment of zero, the current value

can be changed - a useful trick to set

the first point.) LINE SEGMENTS then
fills the intermediate points with a line.

It will also draw the last line when you
quit to connect smoothly with the first

point in the wave table.

BROWN NOISE changes the am-
plitude by a value from -5 to +5 for each
table value. To ensure that the ends will

meet in the table, it puts the same value

at the start and finish of the table, and
works towards the middle.

MTU's software uses Area 4 to

specify a song in a high-level way, with

control of tempo, number of voices,

assignments of waves to voices and the

location of song segments. Area 5

stores the sequences of notes that can
be combined to make the song.

The actual compilation of a song is

like hand-assembling machine lan-
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.

guage code - the user has to keep track

of a lot of things at once! A BASIC
song-compiler would be useful, espe-
cially for musicians whose interest lies

in the song, and not all the gymnastics
required to make music on the PET.

Briefly, a music compiler would
have two parts. First, a short and
simple program that fits in the same
space that SOUND MENU does would
read a data tape. On the tape would be
strings in MONITOR type format, like

"033A F1 B2 C3 D4 E5 4A 35 00." The
first value is the location to start

loading the following bytes into
memory. (See the March issue of

Kilobaud, p. 68, Example 8, for a
BASIC program that does the same
thing with the strings in DATA state-

ments.) The program takes the strings

and puts the indicated bytes in the
correct memory locations.

The other program has the intelli-

gence to take entries in a music-like
format and prepare a data tape for the

small program. For example, MTU's
code for a G-Sharp in the first octave is

8C. This "compiler" handles the con-
version, prepares tempo and voicing
options and other "housekeeping"
tasks. Of course, all 8K in a PET would
be needed for this.

To sum up, the MTU D/A board &
software can do quite a bit, and will

require a lot of hard work to make it

truly "User-Oriented." I hope I have
provided some clues to simplify this

challenge.

About Scrunching Data

I am sure some of you have
entered a long program, only to be
defeated by ?OUT OF MEMORY
ERROR. One approach is to "crunch"
your program - with illegible results.

The "crunch" tricks that work the best
are:

1) Remove all REMs.
2) Wherever possible, make

multi-statement lines - each
line number takes 5 bytes.

3) Re-use variables as much as
possible.

4) Remove all blanks in BASIC
code lines - blanks eat space.

5) Replace two letter names
with one-letter names.

A better approach is to reduce the
space used by your variables and data

-

if you do this first, your program might
be readable after all.

Check to see if some of your data
can be represented in arrays. Each new
floating point array value takes 5 bytes
- if simple variables are used, the space
used is 7 bytes. If you use arrays,
check to see how often the array
elements appear in the program. Each

\^array reference takes 3 to 4 bytes for

the (value) in the program. For ex-

ample, the statement A=2 takes 7 bytes
for the variable A, and 3 bytes for the

statement for a total of 10 bytes. The
statement A(3)=2 takes 5 bytes for the

element in array A() and 6 bytes for the
statement, for a total of 11 bytes. If the
values you are storing in an array aren't

really related to each other, it is better

to use simple variables.

If your values are integers in the

range -32767 to +32767, considerusing
integer variables, ieA%,etc. For simple
variables, there is no saving with

integer values. First, each integer

variable still takes 7 bytes. Second,
each use of the variable in the program
takes an extra byte for the % symbol. If

you use integer arrays, considerable
savings result - each new integer array
element takes only 2 bytes.

If yourvalues lie in the rangeof Oto
255, consider using a string to store

them. A string can be considered as an
array of characters and MID$, CHR$
and ASC used to transfer between the

string values and the numbers you
really need. An added advantage of

string storage is that the PET's dy-
namic allocation of strings eliminates
the need to DIM the storage area first -

you only use the space that is needed
instead of the maximum amount that is

expected.
If these methods aren't sufficient,

there are still ways and means. Here
are some illustrations of data-scrunch-
ing:

1) Suppose you have an inven-

tory of items, with prices in

the range of $0.01 to $ 99.99 -

how can integer variables

come to your rescue?

If each value is multiplied by 100,

the numerical range is from 1 to 10000-
easily within the range of integers. As a

program it might look like this:

A Late Flash: Micro Tech-
nology Unlimited mentioned to

me that several software pack-

ages were under development
for their music board. The new
software will emphasize the
"human interface" so musi-
cians without prior experience
with computers (and students
too) will be able to use the
programs. Other features in-

clude graphical displays of

notes, waveforms, etc. Also,

attacks and decays will be
available. (!!!).

ss E5 ss z

10 DIM P%(200)
20 INPUT"ENTRY OR RETRIEVAL (E OR R)";A$
30 IF A$="E" THEN G0SUB 100

kO IF A$«"R" THEN G0SUB 200
50 GOTO 20

100 PRINT'ENTRY - USE -1,1 TO EXIT"
110 INPUT"ITEM#,PRICE";I ,P

120 IF I < THEN RETURN
130 IF I > 200 OR P>100 THEN PRI NT"ERR0R"

:

GOTO 110

140 P%(
I
)"100-P

150 GOTO 110
200 PRINT"RETRIEVAL - USE -1 TO EXIT"
210 INPUT"ITEM/T;I
220 IF I <0 THEN RETURN
230 IF I > 200 THEN PR I NT"ERR0R" :G0T0 210
2^0 PRINT"ITEM #"\"\S $"P%(l ) / 1 00
250 GOTO 210

Lines 140 and 240 are the heart of the

data compression scheme. Each price

is multiplied by 100 to go into the price

table P%(), and divided by 100 to be
displayed on retrieval.

Most of this program is for the

convenience of the user. Those of you
who want to do "business applica-

tions" should take note here. Lines 20

to 50 allow entry of the E or R options -

any other entry just repeats the

request. Lines 130 and 230 check to

see if I, the item #, is in the range to

200 (the program will blow up if it isn't),

and that the price isn't over $1 00.00. If a

check fails, the ERROR is printed, and
a chance to try again is offered. A
better program would explain what the

error was, ie, ITEM NUMBER TOO
LARGE, or PRICE TOO LARGE.

2) Suppose you have several

smallish numbers, for ex-

ample,
SIZE is from 2 to 17, HEIGHT is

from 48 to 85, WEIGHT is from 22 to

315, and AGE is from 5 to 95. If four

integer array elements are used, the

space requirement is 8 bytes per entry.

If these values can be crammed into

one floating point number, only 5 bytes

will be needed per entry.

If the largest values for each item

are multiplied together, we get

43241625 - so a PET floating point

number can store all of these values in

one number. Here is a short example -

1

am omitting the usual details that make
everything nice:

10 INPUT"SIZE,HEIGHT,WEIGHT,AGE";S,H,W,A
20 S=INT(S) :H=INT(H) :W=INT(W) :A=INT(A)

30 V=S+ 1 8-'H+ 1 8*86*w+ 1 8*86*3 1 6-A
A0 PRINT"Y0UR CODE VALUE IS:"V

100 INPUV'CODE VALUE";V
110 D1=INT(V/18)
120 PRINT"SIZE",V-D1-' 18

130 D2=INT(D1/86)
1A0 PRINT"HEIGHT",D1-D2"86
150 D3=INT(D2/316)
160 PRINT"WEIGHT",D2-D3 ;'316

170 PRINT"AGE",D3
180 GOTO 10

Lines 10 to 40 encode the four small
numbers into one larger one. Line 20
is required, for this scheme depends
on each number being a finite set of
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values, ie, SIZE is 2,3,4 ... 17 and not
2.5, 2.45, etc. If your numbers can t be
made Into integers, this method won't
work.

Lines 100 to 180 decode the
number by dividing again and again
and reporting the remainder. Note that

the numbers used for multiplication

and division are one larger than the
expected largest number of each kind.

This trick is similar to how we use
ordinary numbers. For example, 123 is

100*1 +2*10 + 3-the base, of course, is

10. The time of day can be seen as a
number with different bases, for
example, 12:45:36 is really 12*3600 +
45*60 + 36. In our example, we chose
the bases as the largest number in each
range plus one, or as line 30 shows,
18*86*316, 18*86 and 18.

If too many numbers are put
together, the PET won't recover them
correctly. A way to check this is to

multiply the maximum + 1 values for

each number together, and see if the
PET prints an integer, or uses scientific

notation (like 1.23456789 E23).

In our example, some of the
numbers, like HEIGHT, don't use their

full range. Subtract the lowest value for

each number from the largest, and
then do the multiplication.

First try: 18*86*316*96 is 469601 28
Second try: (18-2)*(86-48)*(316-

22)* (95-5) is 16266432
In crowded cases, this will bring the

number into a usable value. When the

number is coded, first subtract the

smallest value, and when the number is

decoded, add the smallest value for

each number.
Well, space runs out, so, on to next

month! D
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"Henry spent all his time with it, so
now that he's gone. .

.

"

DECEMBER 1979

DataSoft
Research

sMxUxuaASLs -fVUrrUuZcoT^

Program
Generator

^
TM

4r 6>
TM

wmno,&

w&swisms
PQ©
rwr •sttpul dLplayl

Reduce programming time 1

Create geometric shapes
Pattern designs
Graph A Chart displays
Gameboards i«« ch*cMrbo«rd«>

Label 4 Title displays
Drawthomontai »«rt<ca< 4 diagonal iintii

Erase
SAVE DISPLAY (to Murt ust'l
and more. .

"^^

ADMISSION $19.50

Program
Generator

\o*

st°
tf*

ADMISSION $14.50f

SfflFTTVIbtt

LOADING
SOON

ADMISSION $14.50

** * P6T* ***** y*4* -

pgT

DataSoft:
Research
(the company that make* ^

programming a little easier J

Pet
Guidance)

suggested 3360 LEY DRIVE SUITE #816
LOS ANGELES, CALIFORNIA 90027

"PET is a Trademark of Commodore Dealer Inquiries Invited MMHTIP M US A
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Games,Games,

Games...
Our best selling book, Basic Com-

puter Games, brings you 101 great

games to entertain you and your
computer! It's got all the favorites:

Blackjack, Mastermind, Suoer Star

Trek and more. AM you need is a
BASIC speaking computer. Every
game has a complete listing, sample
run and descriptive write-up.

Swirl your cape at the bulls, relive

the Civil War, toss darts, open your
parachute at the last moment, slalom
down narrow icy courses, and dabble
with logic puzzles. You'll never watch
TV again!

Jhh<Sh

Basic Computer Games is a major
revision of the book 101 BASIC
Computer Games with all the games
now in Microsoft Basic. Paperbound,
183 pages, $7.50 plus $1.00 shipping
and handling in U.S. ($2.00 foreign).

NJ residents add 5% sales tax. Send
your order today to Creative Comput-
ing, P.O. Box 789-M, Morristown, NJ
07960. Visa and Master Charge are
also acceptable. For faster service,

call in your bankcard order to

:

800-631-8112
(In NJ, call 201-540-0445)

CIRCLE 217 ON READER SERVICE CARD
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Data Acquisition Modules

t
na-nt

M-2S2
INTERFACf MOOULC

[ v& 3

0PH0KE-4M)
IMTCWmKC MODULE

c
a

analog
makifolo
MOOULC

icmom
• TEMPCRATUItC
• VELOCITY
• PRESSURE

•»M
• ACCELERATION
• HUMIDITY
• LIGHT LEVEL
• rujio LEVEL
•ETC...

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 varia-
ble. A device which converts a physical, mechanical or
chemical quantity to a voltage is called a sensor.
Computers do not understand voltages: They under-

stand bits. Bits are digital signals. A device which con-
verts voltages to bits is an analog-to-digital converter.
Our AIM16 (Analog Input Module) is a 16 input analog-
to-digital converter.
The goal of Connecticut microcomputer in designing

the DAM SYSTEMS is to produce easy to use, low cost
data acquisition modules for small computers. As the
line grows we will add control modules to the system.
These acquisition and control modules will include
digital input sensing (e.g. switches), analog input sens-
ing (e.g. temperature, humidity), digital output control
(e.g. lamps, motors, alarms), and analog output control
(e.g. X-Y plotters, or oscilloscopes).
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Connectors

^
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The AIM16 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 AIM1 6's 1 6 channels. The OCON (Output CONnec-
tor) is a 20 pin, solder eyelet edge connector for con-
necting the computer's input and output ports to the
AIM16.
The MANMOD1 (MANifold MODule) replaces the

ICON. It has screw terminals and barrier strips for all 1

6

inputs for connecting pots, joysticks, voltage sources,
etc.

CABLE A24 (24 inch interconnect cable has an inter-

face connector on one end and an OCON equivalent on
the other. This cable provides connections between the
DAM SYSTEMS computer interfaces and the AIM16 or
XPANDR1 and between the XPANDR1 and up to eight
AIM16s.

ICON
OCON

MANMOD1
CABLE A24

$ 9.95
$ 9.95
$59.95
$19.95

Z'aoc'SOLi* xy^o<.x..^^x«x^xMxse««vcxvr»:

I

I

I

I

t

I

I

I

i

i

i

i

\

i

t

i

v^^^ vcvt3Q< X VlX

I

i

i

i

i

i

I

i

i

I

I

I

i

I

\

i

-W XXXX XXXX x x xT^z^n

>

X

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

through one of the DAM SYSTEMS special interfaces.

The input voltage range is to 5.12 volts. The input

voltage is converted to a count between and 255 (00
and FF hex). Resolution is 20 millivolts per count. Ac-
curacy is 0.5% ± 1 bit. Conversion time is less than 100
microseconds per channel. All 16 channels can be
scanned in less than 1.5 milliseconds.

Power requirements are 12 volts DC at 60 ma.
The POW1 is the power module for the AIM16. One

POW1 supplies enough power for one AIM16, one
MANMOD1, sixteen sensors, one XPANDR1 and one
computer interface. The POW1 comes in an American
version (POW1a) for 110 VAC and in a European ver-

sion (POW1e) for 230 VAC.

AIM16. .

POW1a.
POW1e.

$179.00
$ 14.95
$ 24.95

XPANDR1
N
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The XPANDR1 allows up to eight AIM16 modules to be *

connected to a computer at one time. The XPANDR1 is *

connected to the computer in place of the AIM 16. Up to H

eight AIM16 modules are then connected to each of the K

eight ports provided using a CABLE A24 for each t

module. Power for the XPANDR1 is derived from the t

AIM1 6 connected to the first port. t

XPANDR1 . . . $59.95
]

TEMPSENS

II

II

t

I

t This module provides two temperature probes for use
t by the AIM16. This module should be used with the

i MANMOD1 for ease of hookup. The MANMOD1 will

X support up to 16 probes (eight TEMPSENS modules).

t Resolution for each probe is 1°F.

J

TEMPSENS2P1 (-10°Fto 120°F) . . . $49.95
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For your convenience the AIM 16 comes as part of a
number of sets. The minimum configuration for a usable
system is the AIM16 Starter Set 1. This set includes
one AIM16, one POW1, one ICON and one OCON. The
AIM 16 Starter Set 2 includes a MANMOD1 in place of

the ICON. Both of these sets require that you have a
hardware knowledge of your computer and of computer
interfacing.

For simple plug compatible systems we also offer

computer interfaces and sets for several home com-
puters.
The PETMOD plugs into the back of the Commodore

PET computer and provides two PET IEEE ports, one
user port and one DAM SYSTEMS port. The PETMOD is

connected to the AIM 16 or XPANDR1 with CABLE A24.
The PETSET1 includes one PETMOD, one CABLE A24,

i
one AIM16, one POW1 and one MANMOD1. To read

t
and display a single AIM 16 channel (N) using the

I

PETSET1 the BASIC statements
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are all that is needed.
The KIMMOD plugs into the COMMODORE KIM ap-

plications connector and provides one application con-
nector and one DAM SYSTEM'S port. The KIMMOD is

connected to the AIM16 or XPANDR1 with CABLE A24.
Assembly and machine language programs for reading
and displaying data are included. The KIMSET1 in-

cludes one KIMMOD, one CABLE A24, one AIM16, one
POW1 and one MANMOD 1.

All sets come in American and European versions.

AIM1 6 Starter Set 1 a ( 1 1 VAC) .

AIM1 6 Starter Set 1e (230 VAC).
AIM 1 6 Starter Set 2a ( 1 1 VAC) .

AIM 1 6 Starter Set 2e (230 VAC)

.

PETMOD .

KIMMOD

.

PETSET 1 a

.

PETSETIe.
KIMSETIa.
KIMSETIe.

$ 1 89.00
$ 1 99.00
$259.00
$269.00
$ 49.95
$ 39.95
$295.00
$305.00
$285.00
$295.00
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Coming Soon
TEMPSENS-2P with other temperature ranges. Inter-
faces for TRS-80, APPLE, AIM65. Light sensors. Out-
put modules. Contact us for price and availability.
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Our Guarantee of Satisfaction
i

i

-

i

Our customers are our most important asset. We want
you to be pleased with whatever you purchase from us.

We strive to offer top quality products at reasonable
prices. We believe you should see an item before you
spend your hard earned cash for it.

Ask for a demonstration at your local computer store
so you can be sure our products perform as you want

<

them to perform. Your dealer is a valued source of infor-
,

mation and advice.
If you cannot see our products in advance, and order

direct from us, we offer a money back guarantee. If our
products don't perform as you expect, return the mer-
chandise to us within 30 days, in its original condition,

and we will refund the purchase price.

Our standard warranty for all our products is 90 days.
lk^^X3*>E>g^yr3^3<.VC5»g.>^ -yr^>^><3^><-^3^^3«g^^

I

I

I

I

v;xx«v«v! «x vivvr^v; !<»!vcvx«>tK>tv!W><

x

x

x

x

x

x

x

X

>

x

x

I
<:Urww.wwwwrwwwwwwww^ww^ www ww ypvfvpy<

i

i

(

x

I

>

I

I

>

I

I

h

X

x

X

x

t

I
Give your potential customers a reason for buying your

K

computers. We offer excellent discounts to legitimate
dealers. Contact us for our dealer pack.
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Order Form
CONNECTICUT microCOMPUTER , Inc.

750 POCONO ROAD
BROOKFIELD, CONNECTICUT 06804

TEL: (203) 775-9659 TWX: 710-4560052

QUANTITY DESCRIPTION PRICE TOTAL

SUBTOTAL

Handling and shipping— add per order $3.00

Foreign orders add 10% for AIR postage

Connecticut residents add 7% sales tax

TOTAL ENCLOSED
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NAME

COMPANY-

ADDRESS .

CITY

STATE ZIP

VISA O M/C O Expiration date

Card number
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The comments and opinions of the

author are given for educational
purposes only and are not meant to

be legal advice. Specific legal

questions should be referred to

yourpersonal attorney.

Enforcement of software rights

Harold L. Novick

"Thief!" "Piracy!" "I'm being rip-

ped off!" These are the charges of

the owners and creators of software.
"It's in the public domain." "This

is fair use." "My making one copy
can't hurt anyone." "Deminimis non
curat lex," which is translated as "the
law does not notice trifling matters."
(Every legal article needs some
Latin.) "I rewrote it so there is no
substantial copying." These are the
answers of the software users.

This is not a game of Gunner,
Battleship, Salvo, or Spacewar. These
are not the slogans embodied in the
programs listed in the book 101

BASIC COMPUTER GAMES, or its

revision BASIC COMPUTER GAMES.
Rather, these charges and answers
are heard in the marketplace where
personal computing software is be-

ing acquired, legally and illegally;

the marketplace where software is

bought, appropriated, stolen, traded,

and copied.
Whether one's use of another's

software is legal or illegal depends
upon how that software is protected.
If the software is patented—which in

this writer's opinion is possible for

certain types of software—then any
making, using or selling of the
patented software would be an
infringement. If the software is

copyrighted, then anyone who repro-
duces, distributes copies or prepares
derivative works of the software or, if

applicable, anyone who performs or
publicly displays the software would
be infringing the copyright. If the
software is sold or leased pursuant
to a contract, then anyone who is a
party to that contract would have to
obey the contract terms or be liable

for damages. In addition, under
some circumstances, the defaulting

party could be ordered by a court to

carry out the terms of the contract.

Obviously, anyone not a party to the
contract would not have to honor the
contract terms. Finally, if the soft-

ware is protected as a trade secret,

then anyone improperly obtaining
the software could be liable to civil

penalties and possibly even criminal

penalties (if that person has stolen

the software).

Most software being distributed

in today's marketplace is protected at

least by copyrights. More expensive
software is also protected by trade

secrets through a license agreement
(i.e. a contract). Very little software
is being patented.

Although most, if not all, soft-

ware is being copyrighted, most law
suits today for alleged misappropria-
tion of software are not brought for

copyright infringement, even when
the software carries a copyright
notice. A case in point involves the
widely used, widely known Electric

Pencil word processing system, de-
veloped by Michael Shrayer Soft-

ware, Inc.

According to a news release and
conversations with Mr. Shrayer and
his attorneys, the Shrayer company
filed suit in a California state court

against Vector Graphics Inc. for

misappropriation of the Electric Pen-
cil software. If copyright infringe-

ment had been alleged, the lawsuit

would have to be brought in Federal
Court. Shrayer charged Vector
Graphics with a breach of contract,

fraud and deceit and asked for over a
million dollars in damages.

According to its attorneys, Vector
Graphics, Inc. responded to the
lawsuit with a denial of the allega-

tions and of any liability. Vector

Graphics also responded with a
combined thirty million dollar cross-
complaint alleging that the press
release had defamed Vector Graphics
and that Shrayer had interfered with
Vector Graphics' business relation-

ships. It is easy to see that law suits

involving software are expensive and
can involve substantial economic
exposures.

The Shrayer-Vector Graphics
controversy is also interesting be-

cause of the business dealings used
to promote the Shrayer software.

According to Shrayer, Electric

Pencil I was originally licensed to

Vector Graphics for incorporation
into its Memorite I system. Vector
Graphics had to pay a royalty for

each system sold. Then, after oper-
ating this way for a period of time,

Vector Graphics obtained five copies
of Electric Pencil II on diskettes

under a trade secret license agree-
ment by which the diskettes could be
sublicensed but the software could
not be sold or modified, the copy-
right notice had to be displayed, and
credit had to be given to the Shrayer
company. The law suit charges that

Vector Graphics not only violated the
terms of this agreement, but also

began selling a slightly modified
version of the Electric Pencil II as
their own Memorite II system without
any accounting being given to the
Shrayer company. The judge appar-
ently thought that Shrayer would
have a likelihood of success at trial

because he agreed to issue a
preliminary injunction, if certain

conditions were met, preventing any
further distribution of a Vector
Graphics word processor that used
any part of the Shrayer program.
Naturally, Vector Graphics disagrees
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and has stated that any similarities in

the two programs is because of the
similar features present in all word
processors.

Whether the attempt by the
Shrayer Company to protect its

software is meritorious or not is up
to the courts to decide. The fact that

Shrayer has made its attempt based
on a contractual theory, as opposed
to a copyright theory, is indicative of

the belief by many that the protection

afforded by copyrights is not that

strong or definite. When asked why
this suit was not brought in Federal

Court on a copyright theory, the

attorney for the Shrayer Company
made the interesting comment that it

was the general feeling among the

attorneys in his area that the exis-

tence of copyright protection for

software was too uncertain and that

his client was not interested in

settling the law or making new law.

Thus, when push comes to shove,
those most affected still go with their

best case and, for today at least, that

case is not copyrights.
Furthermore, the attempt by

Shrayer to protect what it considers

to be its software reflects a growing
mood in the personal computing
field to take steps to stop what some
call piracy and others call rip offs.

Bill Gates began this campaign eons
ago (i.e. at least three years ago)

when he started complaining about
hobbyists copying his 8K BASIC
software. The campaign is about to

be picked up by a new trade

association called the Association of

Software Producers & Publishers.

They had their organizational meet-
ing at the Personal Computing show
in Philadelphia in October. (Inquiries

should be directed to Jules Gilder,

P.O. Box 153, Rochelle Park, NJ
07662.)CREATIVE COMPUTING mag-
azine has also conducted a campaign
to stop what it thinks is improper use
of its software.

Unfortunately, there is much
confusion among software distribu-

tors and software users as to what
can and cannot be protected. This is

reflected in the following portions of

a letter by Norman Whaland of New
York City.

I like the discussions of software
copyright, especially Harold No-
vick's article. I have to disagree
with one point in your (i.e.

Creative Computing's) policy on
software enhancements. A copy-
right doesn't cober "any idea,

procedure, process, system,
method of operation, concept,
principle, or discovery." (section
102b.) On the other hand, "deriv-

ative works" are covered, (section
106.) The question is, where do
they draw the line?

"Procedure?" I hadn't noticed that

before. What does that do to the
principle that paraphrase is in-

fringement? It seems to me that a
paraphrase of a program has
nothing in common with the
original except a procedure. Per-
haps Mr. Novick can clear up this

point.

Mr Whaland's questions will be
discussed in detail in next month's
Forum. The answers lie in an esoteric

differentiation between the writing

(copyrightable) and the underlying
concept or idea (patentable perhaps,
protectable by trade secrets, but not
copyrightable.) Where the expression
of an idea leaves off and idea itself

begins is not always easy to deter-
mine in practice. But stay tuned until

next month when an attempt will be
made.
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PET Word Processor
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PET
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This program permits composing and printing letters,

flyers, advertisements, manuscripts, etc., using the
COMMODORE PET and a printer.

Printing directives include line length, line spacing,
left margin, centering and skip. Edit commands allow
you to insert lines, delete lines, move lines and
paragraphs, change strings, save files onto and load
files from cassette (can be modified for disk), move up,
move down, print and type.
Added features for the 16/32K version include string

search for editing, keyboard entry during printing for

letter salutations, justification, multiple printing and
more.
A thirty page instruction manual is included.
The CmC Word Processor Program for the 8K PET is

$29.50. The 16/32K version is $39.50.

Order direct or contact your local computer store.

VISA AND M/C ACCEPTED — SEND ACCOUNT NUMBER. EXPIRATION DATE AND SIGN ORDER.
ADD S1 PER ORDER FOR SHIPPING & HANDLING — FOREIGN ORDERS AOD 10% FOR AIR POSTAGE

CONNECTICUT microCOMPUTER , Inc.
150 POCONO ROAD

BROOKFIELD, CONNECTICUT 06804
TEL: (203) 775 9659 TWX: 710-456-0052

PET Printer Adapter

i

i

i

i

«

i

i

«

i

i

»

i

x The CmC ADA 1 200 drives an RS-232 printer from the
I
PET IEEE-488 bus. Now, the PET owner can obtain

lj
hard copy listings and can type letters, manuscripts,
mailing labels, tables of data, pictures, invoices,
graphs, checks, needlepoint patterns, etc., using
RS-232 standard printer or terminal.
A cassette tape is included with software for plots,

formatting tables and screen dumps. The ADA1200
sells for $169.00 and includes case, power supply and
cable.
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Order direct or contact your local computer store.

VISA AND M/C ACCEPTED — SEND ACCOUNT NUMBER. EXPIRATION DATE AND SIGN ORDER.
ADD S3 PER ORDER FOR SHIPPING A HANDLING — FOREIGN ORDERS ADD 10% FOR AIR POSTAGE

CONNECTICUT microCOMPUTER , Inc.
150 POCONO ROAD

BROOKFIELD, CONNECTICUT 06804
. TEL: (203) 775-9659 TWX: 710-456-0052
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THS-SO
Strings
Stephen B. Gray

For the lucky thirteenth column,
we have a look at a comment on an
earlier graphics piece, the Soundware
noise-and-music maker, a short pro-

gram that creates some very weird
patterns and another that allows keys
to repeat, two software catalogs, a
farewell to the Tandy 10 and a compu-
terized hint to Neiman-Marcus.

My series on computer graphics
will continue after a short break of an
issue or two, probably with a look at the

problems of trying to make straight

lines and circles in raster-scan graph-
ics, and at some advanced graphics -

character graphics.

Missing Column, Missing Row

A letterfrom Hughes J. Glantzberg
of Manassas, VA, commenting on the

first graphics article in this column
(Aug. 1979, p. 126), points out:

"Graphics is something most
people know exists on the TRS-80, but

few really know how to make effective

use of what is available. The first

program listed in the new series of

articles, for example,
10CLS
20X=RND(127)
30 Y=RND(47)
40 SET(X.Y)
50 GOTO 20

purportedly will 'gradually fill the
screen until the entire graphics display
is painted white.' This is true except for

the column where X=0 and the row
where Y=0. The graphics display area
of the screen runs from X=0 to 1 27 and
from Y=0 to 47. The correct program
should have been:

10CLS
20X=RND(128)-1
30 Y=RND(48)-1
40 SET(X.Y)
50 GOTO 20

"Appropriate changes should be
made to the subsequent programs as
well. When attempting to set or reset a

pixel, caution should be taken so as not
to exceed the bounds of the screen, in

which case an FC error will occur."
He's right, of course. I'd gotten so

used to using 127 and 47, because with

128 and 48, RESETS of X-1 and/or Y-1

cause FC errors, as he points out, that

it was just more convenient to forget

about that extra column and extra row.

So, when using the full graphics
display area, as in that second pro-

gram, be sure not to use, for example
45 RESET(X-1,Y-1)

because within seconds you'll get FC
ERROR IN 45. And if you try to use

45 RESET(X+1,Y+1)
you'll get the same message, very
soon. So if you would like to create a
never-ending pattern by using both
types of resets, you'll have to make do
with a little less than the full graphics
display area, as with:

10CLS
20X=RND(126)
30 Y=RND(46)
40 SET(X,Y)
43 RESET(X-1,Y-1)
46 RESET (X+1.Y+1)
50 GOTO 20

which uses all but the two outside rows
and the two outside columns.

Soundware

Want to add sound effects and
music to your Level-ll TRS-80 pro-
grams? Then check out Soundware,
from CAP Electronics (1884 Shulman
Ave., San Jose, CA 95124). As the CAP
ad says, "Games and programs come
to life with laser sounds, bird calls,

bounces, clicks, sirens, music notes,

tunes and whatever else your imagina-
tion dreams up."

For $29.95 you get the Soundware
speaker/amplifier unit and the Sound-
ware Software cassette tape. If you
prefer to run the sound into your stereo

or some other speaker/amplifier com-
bi nation, you can get the tape alone for

$14.95.

Soundware speaker/amplifier and cassette, avail-

able for the TRS-80, PET and Compucolor
computers. Shown here is the 8K PET version.

The "Introduction to Soundware"
tape is a marvelous three-part com-
bination of a demonstration of a variety

of sounds, a program that lets you
experiment with making sounds and,

then, for using with your BASIC pro-

grams, the machine-language sound
program itself.

First you put a couple of penlite

batteries in Soundware. Unplug the

AUX connector from the cassette

recorder, and plug it into the Sound-
ware jack, which is at the end of a two-
foot cord. Then turn on Soundware,
and turn up the volume a little.

Load the first program, Sound
Demo, if you have 16K, which is re-

quired because 12 demo sounds, a

menu and an opening display are

included (the other two programs
require only 4K).
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HARDWARE FOR TRS-80
DPertec Disk Drives FD 200 $375.00 ea.

These are 40-track Drives that are completely compatible

with the TRS-80^nd Radio Shack Drives. 3.0 DOS included.

Will allow Turning Diskette over and Write on other side.

D 4-Drive Cable for Pertec Drives $35.00

DDECwriter III, 132 Character $2500.00

110 to 9600 band EIA tractor feed keyboard printer. This

is truly the nicest printer available. (30 day delivery)

701 Centronics TRACTOR FEED
Bidirectional Printer $1500.00

2V? times as fast as the Radio Shack 779 Printer, has full

size 132 Char. Carriage Bell tone. Complete with Cable

plug in and use. Shipped Freight COD.

200 ns 16K Dynamic Memory Clips for Keyboard or Expan-

sion Interface, Lifetime Guarantee, complete $110.00

Lifetime Guarantee. Complete with Instructions and Jumper

Blocks.

10 Key Numerical Keypad Kit $79.95

TRS-80® Level II - 16k $750.00

Expansion Interface $275.00

RS-232 C Interface $ 89.00

®

ORDER NOW AND SAVE
Just list the items you want

and mail this convenient coupon.

„ Fv BOUNCE • ^RiTE • LOC T . cHM* rW E SVS.

SOFTWARE BY ACS
Monitor No. 3 ~ $29.95

Complete Machine Language Monitor for TRS-80 features:

Find, EDIT, Relocate, Symbolic Dump to Tape, etc.

Monitor No. 4 $49.95

All of the commands that reside in Monitor No. 3, plus:

RS-232 I/O, Disk Program I/O, Symbolic Oump to Disk for

Loading into Disk Editor/ASM., Track & Sec I/O for

modification.

PCLEND $15.95

Will Patch ASCII files of Basic Programs or text or DATA
FILES so that they may be loaded into the Disk Version of

the Electric Pencil for Editing purposes comes on Cassette

that will automatically create a Oisk file of PCLEND.

MAKE TAPE AND MAKE DISK
for Cassette Dealers $69.95

These are two programs that will allow you to take any type

of Program from Disk and store it on tape for mailing

purposes. When the user receives the program in the mail

on cassette, it is loaded into the computer which will

automatically make a Disk file of the program.

CP/M & C BASIC for the TRS-80®
CP/M Includes: MOVCPM, STAT, PIP, Dump, DDT, ASM
(8080), ED, plus 6 user manuals.

CP/M $150.00

C Basic 2 Includes: XREF2, CBAS2, and manuals.

C BASIC 2 $99.95

G2 LEVEL III BASIC for TRS-80®. Special $39.95

TELCOM - Telecommunications for the TRS-80®. .... $29.95

Telecommunications for the TRS-80®allows one TRS-80®
to communicate with another through the RS 232 C over

the phone line.

Orders received by 6:00 p.m. shipped
next day on Master Charge, Visa,
Certified Check or Money Order.
Personal Checks require 14 days to
clear. No C.O.D. Collect calls not

accepted. All Hardware warranted for 90 days
except Radio Shack equipment which is warrant-

ed through Radio Shack. Software guaranteed
for replacement only. Prices subject to change
without notice.

Automated
Computer

Software service
(615) 244-2798

Division of

Iiup In liJurld inc

625 Main Street • Nashville, TN 37206

Send Check or Money Order payable to —

SOFTWARE • P.O. Box 60097 • Nashville, TN 37206

Check

Money Order

MasterCharge

Visa

Card No.

Quan. Description Unit Price Total

HAND
TENN

LING CHARGE $1.50
. RES. ADD 6% SALES TAX TOTAL Exp. Date

Name

Address

City _ State Zip.
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TRS-80, con't.

Some of the sounds are quite
realistic, such as Saucer (flies up, up
and away), Little Laser, Big Laser,
Pong (the bounce sounds you need for

many games) and Machine Talk
(sounds like a robot talking). Bach
Talk, although programmed at too fast

a tempo, does know what kind of music
can be made with TRS-80 output. Not
very realistic, because of the lack of

overtones that mean a great deal in

some sounds, are Little Birds, Big
Birds, Chipmunk and several others.

But the dozen do give a fine idea of the
range of sounds possible with the
Soundware system. You can, inciden-
tally, add overtones to the sounds by
changing the duty cycle, with pro-
gramming.

The second program, Sound
Composer, gives you three examples
of sounds you can listen to, and easily

change as much or as little as you wish.

You can branch out from there to

create entirely new sounds.
First you're shown the five param-

eters and the range for each. Pitch has
a range of 1 to 999, with middle C at

140, so you have a full range of about
ten octaves, although the usable range
is more like five octaves, from 560 for

low C to 16, five octaves higher. (The
higher the number, the lower the

pitch). The instruction booklet gives a
"table of pitch values for musical
notes." These pitch values provide
tones that are very close to the notes
on a piano, so Soundware Software is

actually in tune with the outside
musical world.

The second parameter is duration.
With just two parameters, pitch and
duration, you can make music. But for

sound effects, you need three more
parameters: number of steps, step-size

1 and step-size 2. After the first note,

specified by pitch and duration, you
can play a second note, higher or lower
than the first by a step size, and then a
third note, specified by step-size 2. The
number-of-steps parameter deter-
mines how many times the two step
sizes will be repeated, over and over.

The first example in Sound Com-
poser is a steady tone, specified by

100,500,0,0,0
which plays a note somewhere be-
tween F and F-sharp, for about a
second. Change that to

100,500,4,10,5.

and you get the same initial tone,

followed by four more notes, first a big

step down, then a little step down,
another big step down and one more
little step further down. Steps 1 to 127
create lower tones. To get rising notes,

use step sizes between 128 and 255.

The rising-note equivalent of this

previous sound is

100,500,4,245,250
which sounds like the first five notes of

a harmonic scale.

The flying-saucer sound is created

by
250,25,249,5,248

which translates to starting with a short

D note, followed by 249 steps of

moving down 5 and up 7 (255 minus
248 equals 7), which creates a rising,

warbling tone - up, up and away . . .

Running the third program, called

the "TRS-80 sound machine-language
program," loads this "MLP" into your
TRS-80. You use it as a subroutine and
call it up with USR(0) within your
BASIC programs.

The actual programming is only a

little more complicated than what you
do in the Sound Composer demo pro-

gram. You pass numbers to the MLP
with POKE statements, and use PEEK
statements for control, in addition to

using the five parameters. (In MLP, a

couple more parameters are available,

for programming some really fancy

complex sounds.)
More could be said, but for $29.95

you can try it yourself. The speaker/
amplifier is actually a transistor radio,

without a tuner or dial. You could do
without it, by using your stereo
instead, but Soundware is a con-
venient, ready-to-run little box much
easier to use than your hi-fi. It can
easily sit on the top-right edge of your
TRS-80 keyboard, and lean back
against the video-display case.

There's an earphone jack on one
side of Soundware, very handy when
children are using the sound-maker.

By the time you read this, the three

Soundware Software programs on the

cassette tapes will have been changed
slightly so as to be compatible with

Level-M DOS, at no change in price.

You'll be able to upload the three pro-

grams to disk, as well as use them
without disk.

There are several hardware music
generators for the TRS-80, costing

from $75 to $90 or so. One manufac-
turer tells me he's back-ordered. But
another has gotten so few orders from
his ads that he may never produce
more than his two prototypes; he
claims the software music-makers,
such as Soundware and Radio Shack's
Micromusic tape (to be reviewed here

soon) are just too much competition
for his programmable tone generator.

One of the hardware-music-gen-
erator manufacturers said the advan-
tage of his machine is that it produces
highly accurate tones, and the soft-

ware systems don't. However, the pro-

grammer of the Soundware Software
told me that Soundware is more
accurate in pitch than hardware
generators because the tones are

timed off the TRS-80 crystal, and the

resolution is 16-bit. The bottom octave
is within 0.01 percent of exact pitch, he
says, and the top octave is only slightly

off, a little over two percent (enough to

be heard).

Short Programs 4 & 5

The "Radio Shack Microcomputer
Newsletter" is sent to everybody who
owns a TRS-80, and contains informa-
tion on new TRS-80 hardware and
software, items on sale, programming
tips and other helpful material.

If you have a TRS-80 but aren't

getting the newsletter, you can pick up
a copy at most Radio Shack stores, and
fill in the form (there was one in the

June 1979 issue) to get on the mailing

list. If you can't find a newsletter, you
can write to Computer Merchandising,
Radio Shack, 700 One Tandy Center,

Fort Worth, Texas 76102. But you have
to own a TRS-80 to get on the mailing
list.

Speaking of graphics, that June 1979
issue has a Pattern Fun program that

creates the weirdest TRS-80 patterns

you've ever seen.

10 REM 1. RUN THE PROGRAM
20 REM 2. PRESS ANY COM-
BINATION OF KEYS

30 REM 3. THIS WILL START A
PATTERN

40 REM 4. PRESS ANY OTHER
KEYS TO CHANGE THE
PATTERN

50 POKE 16396, 23:CLS
60 FOR N = 14336 TO 15360
70 PRINT (CHR$ (PEEK (N)));"";

80 NEXT N: GOTO 30
A very few keys will create patterns

just by pressing that one key, such as 6,

F, V, N and the period, all of which
print, at different speeds, eight rows of

@@@@@ at the top of the screen,

wipe them out, and start over again.

The combinations of two or more keys
are what create patterns you might
have a tough time figuring out as to

why they appear.
For instance, 68 causes an alter-

nating @ and A, 16 of each, and QW
causes alternating graphics blocks
and blanks in a pattern that looks
something like a fully perforated IBM
card.

Another oddball is WTF (a skyful

of blocks and @@) and so is WTK
(fast-working moth). An "inchworm"
pattern is created by 3- while 3. is

similar but leaves a long trail; 3M leaves

a shorter trail.
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Pre-Holiday Special

zjDual DiskDrives! .QuadDisk Drives!r IN ONE CASE!
One switch, one cord. • Over 4Q0K* in one (QUAD) Cabinet.

• Dual Drives $698.00 Includes Cable & TRS D.O.S.

•Quad Drives $1359.00 Includes Cable & TRS D.O.S.
v~- would pay $1,000.00 or 2,000.00 at Radio Shacks Prices

90 Day EXCHANGE GUARANTEE
DEALER INQUIRIES INVITED *A11 drives will access40 tracks when used

Send for ourNEW FALL/WINTER CATA- with

LOG. Ask about our LOW PRICES on 77 NEWDOS or NEWDOS+ (EXTRA)

Track Drives LEVgL ,y PRODUCTS, INC.
1-800-521-3305 11 am-7pm Tues.-Sat.

32238 Schoolcraft, Suite F4~ Livonia, Michigan 481 54
~

(313) 525-6200

CIRCLE 158 ON READER SERVICE CARD
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TRS-80* PEOPLE'S PASCAL
PROGRAM DEVELOPMENT SYSTEM

"Tiny" Pascal, runs on any 16K Level II system, includes the

programming structuring capabilities of full Pascal, but not data

structuring.

Compiled People's Pascal programs run about five-times faster than

Level II Basic — graphics run eight-times faster. Tape 3 compiler

written in Basic; tape 6 in machine language (FASTER).

People's Pascal Tape 3 $1 5.00
People's Pascal Tape 6 $23.00
Tape 1 Level II, 34 business, educational programs $7.50

(Level I version, 24 programs—separate tape)

Tape 2 Level II, 77 programs from Osborne book, "Some
Common Basic Programs." $7.50
Tape 4 Level I, business and educational $7.50
Tape 5 Level II, business and educational $7.50

Add 50c each tape for postage and handling.

California residents add 6% tax. Dealer inquiries invited.

COMPUTER INFORMATION EXCHANGE
Box 158

San Luis Rey, CA 92063

CIRCLE 129 ON READER SERVICE CARD
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TRS-80 MODEL II FORMAT NOW AVAILABLE

DIGITAL RESEARCH
Soltwara /

Mfc/ttMl
Manual/ Alon«

CP/ir FLOPPY DISKETTE OPERATING SYS-
® TEM — Packages supplied on diskette complete with

8080 assembler, text-editor, 8080 debugger and various
utilities plus full documentation. CP/M available con-
figured for most popular computer/disk systems includ-
ing: North Star Single, Double or Quad density, Altair 8"

disks, Helios II, Exidy Sorcerer, Vector MZ, Heath H17t
orH89f, TRS-80t, iCOM 3712 and iCOM Micro Disk
plus many other configurations available off the shelf

$145 $25
CP/M version 2 (not all formats available immediately)

$170 $25
MAC— 8080 Macro Assembler. Full Intel macro defini-

tions. Pseudo Ops include RPC, IRP, REPT, TITLE,
PAGE, and MACLIB. Z-80 library included. Produces
Intel absolute hex output plus symbols file for use by SID
(see below) $100 $15

D SID — 8080 symbolic debugger. Full trace, pass count
and break-point program testing system with back-trace
and histogram utilities. When used with MAC, provides
full symbolic display of memory labels and equated val-

ues
, $85 $1 5

LJ TEX — Text formatter to create paginated, page-num-
bered and justified copy from source text files, directable
to disk or printer $85 $1

S

d DESPOOL — Program to permit simultaneous printing

of data from disk while user executes another program
from the console $50 $5

MICROSOFT
D BASlC-60 — Disk Extended BASIC, ANSI compatible

© with long variable names, WHILE/WEND, chaimna vari-

(g) able length file records $300 $25

D BASIC COMPILER'— Language compatible with

© BASIC-80 and 3-10 times faster execution. Produces
® standard Microsoft relocatable binary output. Includes

Macro-80. Also linkable to FORTRAN-80 or COBOL-80
code modules $350 $25

FORTRAN-80 — ANSI '66 (except for COMPLEX)
© plus many extensions. Includes relocatable object com-
(B) plier, linking loader, library with manager. Also includes

MACRO-80 (see below) $400 $25

D COBOL-80 — ANSI 74 Relocatable object output.

© Format same as FORTRAN-80 and MACRO-80 mod-
® ules. Complete ISAM, interactive ACCEPT/DISPLAY,

COPY, EXTEND $625 $25

D MACRO-80 — 8080/Z80 Macro Assembler. Intel and
© Zilog mnemonics supported. Relocatable linkable output.

(g) Loader, Library Manager and Cross Reference List

utilities included $149 $1

5

D EDfT-80 — Very fast random access text editor for text

© with or without line numbers. Global and intra-line com-
mands supported. File compare utility included $89/815

MICRO FOCUS
D STANDARD CIS COBOL - ANSI 74 COBOL
© standard compiler fully validated by U.S. Navy tests to

ANSI level 1 . Supports many features to level 2 including

dynamic loading of COBOL modules and a full ISAM file

facility Also, program segmentation, interactive debug
and powerful interactive extensions to support protected
and unprotected CRT screen formatting from COBOL
programs used with any dumb terminal 8850/880

Q FORMS 2 — CRT screen editor. Automatically creates
© a query and update program of indexed files using CRT

protected and unprotected screen formats. Output is

COBOL data descnptions for copying into CIS COBOL
programs. No programming experience needed. Output
program directly compiled by CIS COBOL (standard).

82QO/820

EIDOS SYSTEMS
D KISS — Keyed Index Sequential Search. Offers com-
© plete Multi-Keyed Index Sequential and Direct Access file

management. Includes built-in utility functions for 16 or

32 bit arithmetic, string/integer conversion and string

compare. Delivered as a relocatable linkable module in

Microsoft format for use with FORTRAN-80 or COBOL-
80. etc 8835/823

D KBASIC — Microsoft Disk Extended BASIC with all

© KISS facilities, integrated by implementation of nine
additional commands in language. Package includes
KISS REL as described above, and a sample mail list

program 8895/848

<#$$&*!
MICROPRO
SUPER-SORT I— Sort, merge, extract utility as abso-

© lute executable program or linkable module in Microsoft
format. Sorts fixed or variable records with data in binary,
BCD, Packed Decimal, EBCDIC, ASCII, floating, fixed
point, exponential, field justified, etc. etc. Even variable
number of fields per record! 8225/825

D SUPER-SORT II — Above available as absolute pro-

© gram only 8175/825

SUPER-SORT III — As II without SELECT/EXCLUDE
© 8125/828

Software /

with /Manual
Manual/ Alone

LJ WORD-STAR — Menu driven visual word processing
© system for use with standard terminals. Text formatting

performed on screen. Facilities for text paginate, page
number, justify, center and underscore. User can print

one document while simultaneously editing a second.
Edit facilities include global search and replace, read/

write to other text files, block move, etc. Requires CRT
terminal with addressable cursor positioning 8445/828

D WORD-MASTER Text Editor — In one mode has
© superset of CP/M's ED commands including global

searching and replacing, forward and backwards in Tile. In

video mode, provides full screen editor for users with

serial addressable-cursor terminal 8125/825

SOFTWARE SYSTEMS
CBASIC-2 Disk Extended BASIC — Non-interactive

(§> BASIC with pseudo-code compiler and runtime interpre-

ter. Supports full file control, chaining, integer and ex-

tended precision variables, etc 8109/815

STRUCTURED SYSTEMS GROUP
D GENERAL LEDGER — Interactive and flexible sys-

tem providing proof and report outputs. Customization of

COA created interactively. Multiple branch accounting
centers. Extensive checking performed at data entry for

Eroof, COA correctness, etc. Journal entries may be
atched prior to posting. Closing procedure automatically

backs up input files. All reports can be tailored as neces-
sary. Requires CBASIC 8899/825

ACCOUNTS RECEIVABLE - Open item system
with output for internal aged reports and customer-ori-
ented statement and billing purposes. On-Line Enquiry
permits information for Customer Service and Credit de-
partments. Interface to General Ledger provided if both
systems used. Requires CBASIC 8899/828

D ACCOUNTS PAYABLE - Provides aged state
ments of accounts by vendor with check writing for

selected invoices. Can be used alone or with General
Ledger and/or with NAD. Requires CBASIC 8899/825

LETTERIGHT — Program to create, edit and type let-

ters or other documents. Has facilities to enter, display,

delete and move text, with good video screen presenta-
tion. Designed to integrate with NAD for form letter mail-

ings Requires CBASIC 8179/825

O NAD Name and Address selection system— interactive

mail list creation and maintenance program with output
as full reports with reference data or restricted informa-
tion for mail labels. Transfer system for extraction and
transfer of selected records to create new files. Requires
CBASIC 878/820

G QSORT — Fast sort/merge program for files with fixed

record length, variable field length information. Up to five

ascending or descending keys. Full back-up of input files

created 888/829

GRAHAM-DORIAN SOFTWARE
SYSTEMS

O PAYROLL SYSTEM — Maintains employee master
© file. Computes payroll withholding for FICA, Federal and
(g) State taxes. Prints payroll register, checks, quarterly re-

ports and W-2 forms. Can generate ad hoc reports and
employee form letters with mail labels. Requires
CBASIC. Supplied in source code 8890/838

D APARTMENT MANAGEMENT SYSTEM - Fi

© nancial management system for receipts and security

<§) deposits of apartment projects. Captures data on vacan-
cies, revenues, etc. for annual trend analysis. Daily report

shows late rents, vacancy notices, vacancies, income
lost through vacancies, etc. Requires CBASIC. Supplied
in source code 8880/838

INVENTORY SYSTEM - Captures stock levels,

© costs, sources, sales, ages, turnover, markup, etc.

(g> Transaction information may be entered for reporting by
salesman, type of sale, date of sale, etc. Reports avail-

able both for accounting and decision making. Requires
CBASIC. Supplied in source code 8880/838

D CASH REGISTER — Maintains files on daily sales.

© Files data by sales person and item. Tracks sales, over-

(g) rings, refunds, payouts and total net deposits. Requires
CBASIC. Supplied in source code 8690/835

D tiny C — Interactive interpretive system for teaching
structured programming techniques. Manual includes full

source listings 878/840

D BDS C COMPILER — Supports most major features

® of language, including Structures, Arrays, Pointers,
recursive function evaluation, linkable with library to 8080
binary output. Lacks data initialization, long & float type
and static & register class specifiers. Documentation in-

cludes "C" Programming Language book by Kemighan &
Ritchie 8110/815

D WHITESMITHS' C COMPILER - The ultimate in

© systems software tools. Produces faster code than Pas-
cal with more extensive facilities. Conforms to the full

UNIX*** Version 7 C language, described by Kernighan
and Ritchie, and makes available over 75 functions for

performing I/O, string manipulation and storage alloca-
tion. Compiler output in A-Natural source. Supplied with
A-Natural (see below) requires 60K CP/M . 8830/830

Q A-NATURAL— Narrative assembler with linking load-

© er, librarian, extensive 8080 subroutine library in A-
Natural relocatable format and translators from A-Natural
source to Microsoft MACRO-80 source and from A-
Natural rel to source 8330/81

8

Software

wfth / Manual
Manual/ Alona

POLYVUE/80 — Full screen editor for any CRT with

® XY cursor positioning. Indudasftvertical and horizontal

scrolling, interactive S0"«dkln\l\eplace, automatic text

wrap around foi^4j^^o\jllin**), operations for manipu-
lating blocks of t»>t\E>a)> comprehensive 70 page manual.

8.T.". 8135/815

O POLYTEXT/80 — Text formatter for word processing
<g) applications. Justifies and DasisAes source text files. Will

generate form letter^*ytQkfcl>rD fields and conditional

processing SuMDJHBaW aSHey** Wheel printers includes
variable pitch w«8***ftion and motion optimization

.» 885/815

Q ALGOL-60 — Powerful block-structured language
<g) compiler featuring economical run time dynamic alloca-

tion of memory. Very compact (24K total RAM) system
implementing almost all Algol 60 report features plus
many powerful extensions including string handling direct

disk address I/O etc. Requires Z80 CPU 8199/820

Z80 DEVELOPMENT PACKAGE - Connsts of

® (1 ) disk file line editor, with global inter and intra-line facili-

ties; (2) Z80 relocating assembler, Zilog/Mostek mne-
monics, conditional assembly and cross reference table

capabilities; (3) linking loader producing absolute Intel

hex disk file $857820
LJ ZDT — Z80 Debugger to trace, break and examine reg-

(g) isters with standard Zilog/Mostek mnemonic disassem-
bly displays. $35 when ordered with Z80 Development
Package 850/810

D DISTEL — Disk based disassembler to Intel 8080 or
TDL'Xitan Z80 source code, listing and cross reference
files. Intel or TDL/Xitan pseudo ops optional. Runs on
8080 885/810

DHSJLOG — As DISTEL to Zilog Mostek mnemonic
<g> files. Runs on Z80 only 885/810

TEXTWRITER III — Text formatter to justify and pagi-

® nate letters and other documents. Special features in-

clude insertion of text during execution from other disk

files or console, permitting recipe documents to be
created from linked fragments on other files. Has facilities

for sorted index, table of contents and footnote insertions
Ideal for contracts, manuals, etc 8125/220

LJ POSTMASTER — A comprehensive package for mail

® list maintenance. Features include keyed record extrac-
tion and label production. A form letter program is in-

cluded which provides neat letters on single sheet or con-
tinuous forms. Requires CBASIC 8150/825

LJ WHATSIT?**** Interactive data-base system using
associative tags to retrieve information by subject. Hash-
ing and random access used for fast response. Requires
CBASIC 8125/825

D XYBASIC Interactive Process Control BASIC — Full

disk BASIC features plus unique commands to handle
bytes, rotate and shift, and to test and set bits. Available
in Integer, Extended and ROMable versions.
Integer Disk or Integer ROMable 8295/825
Extended Disk or Extended ROMable 8385/825

D SMAL/80 Structured Macro Assembled Language —
Package of powerful general purpose text macro proc-
essor and SMAL structured language compiler. SMAL is

an assembler language with IF-THEN-ELSE, LOOP-
REPEAT-WHILE, DO-END, BEGIN-END constructs

875/818

D SELECTOR III-C2 — Data Base Processor to create
® and maintain multi Key data bases Prints formatted,

sorted reports with numerical summaries or mailing
labels. Comes with sample applications including Sales
Activity, Inventory, Payables, Receivables, Check Regis-
ter, and Client/Patient Appointments, etc. Requires
CBASIC Version 2. Supplied in source code. 8345/820

LJ CPM/374X — Has full range of functions to create or
re-name an IBM 3741 volume, display directory infor-

mation and edit the data set contents Provides full file

transfer facilities between 3741 volume data sets and
CP/M files 8195/810

BASIC UTILITY DISK — Consists of: (1) CRUNCH-® 14 - Compacting utility to reduce the size and increase
the speed of programs in Microsoft Basic and TRS-80
Basic. (2) DPFUN - Double precision subroutines for

computing nineteen transcendental functions including
square root, natural log, log base 10, sin, arc sin, hyper-
bolic sin, hyperbolic arc sin, etc. Furnished in source on
diskette and documentation 880/838

THE STRING BIT — Fortran character string han-
® dling. Routines to find, fill, pack, move, separate, con-

catenate and compare character strings. This package
completely eliminates the problems associated with
character string handling in FORTRAN. Supplied with
source 848/815

§BSTAM — Utility to link one computer to another also
equipped with BSTAM. Allows file transfers at full data
speed (no conversion to hyttyith CRC block control

check for very reliah|^«rlkllltejtion and automatic re-

try. We use itUJt%woaj| milt* wildcard expansions to
send '.ASM, eESlA$*baud with wire, 300 baud with

phone connectidn. Both ends need one. Standard and M
versions can talk to one another 81 80/88

O Flippy Di8k Kit— Template and instructions to modify
single sided 5V4" diskettes for use of second side in sin-

gled sided drives 81 2.80

*CP/M is a trademark of Digital Research
"Z80 is a trademark of Zilog. Inc

'"UNIX is a trademark of Bell Laboratories—WHATSIT'' is a trademark of Computer Headware

tCP/M for Heath. TRS-80 Model I and PolyMorphic 8813 are
modified and must use specially compiled versions ol system
and applications software

® Modified version available for use with CP/M as implemented
on Heath and TRS-80 Model I computors

©User license agreement for this product must be signed and
returned to Lifeboat Associates before shipment may be made

Shopping List No-7
Software for most popular 8080/Z80 computer disk systems including
NORTH STAR, iCOM, MICROPOLIS, DYNABYTE DB8I2, EXIDY
SORCERER, SD SYSTEMS, ALTAIR, VECTOR MZ, MECCA, 8" IBM,
HEATH H17& H89, HEUOS, IMSAI VDP42 & 44, REX,
INTERTEC, VISTA V80and V200, TRS-80 MODEL I and MODEL II, mm

OHIO SCIENTIFIC andIMS 5000 formats
™7/?e Software Supermarket is a trademark of Lifeboat Associates

Orders must specify disk
systems and formats
e g North Star single.

douDle or quad density
IBM single or 2D/256.
Altair. Helios II.

Micropohs Mod I or II

5'/4 " soft sector ( Micro
iCOM/SD Systems
Dynabyte). etc

Prices FOB New York
Shipping, handling and
COD charges extra

Manual cost applicable
against price of

subsequent software
purchase

The sale of each
propriety software
package conveys a
license for use on one
system only

Lifeboat Associates, 2248 Broadway, n.y., n.y. 10024

(21 2) 580-0082 Telex: 668585
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The up-arrow creates a whole
series of patterns with "hesitating"

portions; these have to be seen to be
believed, caused by QWt, Wt, WTt,
QWTt, to say nothing of Nt.

Large combinations of keys cause
even more peculiar patterns, such as

ERGJL (birthday cakes for children),

POTY (birthday cakes on a tablecloth),

WDJP (weaving pattern), WERHJK
(mythical beast), WERJKL (square

elephant).

Try SDGJL@ for a nice textile

pattern. If you can lift your J finger at

just the right times, you can create an
even nicer pattern.

All the keys can be used, including

BREAK, ENTER, CLEAR, SHIFT,
SPACE and the four arrow keys; in this

program, they no longer perform their

usual functions. For instance, try GJL
with BREAK, ENTER and CLEAR, to

get a double-width latticework.

Secret messages are revealed by
AFBKP with the CLEAR key down.
ASFBL@— also gives a message; raise

your F finger just for a moment, and the

message is changed to double-width
characters.

In the "just plain crazy" category is

XCVN,/ and XCGN,/ is even crazier.

WET79: creates a pattern of suburban
row-houses. XEVNO/ creates looney
"champagne bubbles," although
somewhat flat. Hold down SEGIL,
press H now and then, and you've got

quite a screenful.

Once you RUN this, you can't LIST
it unless you first press the reset button

at the left rear of the keyboard.

Since almost every combination of

keys, from two keys on up, creates a

different pattern, you could spend
weeks and maybe months trying to find

them all. Happy hunting!

Question: Does this program have
a practical use as a graphics subrou-
tine? Question two: Will Robert Elliott

Purser make a list of all the combina-
tions?

I couldn't find out who wrote this,

but Tahl Milburn, a systems program-
mer for Tandy Systems Design in Fort

Worth, explained how Pattern Fun
works.

Line 50 disables the BREAK key,

because some combination of keys
might just equal the BREAK code and
stop the program. The program will

work without this line.

Line 60 gets characters before

they go through the keyboard decod-
ing routine, before they get translated

into ASCII, by picking them up directly

from keyboard memory. Although
1024 characters are scanned by the
program, only the first 256 are used, so
you could speed up the program by
changing the line to read

60 FOR N = 14336 TO 14592
Line 70 picks up a character from

the keyboard memory and displays it.

The "" at the end of line 70 is not

necessary, nor is the outer pair of

parentheses.
In minimum form, the Pattern Fun

program could be pared down to:

10 FOR N = 14336 TO 14592
20 PRINT CHR$(PEEK(N));
30 NEXT: GOTO 10
This will fill the screen with a

pattern that remains as long as you
wish, after you've pressed two or more
keys; the original program fills eight

lines on the screen, then clears it and
starts over again; if you take your
fingers off the keys, the pattern dis-

appears in about four seconds. Also,

the longer program disappears from
the screen when you hit the ENTER
key after typing RUN.

V.

MERRY HOLIDAY!
The Total Mind of All TRS-80's That Be would like to take this

occasion to compute a prediction of a happy and prosperous new
year for you, subject to the following clarifications: One, that a

year is defined as 365.24219879 mean solar days, considered to

commence at some point fast approaching; and Two, that due
recognition is given the fact that TRS-8(Ts, as all other comput-
ers, celebrate the winter solstice (December 21 on the Gregorian
calender). Gifts are considered to be in good taste.

(this message brought to you as a cheap promotional stunt by CLOAD
Magazine, the only TRS-80 cassette magazine in actual existence.) 1

1 year subscription (12 C-30 cassettes)

(gift subscriptions accompanied with card)

Back issues (call or write for list)

Best of CLOAD (C-45 cassette with listings)

CLOAD T-shirts (S-M-L-XL, yellow or blue)

S36.002

$ 3.50 2

S10.00
2

$ 7.00 2

CLOAD
MAGAZINE, inc

BOX 1267
GOLETA, CA

93017

1 One cassette a month since March, 1978.

2 CA residents please add 6% to non-subscription orders.

(805) 964-2761
Mastercharge & Visa welcome

Please write for foreign rates.
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Tahl said he has a "keyboard trick"

to make keys repeat. He wrote it in one
line; here it is in six lines, to be a little

easier to figure out, and also to fit this

narrow column:
10 A$=INKEY$
20 FOR X=16438 TO 16444
30 POKE X.O
40 NEXT X
50 PRINT A$;

60 GOTO 10
Just hold down any key and it will

repeat forever.

The program picks up a character
in the A$. The FOR/NEXT involves an
8-byte buffer, the keyboard rollover

buffer, which stores the last character
depressed. If a key is held down, the
computer looks in memory, finds the
key is still down, and so doesn't repeat
it. If there is no match between the
rollover buffer and the key held down,
the character will be printed. This
program zeroes out the buffer to

prevent a match.
Tahl and I talked about young

software enthusiasts, and he said that

Radio Shack doesn't hire program-
mers under the age of 18.

Tahl has been working for Tandy
Systems Design for "a year and a
couple of months," and is described by
a higher-up as "one of our best
systems programmers." He applied for
the job on his 18th birthday, last year.

Before any of you hot-shot 18-

year-old software fanatics rush to
apply for a job with Radio Shack, you
should know that Tahl is just about the
only person in his department who
doesn't have an engineering or com-
puter-science degree. If you're really

into chess, the name Tahl may be
familiar . . .

Tandy Systems Design, inciden-
tally, designs the hardware and the
operating systems. The Radio Shack
Computer Applications group writes
all the machine-language programs,
BASIC programs, and the educational,
business and game programs.

Software Catalogs

The 48-page software catalog
described in the Nov. column (p. 00)
was the Summer catalog of the TRS-80
Software Exchange. Their Fall catalog
is 80 pages long!

Creative Computing's new catalog
may not be 80 pages long, but it may be

the most informative software catalog

you'll ever find and it has a more
imaginative cover than any other (it's

the same as the August 1979 magazine
cover).

In these 20 large pages (equivalent

to 40 pages of the Software Exchange-
size catalog), over400 programs on 75
tapes and disks are described in detail,

many with photographs of the pro-

grams on the screen so you'll know
what to expect.

Included are 14 TRS-80 Level-ll

cassettes containing over 55 pro-

grams, seven 32K disks with 42
programs and five Level-I cassettes

containing over 20 programs.
The other pages contain tapes and

disks for Apple II, Sorcerer, PET, Sol-

20 and OSI Challengercomputers, and
also CP/M 8-inch disks and a few
books.

Tandy 10 Computer Gone

The Tandy 10 computer (Aug.

1979, p. 120), based on the ADDS
System 70 and System 75, has been
replaced by the TRS-80 Model II (Aug.

1979, p. 30).

Clearance sales in Radio Shack
Computers Centers closed out over a
million dollars worth of these business

INFINITE BASIC
RELOCATABLE MODULES FOR THE TRS LEVEL II AND DOS SYSTEMS
LOAD ANY OR ALL MODULES. FOR $49.95 THE CORE PACKAGE INCLUDES:

00 MATRIX PACKAGE 00
Over 30 BASIC commands including:

oo Matrix Read, Inverse, Transpose, and Identity.
Simultaneous Equations!!!

oo Add, Subtract, or Multiply Scalars, Vectors, or Multi-
dimension arrays!!!

oo Dynamically Reshape, Expand, Delete Arrays, Change
arrays in mid-program.

oo Copy array elements, set arrays to scalar, zero arrays,
move arrays.

°© Tape array read and write including string arrays.

FOR $29.95 more get the oo BUSINESS PACKAGE oo
oo Eliminate round-off error!! Multiple precision packed

decimal arithmetic. 127-digit max. accuracy
oo Binary search or sorted arrays. Insert new elements in

sorted arrays!!!
oo Automatic page headings, footings, and pagination.

Includes forced end-of-page.
oo Automatic hash for record retrieval! ! And more for your

professional packages.

COMMAND PROCESSOR 'COMPROC for $19.95 (DOS only)

Extend DOS-AUTO command to perform multiple steps either at power-up or as a user command.
Execute a script consisting of a sequence of commands or data from a BASIC command file.

REMODEL + PROLOAD for $34.95 (Specify 16, 32, or 48K version)
REnumber any section of a program, MOve program segments, DEIete program lines.
Combine programs with renumber and merge. Load or save any portion of program from tape.

DISK SORT PROGRAM 'DOSORT' for $34.95 (Specify 32 or 48K, minimum 2 disk system)
SORT/MERGE multi-diskette sequential files. Multiple variables and keys.
Includes machine language in-memory sorts, comparators and string handling.

COPY SYSTEM TAPES with 'COPSYS' for $14.95 (NonDOS)

oo STRING PACKAGE oo
Over 40 BASIC commands including:

oo Left and right justify, truncate, rotate. Text justification.

String centering.
oo Delete or insert substring, Pack strings, Convert to upper

or lower case.
oo Translate characters, Reverse strings, Verify function,

Number of occurrences.
oo Masked string searches for simple or array variables.

Encrypt or decrypt strings.
oo Compress/uncompress character string arrays to 6 bits or

less per character.
oo AND the famous RACET machine language SORTS. Multi-

key multivariable and string. Sort 1000 elements in 9 sec !

!

FUTURE oo ADD-ON PACKAGES oo will include
oo STATISTICS oo INPUT/OUTPUT oeGRAPHICS oo

Attn: TRS Add-On OEM's: We can support your special
hardware add-ons with direct BASIC commands.
System Houses: We license System House usage of
oo INFINITE BASIC oo modules.

Check, VISA, M/C C.O.D.
Calif, residents add 6%

Telephone Orders Accepted
(714)637-5016

WHEN ORDERING PLEASE
ADVISE PUBLICATION SOURCE

[E- RACET computes -3
702 Palmdale, Orange CA 92665

CIRCLE 186 ON READER SERVICE CARD

160 CREATIVE COMPUTING



TRS-80
SAVE 10%, 15%
and more on computers, peripherals, soft-

ware, and other Radio Shack® products.

Offered Exclusively By

PAN AMERICAN ELECTRONICS, INC.

Radie/hacK
Authorized Sales Center

1117 CONWAY MISSION, TX 78572

EAST 212/283-0534
WEST 213/564-5463

NORTH CENTRAL 312/666-6098

SOUTH CENTRAL 512/581-2765
(main telephone number)

NO TAXES on out-of-state shipments.

FREE delivery available on minimum orders.

WARRANTIES honored bv Radio Shack®

.

CIRCLE 188 ON READER SERVICE CARD

EDUCATIONAL
SOFTWARE
TRS80 & Pet

Elementary

Math

Business

Accounting

Social Studies

Economics

Biology

Games

Write for catalog

Micro Learningware

Box 2134

N. Mankato, MN 56001

CIRCLE 215 ON READER SERVICE CARD
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computers. The minimum Tandy 10,

with 48K of user RAM and two 8-inch

Shugart disk drives, was originally

$9,995. Sale price: $5,995.

Hint to Neiman-Marcus

The annual Christmas catalog

from Neiman-Marcus (the Dallas-

based store where you shop for the

person who has everything) usually

has at least one unique, exclusive,

expensive item. Last year it was a

Monopoly board molded in chocolate,

with the cards printed on thin slabs of

sugar candy, for a trifling $600.

Although it's a little late for

Neiman-Marcus to use this year, here's

a suggestion for the 1 980 catalog: offer

a gold-plated Radio Shack TRS-80
Model I with a couple of graphic-art

cassettes, to be used as a conversation

piece at parties.

The video display could be

mounted in the wall, or in a plastic

case, with only the screen showing.

The keyboard should be concealed, to

keep it safe from spilled martinis,

dropped hors d'oeuvres and the
wandering fingers of plastered party-

goers.

The cassettes should be program-
med to cycle through the graphics

programs automatically, using timing

loops to make the displays last five or

10 or 15 minutes each. The timings

could be user-selected via a menu to

be called up on the CRT before the

party, so the host and/or hostess could

determine the display times for the

various graphics programs, which also

would be chosen from a menu.
The cassettes could include pro-

grams such as the kaleidoscope
described in the Sept. column (p. 186),

modified so that A and B are furnished

automatically by a random-number
generator; Electric Paintbrush (Sept.

column, p. 190), preprogrammed with

several dozen far-out special effects;

and maybe even some special pro-

grams written by computer-graphics
specialists such as Leo Christopher-

son, father of the highly imaginative

Android Nim (Creative, June 1979,

p. 125) and Snake Eggs (to be reviewed

here soon).

There are also computer cartoons

that could be included in the party

cassettes, such as Space Cartoon in

the June 1979 issue of CLOAD maga-
zine. This is a brief, clever, animated
cartoon involving a spaceship, a

landing on a distant asteroid and a
curious edifice thereupon.

Y'all listening, Neiman-Marcus?

\

DOES YOUR COMPUTER
SOMETIMES COUGH, SNEEZE OR

HAVE A SEIZURE?

It may be suffering from Transiet Glitchitis,

a cureable digestive disorder. The Blitz Bug
can bring fast relief from these symptoms in

less than 50 nano seconds. Available

without prescription. Use only as directed.
* No Computer Should Be

Without One*
Blitz Bug protects your entire circuit,

and plugs into any outlet.

$19.95, Two for $35.00

N.J. Residents add 5% sales tax

Add $1 .50 shipping&handling delivery from stock

Omni Communications Co., Inc.

Jackson, New Jersey 08527
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DISK DRIVES
Pertec FD-200 y/PS AND CAB $349.95!

!

USE BOTH SIDES OF DISKETTE TO STORE

204K BYTES! ! ! ! COMPLETE RADIO SHACK

COMPATIBILITY! *IHrt£0IAT£ DaiVcRY*

213 650-5754 6-9 PH H-F» 9-6 SAT-SON

|«

DIALERRadio /haek
MICRO

MANAGEMENT
SYSTEMS

Up To 1 5% Discount
on

TRS-80's
MICRO-COMPUTER SPECIALIST

LARRY OWENS
COMPUTER CENTER

MINI MALL
DOWNTOWN SHOPPING CENTER

CAIRO, GEORGIA 31728
912-377-7120
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Lower Case
for Apple II

The Lower Case Adapter is a plug-in device

that expands the normal text display mode
to the full 96 character ASC11 set with no
modifications to the Apple. Compatable
with DOS 3.2 and all printers. Available at

your local Apple dealer, or send $49.95 (&

$3 sales tax in CA) to:

ENHANCEWARE
by Dan Paymar
Box A-CS 6800

Costa Mesa, CA 92627
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Wc welcome entries from readers for the
"Compleat Computer Catalogue" on any
item related, even distantly, to computers.
Please include the name of the item, a brief

evaluative description, price, and complete
source data. If it is an item you obtained
over one year ago, please check with the
source to make sure it is still available at the
quoted price.

Send contributions to "The Compleat
Computer Catalogue,** Creative Com-
puling, P.O. Box 789-M, Morristown, NJ
07960.

COMPUTERS

ALTOS SINGLE DRIVE SYSTEM

Altos Computer Systems has
announced a Single Drive ACS8000
computer system for applications
where a second drive is unnecessary.
The single drive systems may be net-

worked, daisy-chained or, as an
alternative, radio-networks may be
constructed with satellites com-
municating to a coast Altos hard disk
system or larger main-frame (DEC,
IBM).
Altos Computer Systems, 2388-

A

Walsh Ave., Santa Clara, CA 95050.
(408) 244-5766.
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SMALL BUSINESS SYSTEM
The Series 5000 computer system is

announced by Industrial Micro
Systems, Inc. It is a combination of
many component products previously

sold separately by IMS: An 8080 CPU
board, 5*4" disk drives, and RAM
memories now come together in this
system.

In either desk-top or desk enclosure
versions, it can accommodate one,
two, or three 514" floppy disk drives
for up to 1 megabyte of storage. With
the IMS RAM boards, up to 300 kbytes
of main memory can be directly ad-
dressed.
Two operating systems are current-

ly available for the Series 5000: The
CP/M and the MVT-FAMOS multi-
user, multi-tasking system.

Industrial Micro Systems, 628 N.
Eckhoff St., Orange, CA 92668. (714)
633-055.
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6809 SS-50 BUS CPU CARD

Percom Data Company announces
a 6809 central processor card for the
company's SS-50 bus product line.

Designated the SBC/9 (Single-Board-
Computer/6809), the PC card may be
used either as a stand-alone control
computer or as an upgrade CPU card
for SS-50 bus microcomputers.
The SBC/9 includes its own operat-

ing system, called Psymon (Percom
System Monitor) in a IK ROM plus
provision for an additional llv of
ROM. It is completely compatible
with the existing SS-50 bus, requiring
no modification of the motherboara,
memory or I/O slots. $199.95.
Percom Data Company, 211 N.

Kirby, Garland, TX 75042. (800)
527-1592.
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THECROMEMCOZ-2H
Cromemco's Z-2H offers an integral

11-megabyte hard disk drive and a
wide range of features including a
fast Z-80A, 4MHz processor; two
floppy disk drives; 64K of RAM
memory; an RS-232 serial interface; a
printer interface; and a 12 slot

motherboard.
Cromemco's extended CDOS opera-

ting system is included.
The Model Z-2H is provided with a

full 64K of high speed RAM memory
using Cromemco's 64KZ RAM
memory cards.
Every Z-2H is also supplied with a

Cromemco Model PRI printer inter-

face card. $9,995.
Cromemco, Inc., 280 Bernardo Ave.,

Mountain View, CA 94043. (415)
964-7400.
CIRCLE 228 ON READER SERVICE CARD

I/O AND CPU CARDS FROM
MICRODASYS

The Model 8P2SM-C Parallel/
Serial I/O card provides 8 parallel bi-

directional data ports with full hand-
shaking and interrupt handling. In
addition there are two serial input
and output ports. The user can con-
figure one set of serial ports for full

RS-232 operation, and the other as a
full duplex answer or originate
MODEM or byte standard cassette
interface. Kit, $149; $199 assembled.
The MD-690b CPU card from

MicroDaSys brings the 6809 pro-
cessor with its 16-bit instructions
and internal registers, extended ad-
dressing and hardware multiplica-
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^tion to S-100 bus. This single board
computer integrates I/O, RAM,
PROM cassette interface and other
features in a complete package. Kit.

$198; $258 assembled.
MicroDaSys, P.O. Box 36051, Los

Angeles, CA 90036. (213) 935-4555.
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DESKTOP SYSTEM FROM DEC
A desktop computer system from

Digital Equipment Corporation for

reduction of laboratory data, the
MiniMINC, has graphic capability to

represent data. It is built around an
LSI version of Digital's PDP-11 com-
puter family and features 64 K byte
memory and a dual floppy-disk
storage system with a capacity of 512
K bytes.
An analysis tool for scientific,

engineering, and management
problem solving, the MiniMINC is a
full development system for stand-

alone operation. It can also be
incorporated into a distributed
system. Mini-MINC has provisions
for up to three serial line inputs:
instrument data in serial form are
readily accepted and processed.
MiniMINC is compatible with
Digital's larger MINC laboratory
computer system. $9,900.

Digital Equipment Corporation,
Maynard, MA 01754.
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MISCELLANEOUS

PROGRAMMING PROBLEMS
AND KEYBOARD POSTER
Two sets of programming problems

are available which are appropriate
for beginning programming students
in Grades 5 to 12. Each problem is on a
heavy, colored bVin&W' card; most
have illustrations. The first set, called
"Computer Conversations" has 41
problems and costs $4.95. The second
set, "More Computer Conversations"
has 27 problems and costs $3.50; a
teachers guide is $2.95.
A large 23x29" poster contains an

oversize diagram of a Model 33
Teletype keyboard. $2.95.
The Math Group, Inc., 396 East

79th St., Minneapolis, MN 55420.

CIRCLE 231 ON READER SERVICE CARD

MEMORY

PROM/RAM BOARD
Vector Graphic Inc. has announced

its S-100 bus PROM/RAM board fea-

turing a PROM programming cap-
ability for creating customized soft-

ware programs. The board accom-
modates up to 12K of 2708 or 2704-
type programmable read-only mem-
ory with IK of 2114 static RAM.
Addressing is controlled by jumper
options and special circuitry is incor-

porated for the reset-and-go function
and to generate MWRITE.
An on-board sliding switch allows

one of the PROM sockets to be
converted to a PROM-programming
socket. To facilitate operation, an
assembly language program is

provided which permits the transfer
of data from memory to an erased
PROM in the programming socket.
$215.
Vector Graphic Inc., 31364 Via

Colinas, Westlake Village, CA 91361.
(213) 991-2302.
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APPLE II OWNERS, DID YOU BUY YOUR COMPUTER TO DO BUSINESS
APPLICATIONS? BUT, YOU CAN'T FIND ANY SOFTWARE? CHECK
WITH us:

BILL OF MATERIALS EXPLOSION (Applesoft Disc) $250.00
Gives you control over Raw Materials Inventory,

Finished Goods Inventory. Using a Bill of Materials
Master File our system will let you cost your product
using the latest cost. No chance of underestimating
your cost because of increases in the cost of your
raw materials. Full range of reporting via your
printer or the screen. Requires 2 Drives, 48 K of
memory, Printer optional.

FULL BUSINESS PACKAGE FOR THE APPLE II.. $250.00
Includes all of the following systems:
ACCOUNTS PAYABLE
ACCOUNTS RECEIVABLE
PAYROLL
INVENTORY CONTROL
SALES ANALYSIS
GENERAL LEDGER

Each of the subsystems prints checks and all
associated reports. Requires 2 Disc Drives,
Applesoft, Printer and 48K of memory.

LEARN ACCOUNTING THE PAINLESS EASY WAY WITH
OUR NEW INTRODUCTORY ACCOUNTING PACKAGE. IT IS
A TEMPTING BLEND OF GREAT SOFTWARE AND A POLISHED
EDUCATIONAL PACKAGE UTILIZING AUDIO CASSETTE
INSTRUCTION. THE PACKAGES WERE WRITTEN FOR EACH
OTHER. SO DON'T BE IN THE DARK WHEN IT COMES TO
GENERAL LEDGER SYSTEMS FOR THE APPLE II. CALL US
FOR MORE DETAILS.

WE HAVE A COMPLETE LINE OF SOFTWARE FOR THE NORTH
STAR, TRS-80 AND APPLE II ON DISPLAY IN OUR STORE. SEND
FOR A CATALOG OR CALL YOUR ORDER IN. MASTERCHARGE A AND
BANKAMERICARD ACCEPTED.

VISIT OUR STORE OR MAIL IN YOUR ORDER TO
THE TWENTY THIRD CENTURY
AJA SOFTWARE
22 31 WEST BALL ROAD
ANAHEIM, CA. 92804
(714) 533-0123

NEED CUSTOM SOFTWARE GIVE US A CALL. WE CAN DO IT!

AJA
AJA SOFTWARE
P O loi ?*2B • 0'«"g* CA 92669

(714) 774-1270
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DATA PROCESSING SUPPLIES &
ACCESSORIES CATALOG

NEW CATALOG FROM ALPHA SUPPLY CO.
FEATURES . . .

• RIBBON SELECTION GUIDE
• MAGNETIC MEDIA STORAGE SYSTEMS
• DISKETTES
• MAJOR BRAND NAME MERCHANDISE

To request a catalog, write or call

Otlplia lu|)|)lyCompany
9625 Mason Ave., Chatsworth, Ca. 91311 / (213) 882-9818
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BOOKS AND
BOOKLETS

SYSTEMS DYNAMICS IN
EDUCATION

"Systems Dynamics in Education"
introduces teachers to one form of
computer simulation.
Part I of the booklet describes how

system dynamics can be used to sup-
plement and integrate biology, social
sciences, mathematics, and other
subjects. Part II discusses the
DYNAMO simulation language
which can simplify the teaching and
use of simulation.
Part III provides several short

examples of computer models applied
to biology and other disciplines. Part
IV is an annotated bibliography of
materials appropriate for high school
and undergraduate curricula. $1.00.
Pugh-Roberts Associates, 5 Lee St.,

Cambridge, MA. (617) 864-8880.
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COMPUTER JOBS
Compjob is a very useful 75-page book

about building a career in the computer
world. It has 17 pages of questions and
answers about advantages and disadvan-
tages of big and small companies, educa-
tional requirements, salaries, job hop-
ping, training and resumes. The re-

mainder of the book contains an alpha-

betical listing and brief description of 115
major employers in the EDP field. (There
are two curious omissions: Creative
Computing — obviously not major
enough and AT&T/Bell Labs/Western
Electric — very major and one of the
largest EDP employers in the country). A
useful book for tne job seeker. $6.95 post-

paid.

Employment Information Services,
P.O. Box 3265, Chico, CA 95927.
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TRS-80 SOFTWARE
SOURCE LIST

The latest edition of the TRS-80
Software Source Directory lists over
5,000 TRS-80 software programs from
over 380 vendors.
The TRS-80 Software Source Direc-

tory is designed to be used in the
home, educational, personal and pro-
fessional areas by tne TRS-80 user. It

has been referred to as the biggest and
the most comprehensive software
directory in the micro industry. The
first two editions were a complete sell
out and the latest edition is expected
to do the same.
The Directory is published in the

following format: programs alpha-
betized by title, by Basic, by vendors,
by category, by cassette/disk, ven-
dor's name, address, and phone. $6.00
ComputerMat, Box 1664, Lake

Havasu, AZ 86403. (602) 855-3357
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GUIDE TO TESTING
SYSTEMS AND BOARDS
A free, 24-page booklet describing

the unique test problems and
solutions associatea with micro-
processor-based systems is now avail-
able from Millennium Systems, Inc.
Entitled "Guide to Testing
Microprocessor-Based Systems and
Boards," the booklet explains why
contemporary MPU systems are more
difficult to test than older systems,
and analyzes the unique properties of
MPU systems and defines produc-
tion testing and field service require-
ments.
Millennium, 19020 Pruneridge

Ave., Cupertino, CA 95014. (408) 996-
9109.
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BEST OF PERSONAL
COMPUTING
Comprehensive check writing and

accounting, stock market analysis,
inventory control and vacation
planning are a few of the 32 com-
puter programs available in Vol. I of
The Best of Personal Computing".
Compiled from two years' issues of

Personal Computing magazine, the
program listings are designed to run
on many of today's popular micro-
computer systems. $7.50.
Personal Computing, 1050 Com-

monwealth Ave., Boston, MA 02215.
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FREE NASA EDUCATIONAL
MATERIALS
The National Aeronautics and

Space Administration periodically
publishes reports of their various
projects, posters, and tutorial guides.
NASA is involved in the life sciences,
earth sciences and humanities as well
as mathematics and the physical
sciences. Educators may receive these
materials free.

Education Services, NASA (LFa
9), Washington, DC 20546
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REVISED BASIC MANUAL
Deerfield Academy announces its

revised edition of Basic Computing:
An Introduction To Program-
ming in BASIC. Written expressly
for those who suffer from "computer
anxiety," it is a step-by-step written
back-up for the purpose of encourage-
ment during early stages of the
learning process.
Also included are exercises sophis-

ticated enough to prevent boredom of
early intermediates. $1.75.

Robert P. Hammond, Deerfield
Academy, Deerfield, MA 01342. (413)
772-0241.
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a "BENCHMARK REPORTS
Complete information aboutACU's

Benchmark Report series is featured
in a free six-page brochure offered by
the Association of Computer Users.
The Benchmark Report is a monthly,
24-page report comparing popular
computer systems.

It is designed to provide impartial
comparisons to decision makers who
have computer selection respon-
sibility.

Association of Computer Users,
P.O. Box 9003, Boulder, CO 80301.
(303) 499-1722.
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INDEX FOR LEVEL II MANUAL
Graves Manufacture and Service

announces a supplemental index for
the Radio Shack Level II Basic
Reference Manual.
The index has the contents of the

Level II Reference Manual listed in
alphabetical sequence with one
hundred twenty line items. $2.00.
Graves Manufacture and Service,

P.O. Box 306, Lake Bluff, IL 60044.
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AUERBACH/INFOTECH STUDY
ADDRESSES MAN/COMPUTER
COMMUNICATION

Infotech International has an-
nounced 'Man/Computer Com-,
munication,' the fifth in the 1979"
series of computer state of the art
reports.

Significant Invited Papers pursue
such areas as: the personal computer
in the office of tomorrow; natural
language; using speech to communi-
cate with machines' coping with the
'casual user'; and the psychology of
the man/computer interface.
Auerbach Publishers, Inc., 6560

North Park Dr., Pennsauken, NJ
08109. (609) 662-2070.
CIRCLE 241 ON READER SERVICE CARD
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• PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET •

* THE ULTIMATE INTERFACE ?
ti EXCLUSIVELY FROM 5

: COMPUTER STRATEGIES, INC. ;

• WE OFFER THE FOLLOWING WORD PROCESSING PACKAGE: *

£ COMMODORE 2001-32 N/B-PET/CBM " COMPUTER, sells for $1,295. i
• COMMODORE C2N CASSETTE FOR ABOVE, sells for $ 95. h

fc COMMODORE #2040 CBM DUAL FLOPPY DISK with
'

£ PET to IEEE CABLE, sells for $1,325. m
• $200. WORTH OF PET SOFTWARE (List to select from), was list @ $ 200. •

£ NEW CmC (CONN. MICRO. COMPUTING) 32K WORD £
. PROCESSING PROGRAM MODIFIED FOR DISK VERSION BY H
I- COMPUTER STRATEGIES. NEW VERSION CONTAINS TAB *

£ FUNCTION, AUTO JUSTIFICATION AND MANY £
• NEW FEATURES, was list @ $ 75. H

ui NEW CmC ADDRESSABLE IEEE TO RS 232 INTERFACE i• was WW @ $ 180. UJ

H FULL YEAR WARRANTY/SERVICE CONTRACT ON CPU. •

of (that is 9 months longer than factory) was valued @ $ 174. £
• TOTAL COST OF ABOVE $3,344. ?
t SPECIAL PACKAGE PRICE $2,940. ;o

(SAVINGS OF $404°°) h

Ui Word Processing Printers such as DEC/LA34 or DIABLO DTC302 available at good prices -o

• WITH SPECIAL PACKAGE YOU GET H
t- • 60 hour Burn In/Stress Test of all CPUs done prior to shipping •

£ • Turn around on all repairs in 36-48 hours. m
• • We give you our devoted attention, as Commodore is the ONLY Computer h

uj we sell. We respond to your requests. -o
o. m
• OTHER PACKAGE SYSTEMS SUCH AS HOBBYISTS, HAM RADIO OR •

UJ BEGINNERS PAK ARE ALSO AVAILABLE @ SPECIAL SAVINGS. <o& . fTI

• DWe also SELL used 8K PETS for $568. Including $1 00. worth of free software. ?
£ NEW BASIC PROGRAMMER'S TOOL KIT for 16/32K PETS available at jo

. $46.50 including shipping. -t

»- D MICROTRONICS "HAM RADIO" INTERFACE (RTTY/CW) AT SPECIAL •

a LOW DISCOUNTED PRICE. SPECIAL DX-DATA RECALL/LOGGING m
• PROGRAMS AVAILABLE. ?
t D UPDATE YOUR OLD 8K PET TO A NEW 2001 -32K FULL SIZE KEYBOARD tj

Q- FOR $635" PLUS YOUR WORKING 8K UNIT. ALSO INCLUDED IS $100"
JJJ

• WORTH OF FREE USER SELECTED SOFTWARE. •

£ COMPUTER STRATEGIES, INC. m
• 300 N. Main Street (Hillcrest Professional Bldg.) .
r- Spring Valley, New York 10977 -o

£ (914) 356-7770 ™
• • We are a Direct Authorized Commodore Dealer .

»- • We ship any item world wide except Commodore Pet Computers. -o

o! (PET/CBM is a Reg. Trademark of Commodore Business Machines, Inc.) UJ

• PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET •
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SI 095

$1195

_ Includes 13'

Color Monitor!TEXAS
INSTRUMENTS TI-99/4
Home Computer
[Many Peripherals. Coming toon!

101
System I17J

COMPUTER FACTOftY I

m.n.co*ripol»t SofTw*r»
Account* R«c*<**b<« fayabt*

inventory Control/ OrrJar Entry
GanraaJ Lodga* Poyroff Systems

SiMet 'or 64K computor
with cabinet printer terminal <

iuA ! i<»* *"d aMi nse« a*'*'

RADIO SHACK • PET • SORCERER •

APPLE • COMPUCOLOR • ETC
PRINTERS • PRINTERS • PRINTERS

CfNTRONtCS 77» S 945
TRENOCOM t00

U200 MS
iER 440 $99*.

N^* npm>nqtun Setoctnc

SIMS

S35 of Software
with purchase
ot any computer
on this page.

Mm Credit Card
Order $75

Open
Mon.-Fri.

10-6
Sat. 10-4

{Over 1000 software tapes, books, disks
on display. Come In and brouse.

TO ORDER CALL (212) 687-5001
(„,hs,,

The COMPUTER FACTORY «^«—«— mTy„Z7^°W^X!Z

IBM Buys Qume.
NowYou Can Too!

The Qume Sprint 5 Daisywheel
Terminal,

FAST. At 55 characters per second the fastest daisywheel printer made.

SMART. The Qume Sprint 5 is the printer for word processing and plotting

because microprocessor controlled Sprint 5 logic responds to all 128 ASCII
codes plus 43 Qume-defined commands for specific paper handling and
carriage movement controls. That means it supports bidirectional printing,

proportional spacing, right justification and high resolution graphics (5760
points per square inch).

FLEXIBLE. A variety of configurations guarantees there is a Sprint 5 for

you, whether you have a TRS-80, an IBM 370 or anything inbetween.
• Keyboard (KSR) or Receive Only (RO)
• RS-232C, DC Current Loop or Parallel Interface

• 45 or 55 characters per second

A multitude of daisywheels (over 70) in various typestyles, pitches and
language variations plus a colorful rainbow of carbon and fabric ribbons gives

you a dynamic range in the appearance of your letter perfect printouts.

Reconditioned Qume-based
Daisywheel Terminal

was $4500+. now $2150.
Gen Corn's 300Q Qume Terminal, fully

reconditioned

• Qume Q30 print mechanism (30 cps)

• Bidirectional printing/proportional

spacing

• Plotting—Super Plot firmware package

standard

• 1/120" horizontal control, 1/48" vertical

control

• Wheeled pedestal standard

• 86 key keyboard w/15 key numeric pad
• RS-232C serial interface, cable included

• ASCII encoded w/256 character buffer

• 30 day limited warranty
• Nationwide service

Qume Sprint 5: 56 CPS. KSR 13295

15 CPS, KSR
55 CPS. HO 2895

45 CPS. RO 2695

GenCotxiaOOQ 2150

DTC 300A (similar bo (Jen Com 300Q. but w/Hytype I mechanism) 1995

Unidirectional Forms Tractor 210

Bi-directional Forms Tractor 250

Cut Sheet Feeder 1390

Pin Ywi\ Platen 190

TRS-80 interlace < for any above terminal I 49.95

Electric Pencil Word Processing Software (TRS-80 version cassette

i

99

Electric Pencil Word Processing Software (TRS-80 version-disk) 150

Daisywheels and Ribbons (Qume and Diablo) write for list

TAX and SHIPPING IFOH Sun Leandro. CA>. if applicable, not included

UTK
PER

8MFTJTE1M TEB
COM i'UTEK
COl
0OM. IEB
OMPUTET

MFUTTR
'.: PUTEK

COMPUTER

TEXTile
TEXTile
TJtixnie
TEXTile
XT

TEXT; le
TEXTile

XTile
XT le

TEXTile
Ti le

TEXTile (213)477-2196

write or call

COMPUTER TEXTile

10960 Wilshire Blvd.

Suite 1504
Los Angeles, CA 90024
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VENDOR
LITERATURE

EDUCATIONAL SOFTWARE
CATALOGUE
A mail order catalogue devoted

exclusively to Educational Software
for personal computers is being
published by Queue.
The catalogue will contain educa-

tional software listings which will be
separated by educational level and
field, and by computer.
Queue, 5 Chapel Hill Dr., Fairfield,

CT 06432. (203) 372-6761.
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PIPS FOR VIPS

Aresco has announced the release
of PIPS for VIPs. Pips contains 160
pages of programs and docu-
mentation written for use on the RCA
Cosmac VIP, and an appendix de-
scribing modifications which can be
made to the ELF computers to allow
the PIPS programs to be run on those
systems. $19.95.

Aresco, P.O. Box 1142, Columbia,
MD 21044.
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HEATHKIT CATALOG
A 104-page catalog describing the

latest in electronic kits is now avail-
able free from Heath Company.
New products featured in the Fal]

catalog include a five-antenna coax
switch for Hams, a new deluxe digital
multimeter, a car thermometer, a
series of self-instruction math
programs and an educational pro-
gram entitled, "Computer Concepts
for Small Business."
Heath Company, Dept. 350-930,

Benton Harbor, Ml 49022.
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HOBBY WORLD CATALOG
The New Hobby World Computer

Accessory Catalog #112 contains 16
pages of software, computer boards,
systems, printers, semi-conductors,
and PC aids designed to meet the
needs of the computer enthusiast,
novice, and business person. The
catalog describes each product in

detail. Quantity and club discounts
are available.
Ms. Goist, Hobby World Elec-

tronics, 19511 Business Center Dr.,

Northridge, CA. 91324. (213) 886-9200
or (800) 423-5387.
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FREE MISCO CATALOG

The new, expanded fall-winter
issue of the MISCO Minicomputer
Supplies & Accessories Catalog is

available immediately, and offers

many new products of interest to

computer users. Among the featured
items are CRT tables and turntable,
computer room anti-static products,
media shippers and mailers, several
additional storage units, ana a filing

system for flexible disks.
MISCO Inc., 963 Holmdel Rd.,

Box 399L, Holmdel, NJ 07733.
(201) 946-3500.
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A DIGITAL TAPE SYSTEM
WITH THE FEATURES OF
DISK.

Now there is a low cost alternative to Disk. . . the BETA-1
Tape System.

See the BETA-1 and discover the power of a professional Digital

Tape System. (Please don't compare a Digital Tape System to an

Audio Cassette Recorder—the similarity ends with the media
used.) The BETA-1 Digital Tape System not only provides mass

storage (more than 10 times the storage per dollar than Disk),

but also provides high reliability—equivalent to floppy disk

COMPARE THESE ADVANTAGES
• File handling capabilities (direct access at 100'7sec.) with full

computer control. • Record handling capabilities— a must for

business applications. • Data rate at 4000 bits/sec. standard.

This is more than 10 times faster than most audio cassette re

corders. Higher data rates are optionally available. • 500,000
Bytes, formatted, storage per drive. 1,000,000 bytes option
al. Can be purchased as a system of 1-4 drives, providing

up to 4 million bytes on line at a fraction of disk stor-

age cost. • Hardware and software interface packages
are available for most popular microcomputers, like

TRS-80*, SORCERER*, and APPLE*.

ileltsi-1:
OVER 4 TIMES
THE STORAGE

The Double-Density, Double
Sided Mini Floppy
For S- 100 Bus

Owners!

^Manufacturers'
k

Registered

Trademarks.

beta-*

COMPARE MECA's COST AND CAPACITY

The DELTA-1 has 30% greater capacity for 18% less

cost than Micropolis and 13% greater capacity for 15%
less than North Star.

Included with the DELTA-1 Disk System is an S-100
bus, MFM encoding controller card, from one to three 5%"

disk drives, power supply, case, cable, disk operating sys-

tem, the powerful Tarbell Disk BASIC, and manual.
Price of double-sided disk system is $925. Optional soft-

ware available includes CP/M* and Microsoft Disk BASIC.

For complete information, phone or

wte mccn
7026 O.W.S. Road., Yucca Valley, Ca 92884 • (71 4) 365-7686

CIRCLE 162 ON READER SERVICE CARD 166 CREATIVE COMPUTING



r
FLOPPY DISCS
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DOUBLE DENSITY FLOPPY DISK
INTERFACE
Tarbell Electronics has released its

Double Density Floppy Disk Inter-
face, a component which promises to
enhance existing disk storage
capacities with minimum recon-
figuration of existing microcom-
puter systems.
The interface board is supplied

with Basic Input/Output System
software for CP/M on single-density
diskette, permitting the user to inter-

mix single and double density
diskettes. The Tarbell system auto-
matically determines whether single
or double density is in use. As many
as four drives can be selected, using
either single or double density. $425.
Tarbell Electronics, 950 Dovlen PL,

Suite B., Carson, CA 90746. (213)
538-4251
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S-100 COMPATIBLE DISK
SUB-SYSTEMS
Thinker Toys announces the

availability of three S-100 compatible
8" full-sized floppy disk subsystems:
The Discus 2+2 is a auad density
floppy disk system capable of storing
up to 1 .2 megabytes of data using the
IBM compatible soft-sectored format
and the newly available double-sided
floppy disk drives.
The Discus 2D is a double density

floppy disk system with a capacity of
600k bytes also using the soft sec-
toring IBM format ana a single sided
8" floppy disk drive.

The Discus 2D S-100 compatible
controller is used with both systems
and includes a serial I/O port with a
UART and programmable baud-rate
generator.
The Discus I is a single density

system with a capacity of 250K bytes
of storage again using the IBM soft
sectored format. The Discus I system
uses the Disk Jockey I single density
S-100 compatible controller.
Thinker Toys, 5221 Central Ave.,

Richmond, CA 94804. (415) 524-2101.
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MAGAZINES,
JOURNALS

COMPUTERS IN
PSYCHIATRY/PSYCHOLOGY
The Newsletter on Computer Ap-

plications in Psychiatry and Psy-
chology is an informal, scientific

newsletter for mental health profes-
sionals interested in this area of com-
puter applications.
Computers in Psychiatry/Psychol-

ogy (formerly Micro-Psych) is a bi-

monthly 13-page letter indicating
work being done and program avail-
ability. A year's subscription is $15.
Computers in Psychiatry/P-

sychology, 26 Trumbull St., New
Haven, CT 06511.
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The world's most popular microcomputer, with 16K of
memory and Level 1 1 basic for only $750, complete with
full 90 day Radio Shack warranty. We accept check,
money order orphone orders with Visa or MasterCharge.
(Shipping costs added to charge orders).

Disk drives, printers,

peripherals, software
and games . . . you
name it, we've got it

(Both Radio Shack &
other brands). Write
or call for our
complete price list.

c&s
ELECTRONICS MART
CIRCLE 143 ON READER SERVICE CARD Ltd.

AUTHORIZED
DEALERSHIP Radio Shaek

32E.MainStreet» Milan Michigan48160«(313)439-1400

VERBATIM® ATHANA® BASF®

Floppy Diskettes for
ANY COMPUTER SYSTEM
8 Floppies only $32

e
°
a

HUNDRE

10 for $3.65 ea. • 50 for $3.40 ea

ea.
HUNDRED LOTS

We reserve the right to ship either of the name brands that we carry.

5 Vi' Mini-floppiesonly$2fa
°

HUNDRED LOTS

10 for $3.10 ea • 50 for $2.85
SPECIFY SIZE, TYPE, & COMPUTER

5 V4 " Soft Sector, 10 Sector, 16 Sector— 8 IBM Compatible, Soft Sector

CALL TOLL-FREE 24 HRS. TO ORDER
800-824-7888 -

OPERATOR 813
CALIFORNIA 800-852-7777 orC.O.D.

DC SOFTWARE & COMPUTER PRODUCTS
POST OFFICE BOX 503
SAN BRUNO, CALIF. 94066

FOR INFORMATION 415-348-2387
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PERIPHERALS

APPLE JOYSTICK
ISC, Incorporated, introduces the

Model VS20/APL "Videostick" X-Y
controller for the Apple II. The unit
features a large push (firing) button
and a high quality, long life linear joy-
stick designed specifically for video
applications such as plotting
graphics or playing games.
The controller plugs directly into

the Apple II and canoe hand held or
table positioned. $39.95.
Computer Plus, Incorporated, 1324

South Mary, Sunnyvale, CA 94087.
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C-LOADER FOR TRS-80

The C-LOADER is designed to

eliminate CLOAD and CLOAD?
problems encountered in many TRS-
80 computers. It connects between the
jack of the cassette deck and the cable
to the TRS-80 keyboard. It does not
require any electrical power or
batteries and no tools are needed for

installation.
C-LOADER allows the user to

CLOAD tapes and verify dumps with
CLOAD? at any volume setting ofthe
deck above a minimum level. $12.95.
GB Associates, P.O. Box 3322,

Granada Hills, CA 91344.
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AC REMOTE CONTROL SYSTEM
FOR COMMODORE
Honders Inc. offers a complete

home or office AC remote control sys-
tem for the Commodore PET or CBM.
Virtually any electrical device can be
switched on or off and lamps can be
dimmed or brightened under com-
puter control.
The basic package includes a plug-

in module to the Commodore's IEEE
bus interface, two remote power
controllers and a complete cassette
software package for demonstrations
and applications. $179.
Honaers Inc., Kennel Rd., Cudde-

backville, NY 12729. (914) 754-7106 or
(212) 765-0815.
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TEKTRONIX SIMULATOR
FOR APPLE
A new ROM-based device which

enables an Apple II Computer to

emulate Tektronix 4010-series
graphics terminal has been intro-

uced by ABW Corporation.
Teksim, the "Tektronix Simulator",

employs distributed processing in its

programming approach ana uses
Apple's high resolution plotting
capabilities. No modification to the
host-resident program is required to

display or input graphical data.
Cybersoft Systems, 301 S. Liver-

nois, Rochester, MI 48063. (313) 652-

9008.
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Z-80/TRS-80 ™ Users
BOOK YOU'VE WANTED NOW CAN BE YOURS

THE Z-80: HOW IT WORKS
(THE PROGRAMMERS PERSPECTIVE)

By Monte Corum
Best Most Complete Reference Yet

cpu Operation Explained
Addressing Modes Demystified
Register Functions Described

Instructions Defined
Interrupts Diagrammed

Cycles Outlined Formats Described
Execution Described in Text,

Notation and Diagrams
Meaningful Analysis of 698 Commands

in Formatted, Usable Tables
Simple, Consistent Notation and Formats

A Programmer's Book, Beginner or Experienced
Ideal Text for Class Instruction

Pricse: $17.95 Plus Tax and Shipping
VISA & MSTRCHRG-NUMBER AND EXP. DATE

PREPAID WE SHIP
MICROWARE ASSOCIATES, INCORPORATED

9301 N. 58th St. DPT. BBB
SCOTTSDALE, AZ. 85253
DEALER INQUIRIES INVITED

™ TRS-80 IS A TRADEMARK OF TANDY CORP.

JUAAifce!
announces

North Star Horizon Timesharing
with

Hard Disk Interface

In excess of 120 megabytes bulk storage capacity

now possible. Several different hard disk units are

available, interfaced to North Star DOS and
BASIC.

Two to seven-user timesharing North Star Horizon

integrated computer systems with: Dual density or

quad capacity eight inch drives and/or hard disk

units with your choice of a variety of printers.

A complete selection of innovative business appli-

cation software is available for North Star*

systems.

Foreign orders are our specialty.

Dealerships are available. Call or write for descrip-

tive literature, hard disk availability and/or dealer

information package.

Micro Mike's, Incorporated
905 South Buchanan * Amarillo, Texas 79101 * USA

Telephone: 806-372-3633

making technology uncomplicated — for People
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New From ECI
Selectric I/O Interface Controller—For IBM
Selectric I/O typewriters. Uses standard parallel port

driver. Automatic case control. (Some typewriter

modification may be required.) Less connectors. With

full instructions. $289.00

Cassette to Parallel Converter—Use with

Selectric I/O interface to run a typewriter or other

parallel device from your cassette output. Works with

T BUG or similar monitor program. Software listing

supplied. $69.95

AGC Box— Provides constant cassette output

regardless of tape level. End loading error problems.

Includes tape deck control switch and data

indicator. $29.95
Dual unit for two recorders. $39.95

I.C. Tester—Tests most common TTL and CMOS
I.C.'s. Convenient bench-top module. $199.95

Universal PROM Programmer—Bench top

unit programs most PROMS. Keyboard entry with

memory and type select switches. $990.00

Will accept: Master Charge, Visa or COD

ECI
ELECTRO CONTROLS INC.
6951 Southgate, San Diego, CA 921 19
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/•" Grand Opening
L/SYSTEMS CORP

NEW YORK'S ONLY TOTAL COMPUTER CENTER

5 Complete Stores In One!
BUSINESS • PERSONAL • HOBBY SHOP
COMPUTER LIBRARY • REPAIR SHOP

For personal use and
record keeping...

For home management
and education...

For entertainment...

For every member of your
family. For right now.

Presenting

the remarkable.

Texas Instruments
Tl 99/4 HOME COMPUTER
includes Console and
Color Video Monitor

Complete M049
Additional accessories also
available.

Write or call for information and literature.

/ 31 East 31st Street,

) New York, N.Y. 10016

Wmsco,, (212)889-8130
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SORCERER
SOFTWARE!

Ml programs on cassette

Only 8k of memory required.

FASTGAMMON™ by Bob Christiansen. Thousands of people are already playing FAST-

GAMMON on TRS-80 and Apple. Now it is ready for SORCERER, with the sharpest graphics

ever! Backgammon players love this machine language program that provides a skillful

opponent. Eight-page instruction manual includes rules of backgammon. $19.95

SHAPE MAKER™ by Don Ursem. Construct special characters and fancy shapes with ease

using this on-screen character editor. Detailed 12-page instruction booklet includes

example applications. $14.95

PLOT by Vic Tolomei Now Apple owners will

be envious of how easy you can get gootfgra-

phics on your SORCERER. PLOT includes both

a super high resolution mode and a quick low

resolution mode Both are accessible from

your BASIC programs using simple com-
mands. Hi-res & lo-res examples included on

tape. $14.95

DEBUG by Bob Pierce. Debug machine language programs by stepping through one

instruction at a time. Relocatable Several display options. Multiple break points. Modify

memory and registers. $14.95

Z-80 DISASSEMBLER by Vic Tolomei. Decode machine language programs, including

SORCERER'S monitor and ROM-PACs. with this Z-80 Disassembler written in BASIC. In-

struction mode prints out machine code and Zilog mnemonics in standard format. Or use

the ASCII mode which coverts machine code to ASCII $14.95

MAGIC MAZE
T" by Vic Tolomei. A challenging maze game. Ten levels of play. Holding

your lantern, you wander through a maze trying to stay on the right path and avoid

pitfalls. Automatic scoring tells you how good a pathfinder you are. $11.95

SOFTWARE INTERNALS MANUAL FOR THESORCERER by VicTolomei Amustfor

anyone writing software for the SORCERER. Seven chapters Intro to Machine

Language, Devices & Ports, The Monitor. Cassette Interface, BASIC structure,

Video & Graphics, The Keyboard. Indexed. Includes diagrams and software rou-

tines. 64 pages. $14.95
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QUTlLliy SOFTWARE
6660 Reseda Blvd., Suite 103, Reseda, CA. 91335

Telephone 24 hours, seven days a week: (213) 344-6599

WHERE TO GET IT: Ask your nearest Sorcerer dealer to see Quality Software's Sorcerer

programs. Or, if you prefer, you may order directly from us. MasterChargeand Visa card-

holders may telephone their orders and we will deduct $1 from orders over $19 to compensate

for phone charges. Or mail your order to the address above California residents add 6% sales

tax. Orders outside North America add $5 for registered airmail, pay in U.S. currency.

* The name "SORCERER" has been trademarked by Exidy, Inc.
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A.C. POWER
CONTROL for ALL
COMPUTERS or

COMPLETE TURNKEY
SYSTEMS
Interface TO the Real World with GIMIX Relay

Driver Boards. Connects to any Computer
through a 20 ma. current loop (up to 4

Boards -128 Relays per port).

Interface FROM the Real World with GIMIX

• OPTO BOARDS (up to 34 switch closures with one 8 bit

Parallel I/O Port)

• 16 BUTTON KEYPADS

• 35 BUTTON ALPHANUMERIC KEYPADS

A Broad Range of 6800 Systems
and Boards Compatible
with the SS50 Bus

MAINFRAME: Includes chassis, power

supply, switches, tan and mother board . . $ 798.19

16K SYSTEMS: Mainframe, plus 6800 CPU,

1 6K Static Ram and choice of I / .... $1 344 . 29
Other packages available.

16K Static RAM
Boards for the <

SS-50 Bus
if Q Q \ +

• Gold bus connectors I ^ J
• 4 separate 4K Blocks \ ^
• Individual Addressing, ^
Write Protect, and Enable/
Disable for each blocj^ Memories

.

.

.

$29813

As above
with Sockets
and Software

control features

s36816

All GIMIX memory boards are assembled,
Burntln for 2 weeks, and tested at 2 MHz.

Add $32.00 for 250 ns parts

Tl TMS 4044's — 10% SUPPLY
(Not an "equivalent", but the real thing!)

450 ns $5.90 each 250 ns $6.90 each

8KPR0M BOARD $ 98.34
4K PPD PROM BOARD, Burner and Duplicator. . . 198.35

2708's each 7.90

64 or 32x16 VIDEO BOARD 198.71
80 x 24 SUPER VIDEO BOARD with user programmable RAM

character generator 458.76
Serial l/0's 1 Port $ 88.41 4 Port 198.43
ParaUetl/O's. ...2 Port $ 88.42 8 Port 198.45

Add $5. handling charge on orders under $200.

Gimix
1337 WEST 37th PLACE
CHICAGO, ILLINOIS 60609
(312) 927-5510 • TWX 910-221-4055

Quality Electronic products since 1975.
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PAIA/APPLE II JOYSTICK
CONTROLLER
PAIA announces the PAIA/Apple

II Joystick Controller. It features plug
compatibility with Apple IPs game
I/O connector, precision gimbaled
self-centering action and case style
and color consistent with the Apple II.

Other features include front panel
trimmers for X and Y axis outputs and
a capacitively activated closure to the
Apple II's SWO input which operates
witn only a finger s touch of the con-
troller's metal shaft. Closure to Apple
II's SWl input is activated with a
standard push-button. $65.
PAIA Electronics, Inc., 1020 Wil-

shire Blvd., Oklahoma City, OK
73116.
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HIGH RESOLUTION GRAPHICS
FOR PET

The Micro Technology K-1008A-P
Visible Memory is a graphic display
board that upgrades the Commodore
Pet computer system to permit high
resolution graphics, such as math
plots, 3-D line drawings in per-

spective, and arbitrary character
sets.

The board interfaces to the PET
with the K-1007A-1 bus adaptor with
easily detached ribbon cable inter-

connects. Without bus adaptor, the
K-1008A-P can be used with AIM-65,
KIM-1 and SYM-1 computers.
The K-1008A-P Visible Memory is

priced at $243, the K-1007A-1 bus
adaptor at $99, the K-1005A-P card
file at $80, and the K-1008-3C soft-

ware at $20.
Micro Technology Unlimited, 841

Galaxy Way, P.O. Box 4596, Man-
chester, NH 03108. (603) 627-1464.
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ADAPTER REDUCES
DATA READ ERRORS

Percom Data Company offers a
plug-in adapter for the TRS-80 and
Southwest Technical Products MP-F
mini-disk controllers which it says
will eliminate the data read errors
caused when clock and data bits are
not reliably separated during
playback.

Called the Separator, the adapter
may be installed without making any
changes to the host system.

It uses an external data separation
circuit that features special circuitry
to compensate for a phenomenon
referred to as "bit shifting." $29.95.
Percom Data Company, 211 N.

Kirby, Garland, TX 75042. (800) 527-
1592.
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DISPLAY REMOTE

TERMINAL

ENCRYPTION DEVICE FOR
TRS-80

Cryptext is a hardware encryption
device designed to plug directly into
the back of the TRS-80 or into the ex-
pansion interface via an optional
cable.
The Cryptex device allows business

users and computer hobbyists to
secure virtually any data, including
inventory and financial data, techni-
cal and proprietary information,
graphics, programs or text. The
encrypted information can be stored
on cassette tapes or on disks, secure
against unauthorized access. $299.
Cryptext Corporation, P.O. Box

425, Northgate Station, Seattle, WA
98125.
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CROMEMCO SUPER DAZZLER
The Cromemco Super Dazzler Inter-

face is a high-resolution graphics
interface designed for use in Cromem-
co computer systems. The Super
Dazzler Interface (SDI) can be used to
display color or black-and-white im-
ages with up to 756 by 484 point
resolution. Its circuitry is contained
on two cards.
The SDI uses direct memory access

to display the contents of a display
memory. It has three separate analog
output signals to drive the red, green
ana blue guns of a high-quality RGB
monitor. $595.
A two-port memory card has been

developea for use with the SDI.
Picture information is accessed by the

l CIRCLE 258ON READER SERVICE CARD

SDI through a connector on the top of
the cards. Three 16K two-port
memories hold a full 48K picture, and
use of the two-port memory for the
display memory assures 75% to 100%
CPU utilization, depending on the
application software. $795.
Cromemco, Inc., 280 Bernard Ave.,

Mountain View, CA 94043. (415)
964-7400.
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LIGHT PEN AND PICK MODULE
Megatek Corporation has an-

nounced the availability ofa light pen
and pick-module for use with its

Whizzard 7000 series of vector refresh
graphic terminals and systems. The
light pen and pick-moaule feature
automatic highlighting to provide the
user with real-time feedback while
working at the Whizzard display.
The fight pen's built-in highlight-

ing feature causes any vector or char-
acter to blink when the user points to
that item on the screen with the light
pen.
The pick-module is essentially a

digital light pen which can be tied to
either joystick or digitizer inputs.
Megatek Corporation, 3931 Sorren-

to Valley Blvd., San Diego, CA 92121.
(714) 455-5550.
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SIMPLE II DIGITIZER

Talos Systems, Inc. announces The
Simple II, a digitizer for systems with
graphics applications ranging from
medical analysis to interactive
Graphics to engineering design. The
imple II is an 11" x 11" totally self-

contained digitizer with 400 lines per
inch resolution and 10 mil accuracy.
X-Y output is variable up to 240

coordinate pairs per second. $1065.
Talos Systems, Inc.
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Creative's own out-
rageous Bionic Toad in

dark blue on a light blue

shirt for kids and adults.

Computer Bum — black
design by cartoonist
Monte Wolverton on gray
denim-look skirt with
black neckband and
cuffs.

I'd rather be playing
spacewars — black
with white spaceships
and lettering.

Plotter display of Pi to

625 Places in dark brown
on a tan shirt.

Creative Computing —
Albert Einstein in black on
a red denim-look shirt

with red neckband and
cuffs.

T-shirts available in adult sizes S, M, L, XL; and in chil-

dren's sizes (Bionic Toad and Spacewar) S, M, L. When
ordering, specify design and size. Made in USA. $5.00
postpaid in USA ; $6.00 postpaid, foreign.

In a Hurry? Creative Computing T-Shirts
Call your Visa or Master/Charge order in to: p q qox 789-M
800-631-8112 (in NJ, call 201-540-0445) Morristown, NJ 07960

creative computing
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rnrri upto $
1 70 in merchandise

rnCtl with the purchase of PET-CBM
item!!! «

$130
S170
S100
S170
$110

$130 —
SYM-1

24/5.15

PET 16K Large Keyboard S 995
PET 32K Large Keyboard S1295
PET 8K S 795
PET 2040 Dual Disk (343K) S1295
PET 2023 Printer (pres feed) $ 849
PET 2022 Printer (trac feed) $ 995
KIM-1 $159 (Add S30 lor Power Supply)

6500 Programming Manual
2114 L 450 ns 570
2716 EPROM (5 Volt)

6550 RAM (for 8K PET)
6502 Microprocessor Chip
6522 VIA

6520 PIA
PET 4 Voice Music Board (MTUK-1002-2)
Music Software (K-1002-3C) for PET
Programmers Toolkit - PET ROM Utilities

Microchess 2 for PET or APPLE
_PET Word Processor - Machine Language

I m 3M "Scotch" 8" disks c a i c
I= 3M "Scotch" 5" diskettes oALb

Verbatim 5" diskettes H

Cassettes (all tapes guaranteed)
Premium quality, high output lownoise in 5 screw
housing with labels: AGFA pe 611

C-10 10/5 95 50/25 00 100/48 00
C-30 10/7 00 50/30 00 100/57 00

WRITE FOR 6502 AND S 100 PRODUCT LIST

115 E. Stump Road

A B Computers Montgomery ville. PA 18936

[215)699 8386

S222 00

6 50

100/445
3900
1270
9 75

9 75

550
4500
1600
45 00
1790
24 00

10/S31 1
10/S35 1
10/527 |

S

S

s
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COVER YOUR INVESTMENT
Beautify and protect from dust and spills with super
tough, light weight, naugalhyde vinyl. Available in

three decorator colors:

Electra Blue, Saddle Tan, and White Room White

TRS-80 KEYBOARD $7.95 VIDEO DISPLAY $9.95*
CASSETTE $3.95 COMPLETE SET $19.95*

'With expansion interface add $3.00
(Pictured above with expansion interface )

PET $15.95 APPLE II $9.95 (Keyboard only)
SORCERER $9.95 APPLE II DISK $3 95
TRS-80 DISK $3.95 APPLE SET $1 1 .95

CENTRONICS 779 $19 95
Send check or money-order to:

Include $1 00 for postage and handling. Compu-Cover
P.O. Box 324 (Dept. B)

V
DEALER INQUIRIES INVITED Mary Esther FL 32569
CLUB DISCOUNTS AVAILABLE Phone (904) 243-5793
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INTRODUCING
HEWLETT-PACKARD'S HP 41C
ACALCULATOR. A SYSTEM.
AWHOLE NEW STANDARD.

The new HP-4IC Item

Hewlett-Packard is a

powerful programmable
calculator thai features

an LCD ilispla\ with
alphanumeric capabiliu

hi registers ol data

storage or up to 400 lines

ol program memory —
expandable to M^ registers

or up to 2 (HM> program
lines, up tO 6 levels ol sub-

routines. It) condi-

tionals and Sd internal

I lags specific loop

control, indirect addu-ss-

mg. local and global

branching. Continuous
Memory R\'\ logic

And when you need them Memor\
Modules — plug-in modules for

storing programs and data: an "extra

smart" Card Reader a Printer that

prints upper and lower case alpha\plus special char-
acters and does high

resolution plot

Modules — prepro-

grammed, plug-in modules
that give solutions to a
wide range of problems
The HP-41C lets vou

reassign any standard
function, any programs
you've written, or pro-

grams provided in the

Application Modules — to

any kevboard location

you want And of course
Hewlett-Packard backs
the HP-41C with total soft-

ware support including

an Owner's Manual and
thousands of programs
in the HP-4IC Applica-

tions Pacs. Solutions Books, and the

HP Users' l.ibrarv

Experience this remarkable instru-

ment The new HP-4ICfrom Hewlett-

Packard. A calculator A system A
whole new standard

»
I I Mrnmn Minlulr*.

ting, the Wand to

input programs in

bar code form
(available earK
1^80). Application 2 l The Printer
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GQfTlpLiLwPir White Plains Mall, 200 Hamilton Ave.

I

for Radio Shack
computers

• SUPER DISC
— 70 PROGRAMS $13.95

• BUSINESS
• FINANCE
• MATH/STATISTICS
• GAMES
r

14 PAGE CATALOG
Write to Elliot Kleiman
National Software Marketing
4701 McKinley Street
Hollywood, Florida 33021
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save more than 20%

NORTH STAR-INTERTUBE
THINKER TOYS--MICROTEK

The smartest computers at the smartest price

QUAD A DOUBLE DENSITY
LIST ONLY

HORIZON-1-32K-D kit $1999 $1585
HORIZON-2-32K-D kit 2399 1905
Assembled & tested 2765 2195

HORIZON-2-32K kit QUAD 2799 2225
Assembled & tested 3215 2555

PASCAL for NORTH STAR on Disk 49
Powerful NORTH STAR BASIC FREE
TEI PT 212 COMPUTER 5 mHz 8000 6250
THINKER TOYS
DISCUS/2D A&T 1149 949

DISCUS/2+2 12 megabytes
A&T 1549 1299

MEASUREMENT SYSTEM
MEMORY A&T 4mHz 64K 640
INTERTUBE II

SMART TERMINAL 995 745
MARYELLEN WORD
PROCESSOR Your Best Buy 38

MICROTEK PRINTER 750 675
ANADEX PRINTER 995 875
FLORIDA DATA PRINTER
600 cps 4300 3440

PDS for NORTH STAR
Better than CP/M 95

COMPILER for HORIZON
Secret Superfast Code 95

VERBATIM the best

DISKETTES Box of 10 29
Which Computers are best' BROCHURE FREE

AMERICAN SQUARE COMPUTERS
KIVETT DR " JAMESTOWN NC 27282

(919) 883-1105

corner
White Plains, N.Y. 10601

(914)WHY-0ATA.
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an APPLE
There an

APPLE
Everywhere an

APPLE!
APPLE!

AND GET A LOAD OF
THIS DEAL!

WITH EVERY PURCHASE OF AN

APPLE II-16K

S1195
00

MASTER CHARGE & VISA ACCEPTED

COMPUTER CORNER OF NEW JERSEY
439 RT 23 POMPTON PLAINS, N.J. 07444

CALL TODAY
(201) 835-7080imf TFSTPn uiunev tmipc * ' ww^w www

'PRIME TESTED MEMORY CHIPS
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APPLE SERIAL AND
PARALLEL INTERFACE
Solid State Music introduces the

AIO Serial and Parallel Apple Inter-
face. The AIO allows flexibility for
interfacing an Apple II with
peripherals such as printers, plotters,
terminals, modems and other com-
puters.
The AIO's parallel interface fea-

tures software programmable I/O
ports with enough lines to handle two
printers simultaneously with hand-
shaking control. The manual in-

cludes a software listing for con-
trolling parallel printers, and a
parallel driver routine is available in
firmware as an option.
The AIO comes complete with serial

interface firmware, two cable as-
sembles and a comprehensive user's
manual.
SSM, 2116 Walsh Ave., Santa

Clara, CA 95050. (408) 246-2707.
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REMOTE CONTROL FOR APPLE

Introl/X-10 allows users to re-

motely control 110 volt A.C. devices
by commands sent over existing
building wiring. Utilizing the in-

telligence of the Apple computer,
command signals are sent to a TBSR/
System X-10 Command Console. The
console then sends signals over
existing wiring to control electrical
devices.
Introl/X-10 comes with software to

control devices on predetermined
schedules. It provides: control of de-
vices at a given time; selection of
daily or weekly schedules; specifica-
tion of day of the week or exact date
for a particular event; specification of
intervals of time for an event; device
wattage ratings for power consump-
tion accounting for energy manage-
ment. $279.
Mountain Hardware, Inc., 300

Harvey West Blvd., Santa Cruz, CA
95060.
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TABLET ACCEPTS HAND
PRINTED CHARACTERS

Innovision has announced its first

entry in a new line of low cost
peripheral devices for personal com-
puters: the PrestoDigitizer tablet for
the PET. Through the use of this
tablet, personal computer users can
communicate with their machines by
using ordinary hand printed char-
acters.

The user first takes part in an
adaptive process in which the com-
puter is "taught" to recognize the
user's style of hand printed char-
acters. The burden for learning is

placed on the computer and not on
the user.
The tablet can be used to recognize

the entire upper case alphabet,
numerals, and many punctuation
marks. $48.50.

Innovision, P.O. Box 1317, Los
Altos, CA 94022.
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MODEM FOR PERSONAL AND
SMALL COMPUTERS
An acoustic modem designed

specifically for the personal and
small computer market has been
introduced by Novation, Inc.
Called the CAT, it is engineered to

transmit data over all telephone
lines, is Bell 103 compatible and has
an AC wall-mount transfer.
The CAT is designed to allow bus-

inessmen and hobbyists to maximize
the potential of their computers and
terminals by letting one unit talk to
another. $199.
Novation, 18664 Oxnard St.,

Tarzana, CA 91356.
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APPLETIME FROM WEST SIDE
ELECTRONICS

Model APT-1 is a Real Time Clock
for the Apple II computer. Six digit
time information can oe displayed on
the screen and printouts are used for
timing events, controlling other
peripherals, data logging, etc. Includ-
ed is an external wall transformer
which keeps the clock running when
the computer is turned off. Other
features include: 12/24 Hour,
AC/Crystal timebase, and BCD or
ASCII data format. The Appletime
plugs into any slot of the Apple II and
can be used with machine language or
Basic programs. $79.95.
West Side Electronics, P.O. Box 636,

Chatsworth, CA 91311.
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DIRECT CONNECT MODEM
Anderson Jacobson, Inc. an-

nounces an FCC approved direct

connect modem, the AJ 245 which is

easily connected to a modular jack or

DAA. Line connections are switch
selectable and do not require internal
modifications.
Anderson Jacobson, Inc., 521 Char-

cot Ave., San Jose, CA 95131. (408)
263-8520.
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2KB CHIP FOR PET
PROGRAMMING
The Basic Programmer's Toolkit

consists of ten commands for
programming on the PET in the form
of a two-kilobyte ROM chip. An
extensive manual that describes the
installation procedure and the use of
the commands, complete with ex-

amples is included.
The Toolkit is mounted on a special-

ly constructed printed circuit board
with edge connectors and attaches to

the memory expansion port of any 8K
PET. $79.95. It is also available as a
chip that plugs into a spare socket
inside the new 16K or 32K PET.
$49.95.
Palo Alto ICs, 430 Sherman Ave.,

Palo Alto, CA 94306.
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YOU THINK YOU'VE SEEN WORD
PROCESSING SOFTWARE?

The magic wand;Word Processing

System offers you the best features of any system
in the micro market

FEATURES INCLUDE:

Full-screen text editor

Simple, control key operation

Edit programs as well as text

Assemble, compile or run programs
without modification

Files larger than memory
Files up to 256K

Library files

Merge part or all of one file with

another

Spool printing

Print a file while editing another

Easy page formatting

Simple commands set margins, page
length, etc.

Override commands at run-time

Give any command from the key-

board as well as in file

Variable pitch control

Change pitch in mid-line, even
mid-word

Up to 128 user-defined variables

String, numeric or dollar format

Form letter generation from external

data files

Compatible with both sequential and
fixed-record files

Conditional commands
Any command may be conditional

Print to disk and /or printer

Save all or part of output on disk

Switch from specialty printer to CP/M
list device

Print the same file on either specialty

or standard printer

EASE OF OPERATION

With all its power, the MAGIC WAND is

remarkably easy to use. This is no acci-

dent. The command structure is designed
to be flexible and logical so that you can
perform basic functions with a minimum of

commands.

We have included in the manual a step-

by-step instructional program, for the per-

son who has never used a word-proces-

sor before. The trainee uses sample files

from the system disk and compares his

work to simulated screens and printouts.

In addition to the lessons, the manual
has a complete documentation of the

command structure, special notes for pro-

grammers, an introduction to CP/M for

non-programmers and a glossary. The
manual is typeset, rather than typewritten,

for greater legibility.

We have written the manual in non-

technical English, because we want you

to read it. We don't overload you with a

bunch of jargon that could conluse even a

PhD in Computer Sciences.

We send out newsletters so that users

of the MAGIC WAND can learn special

applications of the print commands. For

example, we might show you how to cre-

ate a mailing list or set up an index for

a file

In short, we've done everything we can

to make things easy for you. Because the

best software in the world is just a bunch
of code if you can't use it.

For more information , call or write:

svaaW business abdications, vac.
3220 Louisiana • Suite 205 • Houston, Texas 77006 • 713-528-5158

'•a'ChCcyp
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TRS-80 TAPE DIGITIZER

A tape digitizer from Alphanetics
promises to eliminate bad tape load-
ings, permit copying of data and pro-
gram tapes without using the TRS-80
computer, and simplify the process of
using a cassette recorder to store and

retrieve computer data. It is fully
compatible with Level I and Level II
tape formats, and tapes reproduced
by use of this device can be played
back on an ordinary cassette-TRS-80
combination.
Two features of the tape digitizer

are its ability to make copies oftapes
that are better than the originals, and
to make copies of "system tapes.
Alphanetics, P.O. Box 597, Forest-

ville, CA 95436. (707) 887-7237.
CIRCLE 269ON READER SERVICE CARD

APPLE MUSIC SYSTEM
Micro Music Inc. announces Micro

Composer, an Apple II compatible
low-cost music system. A step-by-
step instruction manual leads the
user through entering, displaying,
editing and playing music with up to
four voices with a four octave range.
Micro Composer allows the user to

see all four voices at the same time
the music is played; enter music by a
coding system which keeps track of
rhythmic durations; program pitch,
rhythm and timbre; choose from
seven different tone colors for each
voice, or create his own tone color;

save his music on disk or cassette.
$220.
Micro Music Inc., University

Plaza, Suite 8, 309 West Beaufort,
Normal, IL 61761. (309) 452-6991.
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INTELLIGENT GRAPHICS
TABLET FOR APPLE
Apple Computer, Inc., announces

The Graphics Tablet which gives
educators, businesspeople, artists,

and scientists the power of graphics
for tasks ranging from digitizing
circuit board schematics to creating
high-resolution, multicolored orig-
inal art.

The Graphics Tablet features an
11x11 inch drawing surface, a
coated mylar overlay (containing the
menu of tablet functions), a stylus,
disk-based software, and a printed
circuit interface card which plugs
into the Apple computer. $795.
Apple Computer, Inc., 10260

Bandley Dr., Cupertino, CA 95051.
(408) 996-1010.
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DISK DRIVE WOES? PRINTER INTERACTION?
MEMORY LOSS? ERRATIC OPERATION?

DON'T BLAME THE SOFTWARE!

ISO-1
>
"\3 ,so "2

Power Line Spikes, Surges & Hash could be the culprit!

Floppies, printers, memory & processor often interact!

Our unique ISOLATORS eliminate equipment interaction

AND curb damaging Power Line Spikes, Surges and Hash.

•ISOLATOR (ISO 1 A) 3 filter isolated 3 prong sockets;

integral Surge/Spike Suppression; 1875 W Maximum load,

1 KW load any socket $54.95
"ISOLATOR (ISO 2) 2 filter isolated 3 prong socket banks;

(6 sockets total); integral Spike/Surge Suppression;

1875 W Max load, 1 KW either bank $54.95

•SUPER ISOLATOR USO-3), similar to ISO-1 A
except double filtering & Suppression .... $79.95

•ISOLATOR (ISO 4), similar to ISO 1 A except
unit has 6 individually filtered sockets .... $93.95

•ISOLATOR (ISO 5), similar to ISO 2 except
unit has 3 socket banks, 9 sockets total . . . $76.95

'CIRCUIT BREAKER, any model (add CB) Add $ 6.00
•CKTBRKR/SWITCH/PILOTany model

(CBS) Add $11.00

PHONE ORDERS 1 617 655 1532

Z^V Electronic Specialists, Inc.
171 South Main Street. Natick. Mass. 01760

Dept. CC

What you C
is what
you get

!

C Compiler forCP/M
New, and available now! An easily affordable compiler

incorporating most of the features of the full C language.

BD SOFTWARE
System requirements: CP/M and at least 24K of RAM
Variable Types: char, int, unsigned
Composite Types: arrays, structures, unions
Pointers: to variables, structures, unions and functions

Features: is a structured language, all functions (Programs)
recursive; more powerful expression operators than any
other von Neuman type language; allows free-formatted
source; close enough to UNIX" C to make conversions
feasible.

Speed: On 2 MHz 8080, the statement for(i = 1; i < 30000;
i ++) x = 5; takes about 4 seconds to execute.

Package contains: compiler, linker, library manager; standard
function library; sample source files include games, a
terminal emulator with disk l/Om plus the source for
many standard library functions; BDS C User's Guide;
Book—The C Programming Language by Dennis Ritchie
and Brian Kernighan of Bell Labs.

Price: $110
Recipient of the Computer Lib Seal of Approval

*CP/M is a trademark of Digital Research Corp
"UNIX is a trademark of Bell Laboratories
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Lifeboat
2248 Broadway. New York, NY 10024 (212)580-0082 Telex 668585
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GRAPHICS POTENTIAL OF
MICROCOMPUTERS ENHANCED
A demonstration disk which in-

tegrates the Hi-Pad Digitizer from
Houston Instruments with any North
Star-based computer and Vector
Graphic's High Resolution Video
Display, is available from MicroAge
Wholesale.
The Hi-Pad Digitzer allows

graphics input on a microcomputer
witn both serial and parallel inter-

faces as standard features. In addi-
tion to resolution by inch, metric
measurement is also included on the
Hi-Pad. It also has a translucent
tablet area for rear projection. $795.
MicroAge Wholesale, 1425 West

12th PL, Tempe, AZ 85281. (602) 894-
9247.
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PENRIL 300/1200 MODEM
U.S. Robotics, Inc. introduces the

new 300/1200 modem which operates
at 300 or 1200 baud, halfor full duplex

over voice grade telephone lines. The
modem incorporates a 300 and a 1200
baud modem into one package. The
300/1200 modem can be incorporated
into existing low speed systems.
When the system is upgraded, the unit
can take immediate advantage of the
higher data rate. $799.

U.S. Robotics, Inc., 1035 W. Lake
St., Chicago, IL 60607.
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WORD PROCESSING

THREE NEW SYSTEMS
The System-Z Word Processor and

Business System features the Z-80

processor, S-100 bus, CP/M Disk
Operating System, a full-sized disk
drive (standard), 32K RAM, basic
printer I/O a fully encoded ASCII
keyboard, CRT video monitor, and
software. $2,899.
The System 8 features the

MicroDaSys custom console, key-

board, S-100 bus motherboard, 16
amp power supply, fan, 80x24
video/graphics card, and the MD-
690b 6809 based CPU board. The
system includes a 2400 baud cassette
interface, 10KPROM space, IK RAM.
20 I/O lines, an RS-232 interface, and
interrupt driven keyboard innut. The
MicroDaSys ColorMaster viaeo card
allows the addition of 8-color video
generation as a system option. $798.
The System 9 includes those

features found in the System 8 and
adds a 32K static RAM card pop-
ulated with 8K of RAM chips.
MicroDaSys, P.O. Box 36051, Los

Angeles, CA 90036. (213) 935-4555.
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"DOCUMENT PROCESSOR"
Computer Data Systems, Inc. has

announced the Versatile "Document
Processor," a complete turnkey sys-
tem with a Versatile 4 Dual Drive
computer and a Qume Sprint 5 letter
quality printer. $10,000.
CDS, Building #3, Drummond

Plaza, Newark, DE 19711. (302)
738-0933.
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NEECO PROUDLY ANNOUNCES THE NEWEST
HARDWARE AND SOFTWARE FOR YOUR PET!

The PET is now a truly sophisticated

Business System with the announcement

of these peripherals and software packages.

3SK PRODUCT DESCRIPTION PRICE AVAILABILITY

PET 2001 -8KN'L»^»<i»r»l 8K RAM
PET 2001—8K 8K RAM
PET 2001-16KN(L«»«K»r»ii6K RAM-
PET 2001-32KN ...». K.ym)32K RAM
PET 2023 PRINTER
PET 2022 PRINTER
ROMRETRO KIT
PET 2040
PET C2N

ROLL FEED
TRACTOR/ROLL
UPDATED O/S
DUAL FLOPPY-
2nd Cassette

$ 795
$ 795
$ 995
$1295
$ 850
i 995
$ 90
$1295
S 100

DEC/JAN
IMMEDIATE
IMMEDIATE
IMMEDIATE
IMMEDIATE
IMMEDIATE
IMMEDIATE
IMMEDIATE
IMMEDIATE

Ortw CWCiwra
M>M July

'Trw I6K 12K IWrg* •/Oo#fdl unit! do nol >nclud* • catMII* drive

20*0 Floppy Oiva rfjquirn a 16K O' MK unit SK RAM RatroM •••'

ALL PETS ARE FULLY TESTED BY NEECO BEFORE SHIPMENT NEECO IS A
FULL CUSTOMER-ORIENTED BUSINESS CALL FOR OUR FREE CATALOG
SEND US A COPY OF THIS AD WITH AN ORDER ANO WE WILL WARRANTEE
YOUR COMMODORE PET FOR ONE FULL YEAR'

PET-DISK BASED BUSINESS SOFTWARE
SOFTWARE/APPLICATION

WORDPRO II / WORD PROCESSING
WORDPRO III / WORD PROCESSING

GENERAL LEDGER
ACCOUNTS PAYABLE

ACCOUNTS RECEIVABLE
MAILING LIST

NEECOLEDGER

NEECOMAILER

REQUIRES

2040 » 16K PET
2040 • 32K PET
2040 • 32K PET
2040 32K PET
2040 • 32K PET
2040 32K PET
COMPUTHINK 4

M DRIVE • 32K PET
COMPUTHINK 4

M DRIVE 32K PET

AUtHOR

PRO/MICRO
PRO/MICRO
CMS SOFTWARE
CMS SOFTWARE
CMS SOFTWARE
CMS SOFTWARE
NEECO

NEECO

AVAILABILITY

IMMEDIATE
DECEMBER
IMMEDIATE
DECEMBER
DECEMBER
IMMEDIATE
IMMEDIATE

IMMEDIATE

PRICE

$100

$200

$295-

$295-

$29t*

$10L

$795

$150

•The CMS Software (G/L. A/R. A/P) are based on Osborne & Associates trial tested business basic software

Software is complete with full documentation and user instructions All packages require a printer for output

Commodore recommends the NEC Spinwriter (available from NEECO) as the output printer for WORDPRO

DEALER INQUIRIES INVITED ON SOFTWARE & NEC (PET) SPINWRITER

FOR WORD PROCESSING
NEC IS BEST!

55 characters per second output speed

Changeable thimble for different typestyles

Less than 1% warranty malfunction rate

IBM quality letter output

Dealer inquiries invited

THE NEC SPINWRITER
MODEL 5530-P ( SSS^t )

$2995
'Price includes iEEE interface

to PET IEEE Port is available

for use with 2040 Dual Disk

The NFC 5530-P is the output printer recommended by Commodore tor their Word Processing System

NEECO
NEW ENGLAND ELECTRONICS CO.. INC. (61 7) 449*1 760

679 HIGHLAND AVE NEEDHAM. MASS 02194

SHOWROOM HRS MON - FRI 9 30 - 5 30. EST
MASTERCHARGE OR VISA ACCEPTED
TELEX NUMBER 951021 NEECO
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CHESS * BACKGAMMON * MORE!

TR
Z-CHESS

NEW MACHINE LANGUAGE GAMES!
FOR I6K LEVEL II

Play the classic game of CHESS using the
TRS-80 graphics. Seven levels of difficulty
(up TO SIX LEVELS OF "LOOK AHEAD") PROVIDE
A CHALLENGING GAME FOR ALL. AlPHA-BeTA
PRUNING AND MOVE SORTING ARE EMPLOYED TO
KEEP RESPONSE TIMES TO A MINIMUM. SETUP
MODE ALLOWS THE BOARD TO BE ARRANGED AS
desired. Plays all moves — including CAST-
LING and EN PASSANT captures. Numbered
SQUARES SIMPLIFY MOVE INPUT. PoSSIBLY THE
FASTEST GOOD STRATEGY CHESS GAME AVAILABLE!

S 17.95

::::::::

I I I I I I II
t i i * y i 1

1

BACK-40

A SUPERIOR OPPONENT WHICH MAKES EXTENSIVE
USE OF THE TRS-80 GRAPHICS TO DISPLAY A
REGULATION STYLE BACKGAMMON BOARD
OF UNRIVALED QUALITY AND CLARITY INCLUDING
the dice! BACK-40 DOUBLES if it stands a
GOOD CHANCE OF WINNING WHICH IT USUALLY
does! Every feature of a regulation BACK-
GAMMON MATCH IS INCLUDED EVEN KEEPS
SCORE

Si 4. 95

DR. CHIPS

A FASCINATING PROGRAM BASED ON THE FAMOUS
"DOCTOR" and "ELIZA'programs. Simply
"TALK"(er."TYPE") to your computer
dr. chips will analyze your sentences and
"TALK" back to you — immediately! Although
DR. CHIPS' responses should not be taken
SERIOUSLY, HE IS THE ULTIMATE COMPUTER
INTRODUCTION FOR THE FAMILY AND FRIENDS
AND A SUPER "CONVERSATIONALIST" AT PARTIES?

$14.95

IMMEDIATE
SHIPMENT BY
FIRST CLASS

MAIL
TEXAS RESIDENTS

ADD 5%
ORDER BY MAIL OR

PHONE

The Softwan© Association
P. O. BOX 58365 HOUSTON, TEXAS 77058 PHONE: 713 / 482-0883
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TERMINALS & I/O

Z-8 BASED CRT

Called the miniMas, Micro Applica-
tion Systems' Z8-based CRT is de-

signed for large-volume applications
where durability and compact size

are essential.

Standard hardware features in-

clude: 12" CRT, 7x9 dot matrix dis-

playing all 128 ASCII characters,
24x40 or 80 characters, 25th line

status display, 4 K memory for 2-page
display, inverse screen, sixteen baud
rates for each of I/O and auxiliary
ports.
Standard software features in-

V

elude: page mode, scroll mode,
transmit (page mode), XY placement
of cursor, new line mode, keyboard
lock/unlock, erase from cursor to end
of line or screen, protected field mode
in conjunction with any combination
of attributes, tab to next field, and
function code compatability with
VT52, ADM3A, Hazeltine 1400-1500,
and ADDS Regent 100-200.
Micro Application Systems, 5575

North County Rd. 18, Minneapolis,
MN 55442. (612) 559-0320.
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BIDIRECTIONAL RS-232 PORT
FOR PET

TNW Corporation offers the TNW-
2000 Serial Interface to a bidirec-

tional RS-232 port to the Commodore
PET and other IEEE-488 computers.
Users of these computers can now
interface them to standard RS-232
printers, terminals, and modems, and
to other computers.
The TNW-2000 is delivered as a

fully assembled and tested unit with
cabinet, IEEE bus cable, built-in

female EIA (RS-232) connector, and
full documentation. $229.
TNW Corporation, 3351 Hancock

St., San Diego, CA 92110. (714)
225-1040.
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PRINTER FOR MINIS
AND MICROS
DIP, Inc. announces the model

DIP-80 Data Impact Printer.

The model DIP-80 features 7x7 or
14x7 matrix printing, upper/lower
case character set, 100 characters per
second bidirectional print-out, roll or
fan-fold paper, "finger clean" ribbon
cartridge loading, and a low 3.5"

profile.

DIP-80 is designed to interface
directly with mini and micro
computers.
DIP, Inc., 210 Lincoln St., Boston,

MA 02111. (617) 482-4212.
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SYSTEM INCLUDES:
• 2 Siemens 8" Disk Drives

• 1 Cabinet with Fan and Power Supply.

• 1 Tarbefl Floppy Disk Interface, assembled & tested.

• 1 CP/M* Disk Operating System.

• 1 Tarbell BASIC.
• All Cables and Connectors.

• Complete User Documentation.

• Fully Factory Assembled and Tested.

VDS-II Single Density $1888
VDS-IID Double Density $1999

CP/M is a

Qsi
' 950 DOVLEN PLACE. SUITE B
CARSON. CA 90746
(213) 538-4251 • (21 3) 538-2254

G LIGHT PEN TRsao
^^f LEVEL II

TRS-80
Economy — $19.95

(Plugs into tape recorder. Batter-

ies and sample program included.)

Professional — $34.95

(Plugs into expansion port. Allows

other expansion port use. No bat-

teries needed. Includes Demo-
Game Cassette.)

PET
Professional — $29.95

(Plugs into user port. No batteries

needed. Sample program in-

cluded.)

No assembly necessary — ready to

plug In. Demonstration program and

complete documentation so you can

write your own programs in BASIC.

MAIL COUPON TODAY —

f5* 3G Company, Inc. Dept. CC (503) 6624492

V2J Rt. 3, Box 28A, Gaston, OR 97119

TRS-80 Economy TRS-80 Professional PET Professional

$19.95 $34.95 $29.95
Rush me 3G LIGHT PENS.

(Add $1.50 for mailing and handling — $6 00 foreign.)

Enclosed is Check or Money Order Master Charge [J Visa

Card No

NAME

Exp. date

ADDRESS.

CITY STATE ZIP

REMEMBER, 3G OFFERS A 30 DAY
UNCONDITIONAL MONEY BACK GUARANTEE!
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TYPEWRITER/PRINTER FROM
MICROCOMPUTER DEVICES
Microcomputer Devices introduces

a low-cost, letter-quality ter-
minal/printer with IBM Selectric II

typewriter capability and designed
for the TRS-80, Apple, Sol and other
personal computers.

Called the Selectra-Print, the com-
bination output terminal/printer is a
computer version of the IBM Selectric
II incorporating customized actuator
solenoids for print commands. It also
retains typewriter capability. Stan-
dard features include 31 changeable
type fonts and sizes, 15 CPS speed,
full upper and lower case

alphanumeric display, tab com-
mands, and backspace and index
keys. Options available include dual
10 or 12 pitch, correction key, tractor
and pin ieed, noise reduction and RS-
232 interface. $1,925 for TRS-80 inter-

face; $1,850 for other computers.
Micro Computer Devices, 3156 East

LaPalma Ave., Department H.,

Anaheim, CA 92806. (714) 630-8206.
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INTERFACE TRS-80 TO
IBM MODEL 50
Mediamix introduces a line ofpro-

ducts related to interfacing the TRS-
80 to the new IBM Model 50 Electronic
Typewriter. These products include a
hardware interface for connecting the
Model 50 to the CPU or the expansion
interface. Software includes a printer
driver program, patches for the Elec-
tric Pencil, as well as other special
application programs (including a
program for typing TV/movie
scripts).

The IBM Model 50 when combined
with the Mediamix products can type
in 10 and 12 pitch regular type, or
proportionally spaced type with right
justification capability. Sentence and
word underlining, title centering,
indented paragraphs and an array of
special codes are available.
Mediamix, Box 8775, Universal

City, CA 91608.
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PRINTER FOR TRS-80

Matchless Systems has added an
80-column, bi-directional, 5x7 dot
matrix printer to its line of TRS-80
related products.
A full 96 ASCII set permits printing

upper and lower case characters
which can be expanded for double-
width fonts in bold face.
The printer has a Centronics-

compatible parallel interface and
may also be used directly with Apple,
Sorcerer, or any standard com-
puter with parallel interface. $749.
Matchless Systems, Dept. 3, 18444

South Broadway, Gardena, CA 90248.
(213) 327-1010.
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HOW TO MAKE MONEY
WITH YOUR PERSONAL

COMPUTER
NEW 224 page research report. HOW TO MAKE
MONEY WITH COMPUTERS—by Jerry Felsen, Ph.D.

—shows you mors than 30 high-profit computer

business and investment opportunities:

• How to use personal computers for stock market and option

trading

• 27 start-at-home computer businesses including consulting,

contract programming, software packages, free-lance writing,

systems houses, seminars, newsletters . . and 20 more
• How to invest in securities of the Computer & Information In-

dustry for above-average returns

• How to predict future direction of stock market trends with

80% accuracy . advanced investment decision models for

market timing and stock selection based on artificial in-

telligence techniques
• How to double your money in less than one year by trading in

listed options

• Plus—computer technological forecasting, marketing . . . and
much, much more

EXAMINE FREE FOR 10 OAYS, write for this information-packed

handbook today. Shipped postpaid with a 10-day money-back
guarantee. Enclose this ad and your check for $15.95, together

with your name & address, and mail to MAN-COMPUTER
SYSTEMS, INC.; Suite K-10; 84-13 168th St.; Jamaica, NY 1 1432

(New York residents please add sales tax.)

LOWECO DECEMBER OISCOUNTS
ON TRS-80 PROGRAMS

(1) TELEPHONE ADDRESS/MAILING - Name & Zip
Sort Even retrieves name from phone # Very quick
access of over 140 listings per 16K RAM

(2) CHECKBOOK — Keep up with, or ahead of. the bank
With 45 account categories, vendor names, & easy
access Holds about 170 checks per 16K RAM

(3) TAX AUDIT — Offers 40 dedicated tax deduction
column expenses with room for 5 more of your own
Keeps track of vendors and saves pencils 200 listings

per 16K RAM
(4) MANDALAS FOR THE CYBERNETIC AGE - Warning

Highly hypnotic graphics. 2 sets of 4 interweaving
designs. $15

All Level II 16K Cassettes, for December, $20 or as noted

LOWECO also carries Microsoft, TSE and TBS for the
Tandy Trademark TRS-80 Our 12/31/79 "Welcome To
The 80's" mailing will be full of TRS Tips, Peeks and Pokes
If you circle Reader Service Number I60or are already on
our list, then you'll receive it. else you wont.

Loweco Computor
1803 Rodney

Los Angeles, CA 90027
213-660-7530

Money order, cashier's check speeds delivery

6% sales tax for Californians

Channel Data 6ystems
(±commodore PET X TR6-0O Level II

")

The Channel Data Book for Pet $20
A complete hardware and software updated reference
service listing descriptions for over 1 400 software programs
and over 200 peripheral devices for PET. Designed to

organize documentation, newsletters, listings, and other
user selected information in an attractive 3-ring binder.

Omnifile $20
A powerful database program with sorting, formating, and
computational features for accessing and processing
almost any type of record. Suitable for mailing lists, check-
book and other transaction records, inventories, sales
records, statistical records and even as a cash register.

General Ledger for PET only $20
GENERAL LEDGER is an enhanced version of the
PERSONAL LEDGER program that is configured to operate
with the new Commodore PET or CBM computer systems.
Transactions and account data can be stored on the
Commodore 2040 Dual Diskorcassette. GENERAL LEDGER
occupies about 6.2K of RAM memory so a 1 6K machine will

allow about 200 accounts with names and budgets speci-

fied by the user. An audit trail of all entered transactions is

printed on the printer or screen and stored on tape or disk.

A companion program, OMNIFILE, allows analysis of the

transactions stored on tape or disk.

Explore for PET only $15
Explore Washington, DC, operate a computerized tank,

hunt treasure in a magic cave or survive in a haunted castle.

EXPLORE brings you four stories in which you participate.

A self tutor course is also provided to get you started. In-

spired by the computerized fantasy simulation "Adventure",
EXPLORE is a conversational program which operates on
the Commodore PET with only 8K bytes of memory.
EXPLORE is provided on cassette with an introdution, the
Explore program and five data files. It also includes a manual
with program notes and modifications for use with the new
ROM set.

Cash, Checks, Money Orders, Visa, Master Charge

005 Q64-66Q5

5900 Mondorin Pve. Goleto CA 9>3017
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SOFTWARE
SYSTEMS SOFTWARE
LANGUAGES

Cromemco 32K Structured
Basic, designed to run in 64K
Cromemco Systems, is said to assist
the programmer in building a pro-
gram from logical blocks of code. It is

available on either 8" or 5" disk. $295.
Cromemco, Inc., 280 Bernardo

Ave., Mountain View, CA 94043, (415)
964-7400.
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SYSTEMS
Percom Data Company an-

nounces a 6809 operating system
for the company's SS-50 bus com-
patible 6809 control computer and
other 6809 MPU systems. Called
Psymon, the IK operating system
includes eight monitor-type com-
mands and 15 callable utilities.

Percom Data Company, 211 N.
Kirby, Garland, TX 75042, (800) 527-
1592.
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Chaos II, a high level, time-
shared operating system of the 8080
and Z80 series of , microcomputers,
utilizes Bell Laboratories' UNIX
system as its model. The system
features multiprogramming; several

programming languages; complete
file/directory system with file pro-
tection/sharing; command lines and
files with user-defined arguments,
wildcard file names and macro
argument passing capability; pro-
gram nesting/recursion and inter-

language calls. $300.
Computer Systems Design

Group, 3632 Governor Dr., San Diego,
CA 92122.
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PCNET announces the availa-
bility of computer mail support
software for the PET called PAN,
which enables the user to exchange
written messages with another com-
puter. The package, which is de-
signed for use with an 8K or larger
PET, includes a perpetual license for
the software and a user's manual.
$12.

People's Computer Company,
P.O. Box E, Menlo Park, CA 94025.
CIRCLE 286 ON READER SERVICE CARD

RECREATION, GAMES
Microsketch II. written for TRS-80

Level II or 32K Disk BASIC systems,
allows the user to draw and create
patterns on the COMPUTER SCREEN.
It contains five subsystems: Automatic
Pattern Designer, Typewriter, Big
Print, Graphic String Creation and
Command String Creation. Screens
created using Microsketch II may be

further manipulated using Microscreen,
which has the capability of storing up to

ten screens in memory simultaneously.

$3.95.

International Data Services, 340 W.
55th St., New York, NY 10019. (212)

765-8610.
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Artist and Easel for the Imagi-
nation Machine allows the computer
user to "draw, doodle and play."
Artistic creations may be stored on
cassette tape. The Music Box/
Player Piano cassette allows the
user to compose music with the
Imagination Machine.

APF Electronics, Inc., 444 Madi-
son Avenue, New York, NY 10022,

(212) 758-7550.
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Using Keynote from Hayden
Book Company, the TRS-80 user may
input music through the keyboard or
from a pre-recorded cassette, review
and edit the piece, and play it through
the tape player or external amplifier.
$9.95. Sargon II, which came in
third at the 9th North American
Computer Chess Championship, is

available for TRS-80 Level II and
Apple II. It includes seven levels of
play and a special hint mode. $29.95.

Hayden Book Company, Inc., 50
Essex Street, Rochelle Park, NJ
07662, (201) 843-0550.
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TBS 80 DISK BASED BUSINESS SOFTWARE

ALL PACKAGES UTILIZE RANDOM ACCESS. EXTEN-
SIVE ERROR TRAPPING, EFFICIENT CODE, FOLLOW-
UP ASSISTANCE, USER DESIGNED SCREENS, AND
MUCH MORE. WE'RE NOT -CHEAP" BUT WE'RE
DE-BUGGED.

INVENTORY REPORTING INCLUDES 8L8, RE-
ORDER. Oik, VEN, COST. REC.
RANDOM ACCE88 BY ITEM # OR
BY STOCK #. 100 VENDORS 1400

ITEMS.

GENERAL LEDGER 200ACCTS + CONTRA (USER DE-
FINED). TRAIL BAL. PAL. BAL
SHEET, JOURNAL LISTING,
CHART OF ACCTS. DOESNT AC-
CEPT O/B JOURNALS.

PAYROLL

ACCTS REC

MAO/LIST

GAMES PACK

SAL/HRLY INS DED + 2 MISC.
FULL REPORTING FICA. STATE.
FED. F.U.T.A. 80 + EMPLOYEES.

BAL FWD, AGING AND BILLING
RPTS. RECORDED BY INV « OR
CHECK #.800 ACCTS.

SORT BY ZIP. NAME. USER
CODES. FULL OR PARTIAL
PRINTING. 4 LINES N/A. SUP-
PORTS 900.

GAMES INCLUDING 80-OUT
(BREAKOUT). DISK OR TAPE.
TAPE (16K LEVEL 2) DISK (82K
RAM)

WHOOPS ITU RUNNINGOUTOFROOM
PRICES: INVEN.G.L., PAYROLL, A/R $266.00

MAIL/LIST 79.96 GAMES PACK! 89.96

ALSO AVAILABLE JOB COSTING* PAYABLES, AND
CUSTOM APPLICATIONS AND FREE UP TO DATE IN-
FORMATION ABOUT NEW AND FUTURE TRS-80
PRODUCTS.

AFFORDABLE BUSINESS SYSTEMS INC.
2101 E.BROADWAY RD., SUITE NO. 11

SPENDA DIMEANDCALLFORMORE INFORMATION— CIRCLE 100 ON READER SERVICE CARD _

TRS-80
CUSTOM SOFTWARE

Programs designed to do
EXACTLY what you want.

ANY APPLICATION
FULLY WARRANTEED

To perform as Designed, if any "BUGS" are

found they will be EXTERMINATED - FREE
of CHARGE.
PRINTOUTS of all PROGRAMS & SAMPLE
RUNS supplied.

(sorry no games)

For complete info, send Type of Basic Mem
Size, No. of Disc Drives, Type Printer,

Description of Data to be used, and Format
of Output Desired. OR CALL

GEORGE MEYER (201) 485-1555
8AM - 8PM

G M SOFTWARE SERVICE
85 Jay St., Newark, N.J. 07103

CIRCLE 153 ON READER SERVICE CARD

TRS-80 disk software
DATA BASE MANAGER IDM-III You can maintain a data base &

produce reports without any programming. Define file

parameters & report formats on-line $49 Enhanced version

$69 32K.

ACCCOUNT manage client accounts & accounts receivable.

Order entry, print invoices, statements & reports. 32K req $69.

WORD PROCESSOR Specifically designed for the TRS-80.

Written in BASIC. No special hardware, no text limit. $39. 32K

version $49.

INVENTORY 9-digit key for fast on-line random access.

Reports give order info, performance summary, etc. $39. 32K

version $49.

MAIL print reports & labels sorted by any field. Random

access, special buffering technique. $35. j2K version $49

advanced version $59.

KEY RANDOM-ACCESS UTIL hashing, blocking, buffering. $19.

Send $5 for each manual.

MOD-II, superior business software available.

MICRO ARCHITECT
96 Dothan St., Arlington, MA 02174

CIRCLE 164 ON READER SERVICE CARD

FREE
SOFTWARE CATALOG
For a free 20-page catalog of
Creative Computing Software for

all computers circle 217 on the
reader service card

.
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GameMaster is a computer-

gaming-information network for
personal computer users in the Mid-
west. It may be used by any personal
computer equipped with a modem.

GameMaster, 205 W. Wacker Dr.,

#1517, Chicago, IL 60606.

CIRCLE 290 ON READER SERVICE CARD

EDUCATION

Real Estate is a self-study program of

21 segmented lessons which prepare the
student to take the real estate agent's/

broker's licensing examination. Subject

areas include real estate law, finance,

mathematics, appraisal techniques, pub-
lic control and miscellaneous topics. The
initial release version is designed to run
in North Star BASIC. $299.

Media 2001, P.O. Box 614, Corte
Madera, CA 94925, (415) 924-5311.

CIRCLE 291 ON READER SERVICE CARD

Math Tutor for APF's Imagina-
tion Machine is designed to teach and
strengthen arithmetic skills. The
program's personal performance
response feature automatically ad-

justs the level of difficulty of the
problems presented.

APF Electronics, Inc, 444 Madi-
son Ave., New York, NY 10022, (212)
758-7550.
CIRCLE 292 ON READER SERVICE CARD

BUSINESS
A TRS-80 Level II computer will

serve as a printing calculator when
eguipped with Calculator Plus from
Manhattan Software. The program
also works as an on-screen calculator
without a printer, providing chain
and mixed calculations on screen,

with a print command to record inter-

mediate steps, ifdesired, and the final

answer. $9.95.
Manhattan Software, Inc., P.O.

Box 5200, Grand Central Station,

New York, NY 10017.
CIRCLE 293 ON READER SERVICE CARD

Intersystems Software Inc. an-

nounces Tickertec-TRS on cassette

or disk for the TRS-80, a system
which allows the user to watch the
New York Stock Exchange or Ameri-
can Stock Exchange ticker tape on a
real time basis and monitor 48 or

more stocks. Prices start at $1000.
Max Ule & Company, 6 E. 43rd

St., New York, NY 10017.
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A Property Management Sys-
tem from Timberline Systems pro-

vides information for administrators
and managers of retail, commercial
and residential properties. A general
ledger function allows users to pre-

pare financial statements detailing
such things as expenses versus

revenues, vacancy rates and a prop-

erty valuation analysis.
Timberline Systems, Inc., 10550

S.W. Allen Blvd., Suite 114, Beaver-
ton, OR 97005, (800) 547-1443.
CIRCLE 295 ON READER SERVICE CARD

Creative Computer Consultants
has released Volume I of its Standard
Software Library, a general ledger
program for microcomputers which
includes program listings, sample
runs, user and implementation docu-
mentation. All programs are written
in IBM Basic for a system with 24K of
memory. $15.95.

Creative Computer Consultants,
Inc., P.O. Box 2111, 1 Quarry Lane,
Norwalk, CT 06851, (203) 847-0141.
CIRCLE 296 ON READER SERVICE CARD

A Telephone Dialer Program
for TRS-80 Level II will hold up to 500
names and telephone numbers in a
16K memory. After the program dials

the desired number, the user presses
"Enter" and the computer displays
the length of the call continuously oy
the second. At the end of the call, the
user can insert the rates for the call

and the computer will display the
total call time and charge. $10.

Blechman Enterprises, 7217 Ber-
nardine Ave., Canoga Park, CA
91307.
CIRCLE 297 ON READER SERVICE CARD

PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET

8!

i

E

ft

PET PRODUCTS f
Programs — Workbooks

for Floppy Disk — for Cassette

See your

Dealer

8! T I S

£

Dealer

Inquiries

Invited

ft.

e

a.

e

Put your PET to work!

ft.

e

Ui
ft.

SW-1*
SW-2*
SW-3*
SW-4
SUB-

PROGRAMS
MAILS mailing list system
CHECKBOOK record

ACCOUNTS keep track ot who owes you how much
MEOIT create and maintain data files

CALENDAR appointments, meetings at a glance

E

i
e

WORKBOOKS
VV6 1 Getting Started with Your PET
WB-2 PET String and Array Handling
WB-3 PET Graphic*
WB-4 PET Caaaette I/O
WB-5 Miscellaneous PET Feature*
WB-6 PET Control and Logic

'These programs are special purpose data base management systems They all can

• Sort numeric or string fields

• Select based on numeric or string (=)

• Select based on substring match
• Select based on range of entry number
Prices: $9 90 each for programs using cassette storage for data

$12 95 each using sequential floppy disk storage for data.

Price) Includes 40-60 page Instruction manual

Add $2 00 for shipping and handling TIS

P.O. Boh 021, DepL CC
Loe Alamo*. NM 875*4

$3

$3

$4

$4

$3

$3

— Ill

ft.

95 Ui

95 «
95 #

95 UJ
95 ft

Money back guarantee

ft.

On bank card orders, give all numbers

PET is a trademark of Commodore Business Machines

PET • PET • PET e PET • PET • PET e PET e PET e PET • PET • PET • PET e PET e
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DECEMBER 1979

e

e
e

e
r-

e

PET

TERMINALS
FROM TRANSNET

PURCHASE FULL OWNERSHIP AND LEASE PLANS
PURCHASE PER MONTH

DESCRIPTION PRICE 12 MPS 24 MPS 36 MPS

LA36 DECwriter II $1 ,595 $ 152 $ 83 $ 56
LA34 DECwriter IV 1 ,295 124 67 45
LA120 DECwriter III. KSR .... 2.295 219 120 80
LA180 DECprinter I, R0 2,095 200 109 74
VT100 CRT DECscope 1,895 181 99 66
VT132 CRT DECscope 2,295 220 119 80

DT80-1 CRT Terminal 1 ,895 181 99 66

TI745 Portable Terminal 1,595 152 83 56
TI765 Bubble Memory Term. . 2,795 267 145 98
TI810 R0 Printer 1,895 181 99 66
TI820 KSR Printer 2,195 210 114 77
ADM3A CRT Terminal 875 84 46 31

QUME Letter Quality KSR 3,195 306 166 112
QUME Letter Quality R0 2,795 268 145 98

HAZELTINE 1410 CRT 895 86 47 32
HAZELTINE 1500 CRT 1,095 105 57 38
HAZELTINE 1552 CRT 1 ,295 124 67 45

Dataproducts 2230 7,900 755 410 277

DATAMATE Mini Floppy 1 ,750 167 91 61

FULL OWNERSHIP AFTER 12 OR 24 MONTHS
10% PURCHASE OPTION AFTER 36 MONTHS

ACCESSORIES AND PERIPHERAL EQUIPMENT
ACOUSTIC COUPLERS • MODEMS • THERMAL PAPER

RIBBONS • INTERFACE MODULES • FLOPPY DISK UNITS
PROMPT DELIVERY • EFFICIENT SERVICE

H ra djsNe t Corpora tion
2005 ROUTE 22, UNION, N.J. 07083

201-688-7800
179 TWX 7l0-985-'548'



Realty Software Company has
released the Tax Deferred Prop-
erty Exchange Model for Apple II
and TRS-80 Ex>vel II. The r>rogram
calculates the total financial impact
of a tax deferred or partially tax
deferred property exchange, allowing
investors and realtors to make in-

formed decisions when trading prop-
erty. Cassette, $20; diskette, $25.

Realty Software Company, 2045
Manhattan Ave., Hermosa Beach,
CA 90254, (213) 372-9419.
CIRCLE 298 ON READER SERVICE CARD

WORD PROCESSING/
TEST EDITING

The Type-Right Word Processor is

a screen-oriented word processing
system using conventional CRT ter-
minals (e.g. Hazeltine 1500, Infoton
100, Soroc 120) in conjunction with
the AM-100 system. Khalsa Computer
Systems, Inc., 500 South Lake Ave.,
Pasadena, CA 91101. (213) 684-3311.
CIRCLE 299 ON READER SERVICE CARD

Letteright for CP/M is designed to
handle typical office correspondence
needs. Using this package, the
operator can create a single copy or
multiple copies of a letter or document
and insert values which customize
each. Structured Systems Group, 5204
Claremont Ave., Oakland, CA 94618.
CIRCLE 300 ON READER SERVICE CARD

Master Text Processor for Apple II

or TRS-80 includes its own mailing
list program and form letter element
along with features such as automatic
line generation, insert with forward
and reverse merge operations and
upper and lower case control. $120.
Creative Discount Software, 256 S.

Robertson, Suite 2156, Beverly Hills,
CA 90211. (800) 824-7888; in Califor-
nia, (800) 852-7777; in Alaska and
Hawaii, (800) 824-7919.
CIRCLE 301 ON READER SERVICE CARD

Designed for the Apple II and Apple
Plus, the Personal Text Processor is a
disk-based package of chained Basic
programs which allow for entry,
editing and printing of letters ana
reports. The system allows user con-
trol of video output through the use of
the Apple paddles to roll over text and
control draft display speed. $69.95.
Charles Mann & Associates, Micro
Software Division, 7594 San Remo
Trail, Yucca Valley, CA 92284. (714)
365-9718.
CIRCLE 302 ON READER SERVICE CARD

The Word Processing ROM PAC
Cartridge from Exidy transforms the
Sorcerer computer into a dedicated
word processing system. Either
cassette recorder or mini-floppy disk
may be used for data storage. $99.
Exidy Data Products, 390 Java Dr.,
Sunnyvale, CA 94086.
CIRCLE 303 ON READER SERVICE CARD

HOME MANAGEMENT/
BUDGETING

Manhattan Software has re-

leased Checkbook Plus to help TRS-
80 users with checkbook and bank
statement reconciliation. The user
enters the checkbook balance, the
bank's balance, outstanding checks,
and bank charges to check his
balance against the bank's figures.

Manhattan Software, Inc., P.O.
Box 5200, Grand Central Station,
New York, NY 10017.
CIRCLE 304 ON READER SERVICE CARD

UTILITIES AND
MISCELLANEOUS

Scan is a machine language
addition to North Star Basic which
allows the user to display or print all

occurrences of any character, group
of characters, number, line number or
statement. $27.50.

Electronic Technicians Software
Services, 1072 Casitas Pass Rd.,
Carpinteria, CA 93013.
CIRCLE 306 ON READER SERVICE CARD

The Byrom Software Tele-
communications Access Method
(BSTAM) is a system which enables
transmission of program or data files

between any two computers on which
it is installed. It is compatible with all

8080/Z80 systems using CP/M oper-
ating systems or a derivative, in-

cluding Heath and TRS-80 adapta-
tions. $150.

Lifeboat Associates, 2248 Broad-
way, New York, NY 10024, (212) 580-

0082.
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Unlist is a program designed to

protect Basic programs written for
the TRS-80 from unauthorized mod-
ification. It runs on a single disk
system with 32K memory. $19.95.

Data Associates, Box 882, Fram-
ingham, MA 01701.
CIRCLE 307 ON READER SERVICE CARD

The RPTGEN system, written in
North Star Basic, is an applications
package designed to render up to 18
fields of data/comments in an organ-
ized report complete with headings
and sub-headings. $399.

Media 2001, P.O. Box 614, Corte
Madera, CA 94925.
CIRCLE 308 ON READER SERVICE CARD

Information File Organizer is

a data base manager program for the
Apple II which can create, add,
change, delete, print, list and format
data in various report formats. Up to
20 data header names and variable
data lengths can be assigned, and the
data records may be sorted or search-
ed by any header name. $100.

Software Technology for Com-
puters, P.O. Box 428, Belmont, MA
02178.
CIRCLE 309 ON READER SERVICE CARD

Baclan, Inc. has announced the
File Helper diskette for the Apple II,

which consists of five programs

which can be used as general utilities

to build, copy, scan, sort and print
data files. Integer Basic version, $39;
Applesoft version, $49.

Baclan, P.O. Box 36, Columbia,
MD 21045.
CIRCLE 310 ON READER SERVICE CARD

Slow List/Stop List allows the
user to start, stop, and control the
speed of a listing with the Apple IPs
game paddles. $19.95. Revive is

designed to help the Apple user who
has accidentally erased lines of
Applesoft code. The program
searches through memory and finds
the information that enables it to

restore the pointers and revive the
program. $10.95.

Hayden Book Company, Inc., 50
Essex St., Rochelle Park, NJ 07662,
(201) 843-0550.
CIRCLE 311 ON READER SERVICE CARD

The Apple II Utility Pack pro-
vides the following routines in one set
on cassette or disk: Renumbering,
Append, Address/Hex Converter,
Line Find, Val()&Str$(), Screen Page
Map and Move. $16.95. Apple-Doc
aids in the development and docu-
mentation of Applesoft programs by
providing information on variables
and lines and allowing the user to

change elements throughout the
listing. Cassette, $9.95; Diskette,
$13.95.

Southwestern Data Systems,
P.O. Box 582, Santee, CA 92071, (714)
562-3670.
CIRCLE 312 ON READER SERVICE CARD

FIRMWARE FOR SORCERER
Exidy Incorporated has announced

the addition of the Development
PAC™ to the Sorcerer computer pro-
duct line. The Development PAC soft-

ware allows for Z80 microprocessor
assemblies, program editing and
debugging.

It has a line oriented Editor that
allows forward cursor positioning,
line delete and insert, input and
output of source code to any device
driver, and spooling. The editbuffer is

left intact for immediate use by the
Assembler. The debugger can display
and/or modify any RAM location or
Z80 program register. It will execute a
program with breakpoints and serve
as a tool in isolating programming
problems. $99.00.
Exidy Data Products, 390 Java Dr.,

Sunnyvale, CA 94086.
CIRCLE 313 ON READER SERVICE CARD
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$79MEMORY EXPANSION
KITS

Each Kit consists of: 8 Memory Chips, Jumper Blocks, and

Complete EASY TO FOLLOW Instructions

Expands 4K TRS-80 up to 48K (3 sets)

TRS-80FLOPPY Disk (SA-400) Add On
COMPLETE Ready to use with power supply and case $389

ADD to your APPLE or $100 Bus Computer
$89 - Set of 8 250 NS
$99 - Set of 8 200 NS

No. 4116 - 200 NS (w/16K Chips), 16K, $279, 32K. $376,

48K. $469, 64K, 568

No. 4115. 8K, $189. 16K. $229, 24K, $269. 32K, $309

S100 Bus Expandoram Kits*
•Expand NOW or LATER to 64K (32K for #K Chips)

8K Chips: $49/Set of 8
ASSEMBLED. TESTED AND BURNED IN - ADD $50

MONEY BACK GUARANTEE
FULLY WARRANTED FOR 6 MONTHS

Master Charge - VISA - C.O.D. (25% with order) -
Money Order — California Residents add 6% Sales Tex

Shipping Charges: $2.00

M MicroComputerWorld M
P.O. Box 242 San Dimas, CA 91773

(213) 286-2661
CIRCLE 166 ON READER SERVICE CARD ——

—

Air

Traffic **

Controller

AIR

TRAFFIC

CONTROLLER

V
This fast-moving, real time pro-

gram puts you in the chair of an air traffic

controller. You control 27 prop planes and jets

as they land, take off and fly over your air space.

You give orders to change altitude, turn, maintain a

holding pattern, approach and land at two airports.

Written by an air traffic controller, this realistic machine
language simulation includes navigational beacons and
requires planes to take off and land into the wind. With its

continuously variable skill level, you won't easily tire of this

absorbingand instructive simulation. rcoflcatiAn«i
CS-3006 16KTRS-80 Level II $7.95 »*>IG^cIf3HJI«ciJ

CS-8001 16KSOL-20 $7.95 1 SOrfcWclPG
Send payment plus $1 .00 shipping

to Creative Computing, P.O. Box
789-M, Morristown, N.J. 07960.

creative
computing
software

SOFTWARE
FOR THE TRS-80

NOW!

A LIGHT PEN

FOR THE TRS-80

AND

SOFTWARE
THAT USES IT!

QS LIGHT PEN. We have taken the excellent PhotoPoint light pen and packaged it with our

own custom software. You get the light pen, which plugs into your tape recorder, and an

instruction booklet that includes the software you need to interface a light pen to your own

BASIC programs. Our software routines are in BASIC and a simple GOSUB puts the light

pen in action. Two program examples are included. The "menu select" mode lets you set up

selection squares anywhere you wish on the screen. The "screen location" mode searches for

the pen position and returns the screen address to the calling program. One 9V battery

required, not included. Light Pen - $19.95

SKETCH-80™ by Bob Christiansen. Use the QS light pen to draw figures on the TRS-80

screen. Figures are drawn at three times normal size. Then save your sketch in memory and

start another one. Your sketch can be displayed at normal size or at the enlarged size at

which they were drawn. Combine two or more sketches on the same screen. Save your

sketches to tape or disk. You can even ask the computer to print out the POKE values re-

quired to produce your sketch. This system program figures out how much memory your

TRS-80 has and allocates storage accordingly. Requires level II, 16K. On cassette - $14.95

THE FOLLOWING PROGRAMS REQUIRE LEVEL II, 16K, AND CAN BE
PLA YED WITH OR WITHOUTA LIGHT PEN.

POKER PETE™ by Dave Gubser. Play five

card draw poker one-on-one against an ani-

mated PETE. Watch PETE shuffle and deal

the cards. He will challenge you with bluffs,

raises, calls and folds in this winner-take-all

showdown. And watch out— PETE's got a

gun! Three levels of skill. Written in BASIC.

On cassette - $11.95

T ' '1
,

-
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LOWBALL POKER by Danny Shea. How low can you go? It's you against Micro Molly and

the lowest hand wins. That's the rule in lowball poker. This version plays the popular

Gardena, California rules. Don't take her for granted — Molly plays an excellent game.

Written in BASIC. On cassette -$11.95

RUMMY MASTER by Dave Gubser. Play rummy against the computer. Exceptional

graphics display your hand, the discards, and the cards that have been melded. You see your

opponent shuffle and deal out the cards. Tested in an arcade, this program was a big hit.

Written in BASIC. On cassette - $11.95

MATCH CARDS by Danny Shea; BANKSHOT by Bob Christiansen. Two programs on one

cassette. MATCH CARDS is a concentration-type game where you match numbers, letters,

or graphic shapes. For 1 or 2 players. Automatic scoring rates your recall ability. Written in

BASIC. BANKSHOT is a billiard-like game for those who think they know all the angles.

Hit the ball into the pocket, but you must hit a wall first. Written in BASIC with machine

language subroutines. Just CLOAD and RUN. For 1 or 2 players. On cassette - $9.95

THE FOLLOWING PROGRAMS REQUIRE LEVEL II, 16K, AND DO NOT
USE A LIGHT PEN.

FASTGAMMON™ by Bob Christiansen. Our popular machine language backgammon game
that started us in business. The computer plays against you and makes good moves instanta-

neously. Option to replay dice rolls from the previous game. An eight-page instruction

booklet is included. On cassette - $19.95

On diskette - $24.95

DEBUG by Bob Pierce. Debug machine language programs by stepping through one Z-80 in-

struction at a time. Relocatable. Several display options. Multiple break points. Modify

memory and registers. On cassette - $14.95

Z-80 DISASSEMBLER by Vic Tolomei. Decode machine language programs, including

TRS-80 ROM with this Z-80 Disassembler written in BASIC. Instruction mode prints out

machine code and Zilog mnemonics in standard format. Or use the ASCII mode which con-

verts machine language code to ASCII. On cassette - $14.95

QUTILITy SOFTW21R6
6660 Reseda Blvd Suite 103 Reseda CA 91335

Telephone 24 hours seven days a week (213) 344-6599

HOW TO ORDER: MasterCharge and Visa cardholders may telephone their orders and we
will deduct $1 from orders over $19 to compensate for phone charges. Or mail your order

to the address above. California residents add 6% sales tax. Orders outside North America

add $5 for registered airmail, pay in U.S. currency.

*"TRS-80" is a registered trademark of Tandy Corp.
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Have You Been
Bitten By The

Computer Bug?
y^v-<^>'-^v^»->^^^^^^^^^^^^^^^^'^<^^^'^'^

Basic Computer Games
Edited by David Ahl, this book con-

tains 101 imaginative and challenging
games for one, two, or more players —
Basketball, Craps, Gomoko, Blackjack,
Even Wins, Super Star Trek, Bombs
Away, Horserace. Simulate lunar land-
ings. Play the stock market. Write poetry.
Draw pictures.

All programs are complete with listing

in Microsoft Basic, sample run and
description. Basic conversion table in-

cluded. 125,000 copies in print. 192 pages
softbound. [6C]$7. 50.

The Best of

Creative Computing
The first two years of Creative Com-

puting magazine have been edited into

two big blockbuster books. American
Vocational Journal said of Volume 1,

"This book is the 'Whole Earth Catalog* of

computers." [6A] Volume 2 continues in

the same tradition. "Non-technical in

approach, its pages are filled with infor-

mation, articles, games and activities.

Fun layout." —American Libraries. [6B]
Each volume $8.95.

S|p]^l^|^J^j^jp]pl^fpj^

More Basic
Computer Games

Contains 84 fascinating and enter-

taining games for solo and group play —
evade a man-eating rabbit, crack a safe,

tame a wild horse, become a millionaire,

race your Ferrari, joust with a knight, trek

across the desert on your camel, navigate
in deep space.

All games come complete with pro-
gram listing in Microsoft Basic, sample
run and description. 192 pages soft-

bound. [6C2] $7.50.

£o*i>vmi SC

c>r-

?d0f€>

No thanks. iust scanning

The
Colossal
Computer

y^ Cartoon
Book

The best collection of computer cartoons
ever! 15 chapters of several hundred car-

toons about robots, computer dating,

computers in the office, etc. Great gift item.

128 pp. softbound $4.95 [6G]

Problems for

Computer

Solution

Problems for Computer Solution by
Stephen J. Rogowski is an excellent
source of exercises in research and
problem solving for students and self-

learners. Problems like the Faulty Speed-
ometer Spotter make learning fun and
easy. 104 pages, softbound, [9Z]$4.95.

Be A Computer
Literate

A first introduction to the computer
world for children age 10 to 14. Full color
diagrams, drawings, photos and large
type make this book easy to read and
understand. Written by Marion J. Ball

and Sylvia Charp. This informative 62-
page book is used in many school
systems. Softbound [6H] $3.95.

Computer Coin Games
Computer Coin Games by Joe Weis-

becker aids newcomers to the field of
computers by simplifying the concepts of
computer circuitry through games which
can be played with a few pennies and full

sized playing boards in the book.
Enhanced by outrageous cartoons,
teachers, students and self-learners of all

ages will enjoy this 96 page softbound
book.[10R]$3.95.

AFfflST

mo
COMPUTER

Artist and
Computer

This unique book by Ruth Leavitt
covers the latest techniques in computer
art, animation and sculpture. In its pages
35 artists explain how they use compu-
ters as a new means of self-expression.
The San Francisco Review off Books said
"Get yourself a copy of this book if you
enjoy feeding your mind a diet of
tantalizing high-impact information." O-
ver 160 illustrations, some in full color.
121 pages hardbound [6E] $10.00. Soft-
bound [6D] $4.95.

master charge
-••••••a • »ae

To Order
Send your check for books plus $2.00

shipping and handling per order to
Creative Computing, P.O. Box 789-M,
Morristown, NJ 07960. NJ residents add
5% sales tax. Visa, Master Charge or
American Express are also acceptable.
For faster service, call in your bank card
order toll free to

800-631-8112
(in NJ, call 201-540-0445)

creative
computing

Box 789-M, Morristown, NJ 07960^
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WORD PROCESSING
TEXTWRITER IS THE ULTIMATE TEXT FORMATTER

For CP/M, TRS-80, Northstar & Micropolis
CONTRACTS & SPECIFICATIONS • PERSONALIZED FORMLETTERS
Standard paragraphs or sections stored in

files and inserted by name when printed

BOOKS & ARTICLES

Footnotes collected & printed at page

bottom, chapters kept in separate files

chained together when printed

Names, addresses, etc. replaced by entries

from a mail list file or from the keyboard

REPORTS & MANUALS
Table of contents & alphabetized index

printed automatically

Formats files created by your editor

Available on all common 8" & 5V disks

printed manual in 3-ring binder

Works with any terminal & printer • Written in assembly language for high speed

Versions for CP/M, TRS-80 CP/M, Northstar DOS and Micropolis MDOS • Fifty page

Ask Your Dealer For A Demonstration
x
^VForFurther

wsmsS^o!!

$125
A* i?/'/ *

Textwriter
Manual alone - $15

Add $2 per order for shipping

Foreign airmail $7.50

$1 extra UPS COD
California residents add 6V2% sales tax

Electric Pencil™ is a trademark of Michael Shrayer Software

with
Electric Pencil™

^' y 5% nat urally

'/§•? bug free

%
1/

1492 Windsor Way, Livermore, CA 94550
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computerized games
that challenge YOU!our prices are LOWER

than Sears Roebuck catalog

!

_^_ ---^ *Wish Book for the 19"79 Holiday Season [page 658-661]

PLUS . ... WE PAY POSTAGE

!

CHE88 »7'

VOICE CHESS CHALLENGER"

FACTORY OIRECT SALES
Dipt 57

1317 E Colorado St.

Gitnd alt. CA 91205
Phont (213) 245-1417

TODAY
Retail Store Hours Tues -Fn 10AM to 6PM
Sat 9AM to 5PM Closed Sunday & Monday

20% deposit required on COO. orders

( Ctuck C Money 0'Oer O VISA Master Charge

CA residents i00 6% Mies Ui (No C D Outside continental USA)

FREE SHIPPING on all prepaid orders!j^^^j^^^j^^^j-w^^j OR YOUR MONEY BACK!

RIDOE CHALLENOEP

SATISFACTION GUARANTEED
OR YOUR MONEY BACK!

Price subject to change without notice Refunds guaranteed Quality Mad* in U.S.A.

CIRCLE 151 ON READER SERVICE CARD
Copyright E 1979 Factory Direct Sales

AT LAST
USEFUL HOME PROGRAMS
For Your Level ll 16K

CALCULATOR PLUS turns your TRS-80
into a printing calculator! Excellent as an
on-screen calculator without a printer. All

functions double precision, chain and
mixed calculations, 5 memories with
titles—can be used as constants, item
count in add and subtract with on-screen
or printed review of entries, optional dol-

lar format. Prints all calculations, results

and memories, ideal for use with Quick
Printers. Loads fast, easy to use.

MPC-1 $9.95

CHECKBOOK PLUS solves the problem of

monthly bank-statement reconciliation

No cumbersome tape record keeping. Just

do your checkbook once a month, and let

Checkbook Plus handle all the details and
find the errors
MCB-1 $9.95

CALCULATOR PLUS and CHECKBOOK
PLUS both on one cassette.

MC-2 only $14.95

Each cassette includes a bonus Loan Pay-

ment program with clean dollar-format
on-screen monthly or yearly display of

payment, interest, capital and balance.

MANHATTAN SOFTWARE, Inc.
P.O. Box 5200 Grand Central Station
New York City, New York 10017
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A recording was made of the festival and is now available

on a 12" LP record. It features eight different computer music
synthesizers programmed to play the music of J.S. Bach, J.

Pachelbel, Rimsky-korsakov, Scott Joplin, Neil Diamond,
Lennon & McCartney and seven others. The music ranges from
baroque to rock, traditional to rag and even includes an
historic 1963 computerized singing demonstration by Bell

Labs.
The record is available for $6.00 postpaid ($7.00 foreign)

from Creative Computing, P.O. Box 789-M, Morristown, NJ
07960.

12 Books for Your
Holiday Enjoyment

David H. Ahl

Gorey Games by Laj

Gorev). Troubadoj
$3.95. 1979. {

Features the

Gorey's short myste]
hidden picture pu;

maddening gamesj
graphics coupled
entertainment wh
Show.

/aju ised on the works of Edward
>co. 64 pages, paperback

^claractersof
Pd with strange

izesandrmany other
Victorian-type
k this book ideal

KZla on The Late

£**r$*t-&R<
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lishing, New York,
ailable from Creative

Toy Book by Steven
176 pages, paperbacl $3^95. 1972. (

Computing Book Selvice,.)
(

From the covel: 'TToys which ^lork. Toys which are

inexpensive. Toys whlclVa re easily repaS

and children make totatVer. Toys whic
including a kazoo, faVometer, racing

propeller stick and cllor jar. Rememb
kid because books li ce this always ca

have? No problem v ilh this book - it

people reallv have in the house. We HI

Star Games by Jim lazzi, Rick Bright

Bantam Books, New York. 128 pages,

(Available from Cre< tive Computing I

This series of p( icil-and-paper ea

space adventure stor which runs throi gh the book. The cover

is a "computer whe :1" with codes ai d calculations used in

several of the game: . The reader bee >mes part of the story

which gives one a realsense of particifla on in the games. A nice

bonus is that the lotyk uses factp vhere possible so the

reader/ player can pdquire real kn< wledge about binary

numbers, space tech lojdgy, navigatio and the galaxy. Fully

illustrated. Some gai les are rather cdfi plex so we recommend
this book for age 12 and over.

ed. Toys which parents
are fun." 51 toys in all

spool, picture puzzle,

r being frustrated as a
for things you didn't

requires materials that

e it.

•flflWftllftff!
ield and Jack Looney.
paperback $6.95. 1978.

ook Service.)

nes is woven against a

•?Rr%Rr|g^r^Rr^ -fr^nrfar^ $Rr$*lr$Rr frcv -fe^

MYTH

COMPREHEND TW6M COHIVTBtS CAN ONLY Bt;{*?***l°
a>W

(WDWOOKfNi » TWY MAY EVSN Bf MKXIMfc fW«*«U«5l)

Set of 8 computer Myths Explained by Monte Wolverton. On
heavy stock, large 12x17" size, suitable for framing, dressing
up that drab line printer or file cabinet. Only $3.00 postpaid in

USA, $4.00 foreign. A real megabargain! Send to Creative

Computing, P.O. Box 789-M, Morristown, N.J. 07960.
Residents of the Garden State add 5% tax. Orders must be
prepaid.

CIRCLE 218 ON READER SERVICE CARD

Calculate! by Sid Sfiqkson^ Pantheon] Books, New York,

pages, paperback $'<

From the intrdduction: "Over tie years 1 have had a

number of "great" tame ideas that lever came to fruition.

Although the basicfplay was intrigulig, the "bookkeeping"
turned out to be so laborious that thefcames were more work
than fun. Then alomcame the pocketvalculator, which, with

the flick of a finge]

returned to some,
the result. In all si

the play takes plai

heads." These are

chance are involved. All are"

Four are for up to 4 players; two^

number game lovers age 12 and over^

With much relish I

-and this book is

a tool, while

Jhe players'

ments of
scinating.

ended for
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The Clue Club by Charles Barry Townsend and Dwight
Dobbins. Bantam Skylark, New York. 64 pages, paperback

$1.50. 1979.

In this cute book, ail-American boy Mike Miller, arch

villian Roderick Sneakwell, a robot named PAL, and all their

friends set out across town to go to the National Puzzle

Convention. All along the way they are confronted with

puzzles, riddles, and problems. Creative 's puzzle editor, Barry

Townsend, has dug deep in his rich collection for the scores of

puzzles in this book, most of which he has given a new twist.

Dwight Dobbins' delightful cartoon drawings help to make this

book a must for puzzle fanciers of all ages.

l-HrM^ $R> $3=\ ' $Rr$ =*Jr\ ^2jr*^ , £

The Big Book of Board Games by Laura Palmer illustrated by
Fifi Weinert and Tom Beaudrot. Troubador Press, San
Francisco. 32 pages, paperback $2.95. 1979.

In this delightful book the authors have assembled 14

classic board games for the reader to play and color. Yes, it's a

coloring book, but it also contains some fascinating, and not

widely available games such as Nine Men's Morris, Senet,

Goose, Shove Ha-Penny and others. Of course, you won't want
to play some games such as Backgammon or Chinese Checkers
from a book like this but the fascinating, intricate patterns are

fun for children to color. The large format (10" x 12|/2 ") and
heavy paper mean this book will last for many hours of play.

Computer Games by J. Victor Nahigian and William S.

Hodges. Winthrop Publishers, Cambridge, Mass. 157 pages,

paperback $10.95. 1979.

This is a bit like Carter critiquing Ted Kennedy's

presidential campaign. Another games book as good as either

of mine? No way! Well, judge for yourself: 29 games in 157

pages in this book compared to 101 and 84 in 185 pages in my
two books respectively. On the other hand, the listings are

larger (one column per page instead of two) and some of the

descriptions longer. The games: some new ones such as Fish,

Kismet, Poem, Psycho, and Skeedoodle - but, believe it or not,

that's it! If you have the two Basic Games books (by Ahl) and
five new games are worth $ 10.95, then get this book, otherwise .

.

Computer Coin Games by Joe Weisbecker. Creative

Computing Press, Morristown, New Jersey. 84 pages,

paperback $3.95. 1979.

From the introduction: "In twenty-five years of designing

computers and inventing games, I've seen a number of

interesting teaching aids for binary numbers and computer

circuits. The Penny Switch described in this book is one of the

best and least expensive. This approach also lends itself to a

variety of games, some old, some new. All of these games could

be constructed with lights, switches and transistor circuits. They

would be more expensive and you wouldn't get to see exactly

how they work since the paths taken by electrical signals aren't

visible. The Penny Switch lets you actually trace the path of

electrical signals through various simple computer circuits."

The book contains 32 full size game boards; just add pennies

and you're in for hours of fun and learning.

Merlin's Puzzler 3 by Charles Barry Townsend. Hammond,
Inc., Maplewood, New Jersey. 122 pages, paperback $4.50.

1979.

From the jacket: "An unusual & out-of-this-world

collection of puzzles, games, magic, teasers, quizzes & assorted

mind-expanding exercises." Similar to the first two volumes
(available from Creative Book Service for $7.50 per set), this

third volume is lavishly illustrated with Victorian and turn-of-

the-century graphics and written in a wonderful style as though

you, the reader, and the author are visiting Merlin's Magic Isle

together. Several of Prof. Hoffmann's classic Victorian puzzles

are presented here. Although you may have seen some of these

old-timers before, the hundreds of other puzzles and teasers, all

subtly edited by Barry Townsend, along with Galactar, a

marvelous new game, make this book a must for puzzlers of all

ages.

RECYCLE(D)
COMPUTERS
BUY tf SELL tf SWAP
Hardware & Software

JJEW PRODUCT ANNOUNCEMENTS
32 pagesf •""•»

Mailed l«t Class every 3 Weeks

lyr. (18 issues) "& $3.75

ON_LINE
JBabe Beetle, J3ublist)er Established 1975

24695 Santa Cruz Hwy.« Los Gatos, CA 95030
THE ICST WAY TO DETERMINE IF ONLINE CAN K OF VALUE TO YOU IS TO T«Y A ....
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THE
COMPUTING
TEACHER

• For Elementary Teachers
• For Secondary Teachers
• For Teachers of Teachers
• Approximately 60 pages per issue
• Published for the past 6 years by a non-profit

professional organization.

Send $8 for 6 issues (one year) or $1 6 for 1 3 issues.

Foreign, add $2 per year.

The Computing Teacher
c/o Computing Center

Eastern Oregon State College

La Grande, OR 97850
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The Way To Play by The Diagram Group. Bantam Books, New
York. 320 pages, paperback $7.95. 1977. (Available from
Creative Computing Book Service.)

Perhaps the most comprehensive encyclopedia ofgames in
the world. Includes descriptions of over 2000 games and indoor
pastimes with over 5000 diagrams for play. Major groups of
games include: race board, strategic board, tile, card, target,
solitaire, dice, table, casino, private gambling, word and
picture, chance and children's. If you're writing a new computer
game or looking for the rules to an old one, this is the place to
start. Indispensable.

The Programmer by Bruce Jackson. Doubleday & Co., Garden
City, NY. 281 pages, fiction $8.95. 1979.

Computer age Robin Hood strikes back. Forty year old

programmer working for the City of Buffalo is overwhelmed
with too many bills and bad credit rating (partially due to bad
computer data). Angry, he pilfers access codes for FBI, credit

data bureau, municipal and corporate on-line computers.
Playing Robin Hood, he moves funds from the "rich" to the

poor and to his own pocket, establishes new identity and
disappears to the north woods. Meets lovely 28-year old girl

longing for sex and fun, and happily indulges while continuing
to create mischief for American Express and "naughty"
politicians, easily outwitting the computer traces on his

activities. Easily escapes - almost.

Unlikely? Yes. Unfortunately, despite the jacket notes that

it's all quite authentic and plausible, it lacks the ring of truth.

For example, "He had gotten to the point where he could ask
twenty different computers, WHAT CAN YOU TELL ME
NOW? and the computers would neatly type back for him
questions he might wish to ask sometime." Nice, very nice.

Nevertheless, it's a well told story that will keep you
interested from start to end and provide a nice break from
Super Invader or Adventure.

Running Wild by Adam Osborne. Osborne/ McGraw-Hill,
Berkeley, Calif. 182 pages, paperback $2.95. 1979.

From the introduction: "We are already five years into a
new industrial revolution, the impact of which will rival the first

industrial revolution. This was created by the semiconductor
industry. Technological advances and price reductions have
brought about a revolution because no one has been able to

predict what would happen, or plan for it. "The book goes on to

describe the roots of the industry, and its effect on people, jobs
and machines in the next twenty-five years. Few readers could
argue with the facts presented by the author, although many
might take issue with opinions presented as fact. For example,
"The robot of the future will be able to hear spoken words and
non-verbal sounds and will be able to respond to what it hears.

It will be able to combine what it sees and hears with the

movements of its limbs to perform any task that can be
explicitly defined. It will be able to speak with an extensive
vocabulary. Robots will eliminate 90% of assembly line jobs
within twenty years." Well, maybe.

Or try this one: "Within five years IBM will no longer be a
significant supplier of computer systems." Or this, "Before
1990, microcomputer systems sold out of computer stores will

account for ninety percent of the entire computer market."
Numbers or dollars, one might ask? Looking for career in

computers? The NY Times forecasts a 25% increase in the

demand for programmers in the 1980's. But according to

Osborne, "Within 25 years there may well be almost no
programming jobs left. Why not? Because, says the author,
"computers will be 'self-programming' and will be programmed
by example." But whether or not you agree with the opinions
stated or enjoy the rather professorial writing style, the book
has enough thought-provoking material that it probably should
be on your shelf.

r ^

It

Looking for a Wonderful Gift for a Child? >-

Invite Katie Home for the Holidays
^

& BUS
|

t

%—J&J*
Finally. A delightful picture book adventure that

explains how a computer works to a child. A new
concept in children's literature, Katie and the
Computer is both an exciting story that a child will

want to read again and again and a simple exploration
of computers.

Katie is a little girl who takes a journey through the
imaginary world inside her Daddy's home computer.
Katie's adventure closely parallels the way a home
computer actually works. The "Software Colonel" who
guides her on the exciting trip explains the computer
as the workings of Cybernia.

Thrill with your children as they join the Flower
Bytes on a bobsled race to the CPU. Share Katie's

excitement as she meets up with the mean Bug that

lassoes her plane and spins her in a terrifying loop.

Laugh at the madcap race she takes with the Flower
Painters by bus to the CRT.

The story's information is augmented by easy to

understand factual material. A significant publication

in its ability to explain computers to children, Katie

and the Computer is 44 pages, hard cover, 8V2XII
inches, fully illustrated in color. Just published by
Creative Computing Press. $6.95 and .75 shipping.

Get both the book and its t-shirt

T-shirts in a deep purple design on a beige shirt.

Available in children's S, M, L. (Or treat yourself to one
of these monsters in Adult's S, M, L, XL.) Specify shirt
size when ordering. Bug t-shirt $5 postpaid, USA; $6
postpaid, foreign. Katie and the Computer $6.95, plus
.75 shipping postpaid in USA; $1.50 postpaid, foreign.
Visa, American Express and Mastercharge cards
welcome. Bank card orders may be called in toll free to
800-631-81 12 (in NJ call 201-540-0445.)

Creative Computing
P.O. Box 789-M Morristown, NJ 07960
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creative computing
book sepviGe

Programming in BASIC
"You can

ask me for

BASIC and the Personal
Computer
Dwyer and Critchfield. This book will

get you involved with personal com-
puting, writing programs and ex-
panding the use of your computer by
showing the great diversity of ap-
plications possible on any micro-

computer. One of the most compre-
hensive presentations of BASIC ever.

As a text or addition to your personal

library, this book will tell you all you
ever wanted to know about BASIC.
350 pp. $12.95 (9F).

P anything you
* like, except *

\ time."

*e «

INGRAM
oJKJ""*

1

BASIC Programming, 2nd
Edition

Kemeny & Kurtz. An introduction to

computer programming through the

language of BASIC. The authors

include in-depth discussions of many
applications including files and text

processing. 150 pp. $10.95 f7E J

A Guided Tour of

Computer Programming
In BASIC
Dwyer and Kaufman. This book tops

all introductory texts on BASIC.
Filled with detail and examples, it

includes sample programs for many
simulations, several games, reserva-

tions systems and payroll. Aimed at

the novice, but of value to everyone.

156 pp. $5.20 [8L].
Basic For Home
Computers
Albrecht, Finkel, & Brown. This book
shows you how to read, write, and
understand the BASIC programming
language used in the new personal-

size microcomputers. Includes

detailed descriptions of everything

you need to know to make your
computer work for you—includes

how to get started, numerous
applications and games, lists of

resources, much more. 332 pp. $6.95

[7G]

To Order
Use the bound-in order form or send
your check for books plus $2.00

shipping and handling per order

(Foreign: $1.25 per book) to Creative

Computing, P.O. Box 789-M,

Morristown, NJ 07960. NJ residents

add 5% sales tax. Visa or

MasterCharge are acceptable also.

For faster service, call in your bank
card order toll free to:

800-631-8112
(in NJ call 201 540-0445)

Programming in

Other Languages
Programming in PASCAL
Peter Grogono. This book is an
excellent introduction to one of the

fastest growing programming
languages today. The text is arrang-

ed as a tutorial containing both

examples and exercises to increase

reader proficiency in PASCAL. Con-
tains sections on procedures, files,

and dynamic data structures such as
trees and linked lists. 359 pp. $10.95
I10A]

I

PASCAL User Manual and
Report (2nd Edition)

Jensen & Wirth. This book consists of

two parts: the User Manual and the

Revised Report. The Manual is

directed to those who have some
familiarity with computer program-
ming and who wish to get acquainted

with the PASCAL language. The
Report is a concise reference for both
programmers and implementors. It

defines Standard PASCAL, which
constitutes a common base between
various implementations of the

language. $7.90 (10BJ

A Fortran Coloring Book
Dr. Roger Kaufman. This book is one
of the most entertaining computer
programming books around. Learn
computer programming the "painful-
ly funny way." Filled with examples
and illustrations plus a light sprink-
ling of jokes. Guaranteed to teach
you FORTRAN. 273 pp. $6.95 (4D)

A Simplified Guide to

Fortran Programming
Daniel McCracken. A thorough first

text in Fortran Covers all basic
statements and quickly gets into case
studies ranging from simple (printing

columns) to challenging (craps
games simulation). 278 pp $12.95
[7F]

Problem Analysis and
Programming Style

How to Solve Problems
Wayne Wickelgren. This helpful book
analyzes and systematizes some of

the basic methods of solving
mathematical problems. Illustrative

examples include chess problems,
logical puzzles, railroad switching
problems and ones from science and
engineering. For each, the author
provides hints for the reader to tackle

the problem and then a complete
solution is given. Want to solve a
complex problem with a computer?
Begin here. 262 pp. $7.50 (7Y).

The Thinking Computer:
Mind Inside Matter

Bertram Raphael. Artificial in-

telligence, or Al, is the branch of

computer science concerned with

making computers "smarter." With a

minimum of technical jargon, this

book discusses the capabilities of

modern digital computers and how
they are being used in contemporary
Al research. Discusses the progress

of Al, the goals, and the variety of

current approaches to making the

computer more intelligent. $8.95

[7X]

The Little Book of BASIC
Style: How To Write a
Program You Can Read
John M. Nevison. Learn how to write

better, easy-to-follow programs with

Nevison's rules of style and turn out

legible, correct programs. Two hours
of BASIC programming is all that is

necessary to profit by this book. Con-
cepts of problem-solving and struc-

tured programming are included. 160

pp. $5.95 [9V].

The Art of Computer
Programming
Donald Knuth. The purpose of this

series is to provide a unified, read-

able, and theoretically sound sum-
mary of the present knowledge con-
cerning computer programming
techniques, along with their histori-

cal development. For the sake of

clarity, many carefully checked com-
puter procedures are expressed both
in formal and informal language. A
classic series. Vol. 1: Fundamental
Algorithms, 634 pp. $22.50 [7R] Vol

2: Seminumerical Algorithms, 624 pp.
$22.50 [7S]. Vol. 3: Sorting and
Searching. 722 pp. $22.50 [7TJ
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* "Every why
hath a

wherefore. 11 /

Education & Self Teaching

Using BASIC in the
Classroom
Donald D. Spencer. A teacher's guide
that makes every phase of teaching
computer programming more
productive and enjoyable. It gives
you fresh but proven ideas for

presenting computer and program-
ming topics, scheduling terminal
time, purchasing a microcomputer or
minicomputer, running the second-
ary school instructional computer
facility, and giving assignments that

arouse enthusiasm in your students.
224 pp. $11.96 [10E]

Problems For
Computer
Solution

Gruenberg & Jaffray. A collection of

92 problems in engineering, busi-

ness, social science and mathe-
matics. The problems are presented
in depth and cover a wide range of

difficulty. Oriented to Fortran but
good for any language. A classic 401

PP $12.50 (7A).

Problems For
Computer Solution

Steve Rogowski. The Student Edition

is designed to encourage research
and preliminary investigation on the
part of the student. The problems are
ordered by subject and can be
expanded or shortened.
Mathematical problems that have
never been solved are also posed to

challenge and sharpen the student's

awareness. 98 pp. $4.96 [9Z]. Also
available is the Teacher's Edition

which contains solutions, programs
and analysis of the problems. 271 pp.
$9.95 [9y]. Both books are highly

recommended for any high school or
college computer-oriented course.

Be A Computer Literate
Marion Ball & Sylvia Charp. This
introductory book is extensively
illustrated with full-color drawings,
diagrams, and photos. Takes the
reader through kinds of computers,
how they work, input/output, and
writing a simple program in BASIC.
Aimed at ages 10-14 but beginners of
all ages will find it informative. 62 pp.
$3.95. I6H]

Problem Solving With The
Computer
Ted Sage. Used in conjunction with
the traditional high school math
curriculum, this book stresses
problem analysis in algebra and
geometry. This is the most widely
adopted text in computer
mathematics. 244 pp. $8.95 [8J].

Sixty Challenging
Problems with BASIC
Solution

Donald Spencer. This book is a ve-
hicle for computer programmers to
measure their skills against some in-

teresting problems that lend them-
selves to computer solution. It in-

cludes games, puzzles, mathematical
recreations and science and
business problems—some hard,
some easy. The book will compli-
ment any computer-oriented course
in secondary school or college
BASIC program solutions included.
80 pp. $6.95 (9WJ.

The Calculus With
Analytic Geometry
Handbook
Jason Taylor. Ideal for a HS or
college introductory calculus course
or for self-learning. Five chapters
include: analytic geometry; functions
and derivatives; integration techni-
ques; vectors and functions of more
than one variable; and sequences
and series. Widely acclaimed by
educators, this book is fast becoming
the standard calculus reference text.

Handy reference for scientists,
engineers, and mathematicians too.
Large format, 68 pp. $2.95 [7Q]

Getting Started

An Introduction to

Microcomputers, Vol -

The Beginners Book
Adam Osborne. Parts of a com-

puter and a complete system; binary,
octal and hexadecimal number
systems; computer logic; addressing
and other terminology are discussed
in a language the absolute beginner
can understand. Hundreds of il-

lustrations and photographs. 220 pp.
$7.95 [9T]

An Introduction to
Microcomputers, Vol 1 -

Basic Concepts
Adam Osborne. Thoroughly explains
hardware and programming con-
cepts common to all micro-
processors: memory organization,

instruction execution, interrupts, I/O,

instruction sets and assembly pro-
gramming. One of the best selling

computer texts worldwide. 350 pp.
$9.50 [9K]

Vol 2 - Some Real
Microprocessors. Vol 3 -

Real Support Devices
Adam Osborne. These volumes com-
plement Volume 1. Vol. 2 discusses
the operation of each of the following
MPUS in detail: F8, SC/MP, 8080A,
Z80, 6800, PPS-8, 2650, COS MAC,
9002, 6100 and seven others. Also
information on selecting a micro. Vol.

3 discusses various support and I/O
chips. 895 pp.

Vol.2-(9L) $25.00
Vol. 3-(10Q) $20.00

Beginner's Guide To
Microprocessors
Charles M. Gilmore. No background
in electronics is necessary to under-
stand this book. It was written for
those with no prior knowledge what-
soever of microprocessors or per-
sonal computing. Gilmore takes you
from what a microprocessor is, how it

works and what it's used for to how
they're programmed to perform de-
sired functions in microwave ovens,
TV games, calculators, etc 175 pp.
$5.95 [7U].

Microprocessors: From
Chips to Systems
Rodnay Zaks. A complete and
detailed introduction to
microprocessors and microcom-
puter systems. Some of the topics

presented are: a comparative evalua-

tion of all major microprocessors, a
journey inside a microprocessor
chip, how to assemble a system,
applications, interfacing (including

the S-100 bus) and programming and
system development. 416 pp. $9.95

The First Book of
n °Sl

Microcomputers
Robert Moody. Tells what personal
computers are and what you can do
with them in a light entertaining style.

Starts with the basics and then covers
the technical aspects such as how a
personal computer is constructed
and how it works. Includes such
things as home protection, keeping
track of budgets and bills, game
playing, inventory management and
tax calculations. 139 pp. $4.95 [10T]

Consumers Guide to
Personal Computing and
Microcomputers
Freiberger and Chew. Here are two
valuable books in one: an introduc-
tion to the principles of microcom-
puters that assumes no previous
knowledge on the reader's part, and a
review of 64 microcomputer products
from over 50 manufacturers. Also,
extensive illustrations and best-buy
tips for each type of microcomputer
product. 176 pp. $7.95 [10U]

Getting Involved

With Your Own
Computer
A Guide for

Beginners

'joiomon and Stanley Vml

Getting Involved With
Your Own Computer
Solomon and Viet. One of the first

books on microcomputers that re-

quires no previous knowledge of

electronics or computer program-
ming. Tells you where to find infor-

mation, explains basic concepts and
summarizes existing systems. Good
place for the neophyte to begin.
216 pp. $5.95 [9N].

Microcomputer Design
Donald P. Martin. This book is well-
suited for the engineer who's design-
ing microcomprocessors into his
company's products. Not just block
diagrams or vague theory, but
dozens of practical circuits with
schematics for CPUs based on 8008
chips. Includes interfacing to A/D,
D/A, LED digits, UARTs, teletype-
writers. Over 400 pp $14.95 [9P].
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Learn with Computer Games

L

Basic Computer Games
David Ahl. Here are 101 classic

games all in Microsoft Basic for your
TRS-80, PET, Apple, Sorcerer, etc.

Every one is complete with large

legible listing, sample run, and
descriptive notes. Has all the best

games: Super Star Trek, Football,

Blackjack, Lunar Lander, Tic Tac
Toe, Nim, Life, Basketball, Boxing,

Golf, Hockey, Craps, Roulette, Awari,

Bagels, Mastermind, Hammurabi,
Fur Trader, Splat and many, many
more. Now in its 5th printing. 200 pp.

$7.50. [6C]

Game Playing with BASIC
Donald D. Spencer. Enjoy the

challenge of competition with your
personal computer. Amuse yourself

with such computer games and
puzzles as 3-D Tic-Tac-Toe, Rou-
lette, Baccarat, and more. Includes

rules of each game, how each game
works, illustrations and the output
produced by each program. The last

chapter contains 26 games for reader

solution. 176 pp. $7.95 [10D]

Chess and Computers
David Levy. This book is loaded with

chess games—computer versus

computer and computer versus

human. Settle down with this book,

set up your chess board, and play the

games. As with any good chess book,

half the enjoyment is found in playing

along, duplicating the moves and
reading the authors comments. 145

pp. $9.95 [10C]

What to Do After You Hit

Return
Another collection of games and sim-

ulations—all in BASIC—including

number guessing games, word
games, hide-and-seek games, pat-

tern games, board games, business

and social science simulations and
science fiction games. Large format.

158pp.$10.95 [8A].

Fun With Computers and
Basic

Donald D. Spencer. Mathematical
recreations and games are an ex-

cellent medium for teaching com-
puter programming. The reader
learns the BASIC programming
language during the process of

learning to program fun type
problems. The book introduces the
reader to flowcharting, and the

BASIC programming language. In-

cludes many BASIC programs, car-

toons, and drawings. Written
specifically for use by junior high

school students. 96 pp. $7.95|10F]-

Fun & Games With the
Computer
Ted Sage. "This book is designed as a

text for a one-semester course in

computer programming using the
BASIC language. The programs used
as illustrations and exercises are
games rather than mathematical
algorithms, in order to make the book
appealing and accessible to more
students. The text is well written, with

many excellent sample programs.
Highly recommended."

—

The
Mathematics Teacher. 351 pp. $8.95
[SB).

Game Playing With
Computers (Revised 2nd
Edition)

Donald D. Spencer. Now you can

sharpen programming skills through

a relaxed and radically different

approach. Including 70 games,
puzzles, and mathematical
recreations for a digital computer. It's

fully illustrated and includes more
than 25 game-playing programs in

FORTRAN or BASIC, complete with

descriptions, flowcharts, and output.

Brand-new "how to" information for

applying mathematical concepts to

game playing with a computer. 320

pp. $16.95 [10G]

Other Games & Activities

The Way To Play
The newest, most comprehensive
encyclopedia of games in the world.

Complete rules for over 2000 games
and indoor pastimes including race

board games, strategic board games,
tile games, card games, solitaire

games, dice games, table games,
casino and gambling games, games
of chance and many more. Over 5000
drawings and diagrams in color. The
perfect sourcebook for the computer
game author. 320 pp. $7.95. (10H]

The I Hate Mathematics
Book
Marilyn Burns. This book is for

nonbelievers of all ages, but especial-

ly for kids who are convinced that

mathematics is (1) impossible, (2)

only for smart kids, and (3) no fun

anyhow. This book shows that

mathematics is nothing more (nor

less) than a way of looking at the

world and is not to be confused with

arithmetic. In this book you'll find

several hundred mathematical
events, gags, magic tricks, and ex-
periments to prove it. 128 pp. $3.95

[11F]

TOYBOOK
:A

Toybook
Steven Caney. "More than 50 toys
and projects have been chosen with

imagination and care to provide a

high ratio of satisfaction and fun in

return for effort invested." —Parents'
Magazine. It is "... a must for kids and
anybody else interested in conjuring
up delightful playthings out of oddc
and ends and scraps of stuff around
the house." —Whole Earth Epilog.

Packed with illustrations, photos,
and step-by-step instructions. 176
pp. $3.95 [10J)

Star Games
Razzi, Brightfield and Looney. For
Star Trek and Star Wars fans, here's a
book that invites you to "join the
Space Force for the greatest galactic

battle of your life!" A game book, not
a puzzle book, it challenges you to

crack space-age binary codes and
help your friends escape from the
krakon's clutches. $6.95. (10KJ

GEOMETRC IISfTi.

CROSS
SUMS

»»

Cross-Sums
Maltby & Fulbrook. The answers are
numbers! Vertical columns must total

the same as horizontal rows. It's a
new puzzle game — constructed by
Richard Maltby, Jr., master puzzle-
maker for Harper's and New York
Magazines. 30 puzzles including
Nursery Rhymes, Children's Hour,
Golf, Movies, Famous Dates, and
more. 108 pp. $1.95 [10L]

Geometric Cross-Sums
Maltby & Fulbrook. Another puzzle
game. This one has 30 puzzles
ranging in difficulty from easy to

fiendish. Each diagram takes a
special shape — Triangles Fun, The
Magic Hexagon, Shapes Within
Shapes, Literature in 3-D., and more!
108 pp. $1.95 [10M]

Merlin's Puzzlers

Charles Barry Townsend. "Puzzle
books are nothing new, and neither

are the puzzles in them. But what sets

Merlin's Puzzlers apart from the

crowd is the style and imagination
with which the material is presented.

In Volume 1 he calls upon Sherlock
Holmes to pose the problems to

Watson, and the Mad Hatter and
Humpty Dumpty (among others) to

confuse and confound "Alice in

Puzzleland." Richly illustrated with

old woodcuts, lithos, prints, and
playbills — Games Magazine. Each
volume 128 pp. large format. Two-
volume set $7.50. [10P]

To Order
Use the bound-in order form or send
your check for books plus $2.00
shipping and handling per order
(Foreign: $1 .25 per book) to Creative

Computing, P.O. Box 789-M,
Morristown, NJ 07960. NJ residents

add 5% sales tax. Visa or
MasterCharge are acceptable also.

For faster service, call in your bank
card order toll free to:

800-631-8112
(in NJ call 201 540-0445)
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Greative
computing
book service

Building Your Own
Small Computer Systems
Handbook
Sol Libes. The emphasis throughout
this primer is on the important
practical knowledge that the home
computer user should have to be able
to intelligently purchase, assemble,
and interconnect components, and
to program the microcomputer. Only
a minimal knowledge of electronics is

required to use this book. 196 pp.
$8.45 [11D]

The Best of Byte, Vol 1

Helmers <& Ahl. Contains the majority
of material from the first 12 issues of
Byte magazine. The 146 pages
devoted to hardware are crammed
full of how-to articles on everything
from TV displays to joysticks to
cassette interfaces and computer
kits. Also 125 pages of software and
applications ranging from on-line
debuggers to games to a small
business accounting system. A sec-
tion on theory examines the how and
why behind the circuits and
programs. 386 pp. $11.95 [6F].

How to Build a Computer-
Controlled Robot
Tod Loofbourrow. Every step of the
construction is explained, with
photographs and diagrams. The
complete control programs for a
robot are clearly written out. The
robot can be built within the budget
of the average hobbyist and the only
technical requirement for building
him is the ability to read and under-
stand a circuit diagram. 144 pp. $7.95

[11E]

Build Your
Own Workin
Robot
David Heiserman. Complete plans,
schematics and logic circuits for
building a robot. Not a project for
novices, this robot is a sophisticated
experiment in cybernetics. You build
him in phases and watch his cap-
abilities increase and his personality
develop. Phase I is leash led, Phase II

has a basic brain, while Phase III re-

sponds and makes decisions. 238 pp.
$5.95 [9M].

Power Semiconductor
Handbook
Covers high-power transistors and
related switching devices. Want your
computer to control some external
device? Then this is the book. 800 pp.
$3.95 [9C].

Nothing is as easy as it looks99

Pocket Calculators

Games With The Pocket
Calculator

Sivasailam Thiagara/an and Harold
Stolovitch. A big step beyond tricks

and puzzles with the hand calculator,

the two dozen games of chance and
strategy in this clever new book
involve two or more players in

conflict and competition. A single

inexpensive four-banger is all you
need to play. Large format. 50 pp
$3.95 [8H].

*&#
Games, Tricks and
Puzzles For A Hand
Calculator

Wally Judd. This book is a necessity
for anyone who owns or intends to

buy a hand calculator, from the most
sophisticated (THE HP65,for exam-
ple) to the basic "four banger." 110

pp. $4.95 [8D].

Artist and Computer
Ruth Leavitt. This unique art book
covers a multitude of computer uses
and the very latest techniques in

computer-generated art. In its pages,
35 artists explain how the computer
can be programmed either to ac-
tualize the artist's concept (such as
the visualization of fabric before it is

woven) or to produce finished pieces.
Over 160 examples, some in full

color. 122 pp. $4.95 softbound [6D],
$10.00 hardbound. [6E]

Art, Music, and Literature

The Technology of
Computer Music
Max Matthews. If you're interested in

creating music on your micro-
computer, here is an excellent source
book written by the "Father of Com-
puter Music." Includes funda-
mentals of digital sound generation,
including the sampling theorem,
digital to analog converters, analog
to digital converters, filtering and
storage of musical data. Also, a
description of MUSIC V, a high level

music language. $16 hardcover [1 ON]

ft
r Crvf

COMPUTERS,
COMPUTERS,
COMPUTERS
In Fiction And In Verse
D. Van Tassel, Editor. This collection

of stories, commentaries and poems
project the reader into a world where
lifestyles are dominated by the com-
puter to an extent far greater than
they are by the telephone today. By
revealing reactions and effects, the
stories offer the reader insight into

what is a potential reality Cleverly-
written, this book should entertain
anyone who is aware of the com-
puter's impact on society. Includes
work by such distinguished writers as
Gordon R. Dickson, Art Buchwald,
Michael Shaara and Bob and Ray.
192 pp. $6.95 [9X].

To Order
Use the bound-in order form or send
your check for books plus $2.00
shipping and handling per order
(Foreign: $1 .25 per book) to Creative

Computing, P.O. Box 789-M,
Morristown, NJ 07960. NJ residents
add 5% sales tax. Visa or

MasterCharge are acceptable also.

For faster service, call in your bank
card order toll free to:

800-631-8112
(in NJ call 201 540-0445)
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creative computing book
Business Applications

Accounts Payable and
Accounts Receivable
Poole & Borchers. Includes program
listings with remarks, descriptions,
discussion of the principles behind
each program, file layouts, and
complete step-by-step instructions.
Covers accounts payable and
receivable in regard to invoice aging,
general ledger, progress billing,

partial invoice payments, and more.
375 pp. $15.00 [10V]

Payroll with Cost
Accounting in BASIC
Lon Poole. Includes program listings

with remarks, descriptions, discus-

sion of the principles of each
program, file layouts, and a complete
user's manual with step-by-step
instructions, flow charts and sample
reports with CRT displays. 356 pp.
$15.00 [10W]

How to Profit From Your
Personal Computer:
Professional, Business
and Home Applications
T.G. Lewis. Put your computer to

work for you. This new guide
describes the use of personal com-
puters in common business
applications, including terms,
notations, and techniques used by
programmers. 256 pp. $8.95 [10X]

Small Computer Systems
For Business
Gerald A. Silver. Useful for operators,
programmers, teachers, students,
etc., this book explores the world of
small computers: what they are, how
they are used, their internal structure,

and our means of communicating
with them. Describes assemblers,
interpreters, and compilers, as well
as operating systems and small
computer applications. 254 pp $11.95

[10Y]

Some Common BASIC
Programs
Poole & Borchers. This book com-
bines a diversity of practical

algorithms in one book : matrix
multiplication, regression analysis,

principal on a loan, integration by
Simpson's rule, roots of equations,
chi-square test, and many more. All

the programs are written in a
restricted BASIC suitable for most
microcomputer BASIC packages,
and have been tested and debugged
by the authors. $9.50 [7M]

BASIC With Business
Applications

Richard W. Lott. This book focuses
on the BASIC language and its

application to specific business
problems. Part one introduces the
BASIC language and the concept of

logical flowcharting. Part two
presents problems and possible
solutions. Topics include: interest

rate calculations, break-even
analysis, loan rates, and deprecia-
tion. This book is a great aid to the
beginner wanting to learn BASIC
without having a technical or scien-
tific background. 284 pp. $11.95 [10Z]

"The real
purpose of

books is to
I trap the mind
% into doing
% its own
\ thinking. » /

Computing Milieu

COMPUTER PCC's Reference Book of
Personal and Home
Computing
Ever try to find the address of a man-
ufacturer of a cassette interface that a
friend told you about 2 weeks ago?
Frustrating isn't it? This book will go
a long way toward ending that
frustration with its comprehensive
list of manufacturers, stores and
products Also contains survey arti-

cles on software, hardware, kits and
applications as well as an index of ar-
ticles from various hobbyist maga-
zines. Several bibliographies, too
$5.95 [7P]

Computer Lib/Dream
Machine
7"eo* Nelson. This book is devoted to

the premise that everybody should
understand computers. In a blithe

manner the author covers interactive

systems, terminals, computer
languages, data structures, binary

patterns, computer architecture,
mini-computers, big computers,
microprocessors, simulation,
military uses of computers, computer
companies, and much, much more.
Whole earth catalog style and size. A
doozy! 127 pp. $7.00 [8P].

The Home Computer
Revolution

Ted Nelson. Here is one of the most
controversial books on home com-
puters. Nelson takes a look at how the
"dinky" computers got here, where
they are where they're going and
what will become of the big boys like

IBM. This thought-provoking and
highly opinionated book picks up
where Computer Lib/Dream Machine
left off. 224 pp. $2.00 [9U].

Space and Science Fiction

Star Wars Album
The incredible behind-the-scenes
story of the most extraordinary

motion picture of our time including

over a hundred exclusive photos,
special effects secrets, interviews
with George Lucas, Carrie Fisher and
Mark Hamill, the Anatomy of an
Android and a technical glossary.

Lots of color. 76 pp. $5.95. [11 A]

Masterpieces of Science
Fiction

This lavishly illustrated large format

book has nine classic stories by Isaac

Asimov, Gregory Benford, Ray Brad-

bury, Arthur C. Clarke, Harlan

Ellison, Robert Heinlein, Frank

Herbert, A.E. Van Vogt, and Kurt

Vonnegut, Jr. Fabulous full color

illustrations throughout. 108 pp.
$7.95.[11B]

The Star Trek Star Fleet

Technical Manual
Franz Joseph. This important
resource book is packed with the

data you need to create or modify
STAR TREK computer games. It

includes all Starship operating
characteristics, defense and weapon
systems, standard orbits,
velocity/time relationship, space/war
technology, Milky Way galaxy charts,

Federation codes, etc., etc. A
national best seller. Large format,
vinyl binder. 180 pp $7 95 [8C].

Star Wars Portfolio

Complete technical specifications

and engineering drawings of ships,

space stations, and 'droids of both
The Imperial Empire and the rebels. A
vital resource book. 180 pp. $7.95
[11C]

To Order
Use the bound-in order form or send
your check for books plus $2.00
shipping and handling per order
(Foreign: $1 25 per book) to Creative
Computing, P.O. Box 789-M,
Morristown, NJ 07960. NJ residents

add 5% sales tax. Visa or
MasterCharge are acceptable also.

For faster service, call in your bank
card order toll free to:

800-631-8112
(in NJ call 201 540-0445)

CIRCLE 218 ON READER SERVICE CARD
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^> Inclex To Adv'ertisers
Reader
Service Advertiser

IT

Page Readei
Service. Advertiser Page

Reader
Service Advertiser Page

101 AB Computers 172 147 Dilithium Press 123 184 Programma International 93

102 ACS Service 155 148 Edu-ware 129 185,167 Quality Software 169,181

103 AJA Software 163 149 Electro Controls 169 186 RACETcomputes 160

104 ASAP Computer Products 77 150 Electronic Specialists 174 187 RAK Electronics 161

105 Aardvark Software 125 151 Factory Direct Sales 183,144
• Radio Shack 13

106 Aardvark Technical Services 63 • Games Magazine 23 188 Radio Shack Sales Center 161

107 Acorn Software 117 152 Gimix 170 189 RCA 16

108 Advanced Computer Products 84-85 153 GM Software Service 178
• Rainbow Computing 25

109 Affordable Business Systems 178 154 Hayden Book Co. 52 190 Ramsey Electronics 45

110 Aladdin Automation 21 155 Hobby World Electronics 123 191 Realty Software 103

111 Alpha Supply Co. 163 130 Integral Data Systems 33 192 Simutek Enterprises 111

112 American Square Computers 172 156 Ithaca Intersystems 44,107 193 Small Business Applications 173

113 The Apple Orchard 144 157 Instant Software 115 194 Small System Software 113

114 Atari 7 158 Level IV 157 195 Softape 30,121

115 Automated Simulations 107 • Lifeboat Associates 174,158 196 Software Associates 175

116 Axiom 95 159 Lobo Drives 81 197 The Software Exchange 98-99

117 Basics & Beyond 157 160 Loweco Computor 177 198 The Software Factory 129

118 Benchmark Software 95 • Man-Computer Systems 177 199 Smoke Signal Broadcasting 2

119 The Bottom Shelf 5 161 Manhattan Software 183 200 SSM 47

120 Buss 177 162 Meet 166 201 Soroc Technology 15

121 CAP Electronics 27 163 Micro-Ap 39 202 Southeastern Software 143

122 Channel Data Systems 177 164 Micro Architect 178 203 STC 74

123 Cload Magazine 159 165 Microcomputer Technology 69 204 Sunshine Computer Co. 59

124 Compucover 172 166 Micro Computer World 181 205 Steven E. Shaw. P.E. 103

125 CompuServe (Micro Net) 9 215 Micro Learning Ware 161 206 Sybex 140

126 Computer Corner NJ 172 168 Micro Mike's 168 207 Tarbell Electronics 176

127 Computer Corner/White Plains 172 216 Micro Management 161 208 3-GCo 176

128 Computer Design Labs 89 222 Microsoft 35 220 Tano 57
• The Computer Factory 165 221 Microsoft Consumer Division 61 209 Total Information Services 179

129 Computer Information Exchange 157 169 Microware Associates 168 221 Trans net 179

131 The Computer Stop 129 170 Mountain Hardware 67 210 Ucatan Computer Store 128

132 Computer Store/Santa Monica 53 171 National Software Marketing 172 211 Weldon Electronics 71

133 Computer Strategies 165 172 Netronics R&D Ltd. 31

134 Computer Textile 165 173 New England Electronics 175 Creative Computing

213 The Computing Teacher 185 174 New Ware 143 217 Adventure 75

135 Computronics 91
• NRI 51 217 Air Traffic Controller 181

136 Compututor 129 214 Ohio Scientific C4 218 Book Service 187-191

137 Connecticut Microcomputer 150-151.153 175 Omni Communications 161 218 Computer Music Record 184

138 Corvus Systems C2 176 On Line 185 218 Computer Myth Prints 184

139 Cottage Software 74 177 Organic Software 183 218 Creative Computing Press 182

140 The CPU Shop 101 178 Parker Bros. 10 218 Five T-shirts 171

141 Creative Computer Applications 145 179 Dan Paymar 161 217 Games, games, games 149

142 Cromemco 1 212 Peachtree Software 37 218 Katie & The Computer 186

143 C&S Electronics 167 180 Percom Data 40-41 218 Katie T-shirt 128

144 DC Software 167 181 Personal Software C3 218 Robot Rabbit T-shirt 63
145 Data Soft Research 149 182 Powersoft 143 217 Sensational Software 132-139

146 Dig ibyte 169 183 The Program Store 109 217 Super Invader 19

Puzzle Answers.
1. The puzzle can be solved using 12

strokes. In the figure start at point A and
follow the lines around to point B. The two
curved lines are drawn one above the other.

2. The sequence represents the same
number, number 16, in different bases
starting with base 16 and working down to

base 3. The answer to our problem is 31.

3. Card 4 is not included in our answer. We
can eliminate card 2 because it is green.

Now, if card 1 should have a circle on the

other side the answer would be no. If card 3
should be red on the other side the answer
would also be no. On the other hand, if card

1 is a square, and card 3 is green, and card 4

is red or green then the answer is yes. The
solution then is to turn over cards 1 and 3.

4. Every part of a wheel revolves around the
center axis at a fixed speed when the wheel
is fixed in place, as in the case of a
waterwheel. When a wheel is in motion
along a path, as is the case with a wheel on a
car, then the top part of the wheel must be
moving forward at a faster speed or the car
would be stationary, as happens when you
are caught on a patch of ice. In Figure 1 we
will examine the two points on the wheel
depicted in the drawing on page 66 and
follow their movements through one half of

a revolution of the wheel. As the wheel
moves forward, from left to right, point A,
starting at position A1, travels along a
downward path. Note that when it reaches
position A2 point B has reached position

B2. The distance that point B has traveled is

a great deal less than the distance traveled

by point A, thus point A must have traveled

at a greater rate of speed than B in order to

have covered this greater distance in the

same amount of time. However, when point

A moves from position A2 to A3 point B's

speed increases while point A's speed
decreases. This proves that a point on a
wheel travels slowest at the bottom and
fastest at the top.

5. The answer, of course, is that you turn the

post in the hole until the "Bradbury
Junction" sign points back the way you
came. The other two arms will now be
pointing correctly.

Problem 2: You point to one of the forks

in the road, and ask the question, "If I were
to ask you if this is the right road to Ander-
sonville, what would you tell me?"

Let us assume that you have pointed to

the right fork. If the individual is a man, he
would tell you that the fork is the right fork.

Since you have asked him how he would
answer, he replies, "I would tell you that this

is the road toAndersonville." If he is a robot,

he would lie and tell you that that isn't the

road to Andersonville. In reply to your
question "What would you tell me?", he
must lie and say, "I'd tell you that it's the

road to Andersonville."

In other words, that man must tell the

truth about telling the truth, while the robot

must lie about the lie he would tell. And a lie

about a lie equals the truth.

The exact same reasoning tells us that if

you point to the wrong road, both will tell

you that it's the wrong one to take.

6. See diagram.

1 4

11 6 7 2

8 10 3 5

9 12

it it.
'I've come about the microcomputing
job.

"
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Solve yourpersonalenergycrisis.
LetVisiCalc Powerdo thework.

With a calculator, pencil and paper you can spend hours plan-
ning, projecting, writing, estimating, calculating, revising, erasing

and recalculating as you work toward a decision.

Or with VisiCalc and your Apple* II you can explore many
more options with a fraction of the time and effort you've spent

before.

VisiCalc is a new breed of problem-solving software. Unlike
prepackaged software that forces you into a computerized
straight jacket, VisiCalc adapts itself to any numerical problem
you have. You enter numbers, alphabetic titles and formulas on
your keyboard. VisiCalc organizes and displays this infor-

mation on the screen. You don't have to spend your time
programming.

Your energy is better spent using the results than get-

ting them.

Say you're a business manager and want to project

your annual sales. Using the calculator, pencil and paper
method, you'd lay out 12 months across a sheet

and fill in lines and columns of figures on
products, outlets, salespeople, etc. You'd cal-

culate by hand the subtotals and summary
figures. Then you'd start revising, erasing

and recalculating. With VisiCalc, you simply
fill in the same figures on an electronic

"sheet of paper" and let the computer do
the work.

Once your first projection is complete,
you're ready to use VisiCalc's unique,

powerful recalculation feature. It lets you
ask "What if?/ examining new options

and planning for contingencies. "What if"

sales drop 20 percent in March? just type in

the sales figure. VisiCalc instantly updates
all other figures affected by March sales.

CIRCLE 181 ON READER SERVICE CARD

Or say you're an engineer working on a design problem and are

wondering "What if that oscillation were damped by another 10

percent?" Or you're working on your family's expenses and
wonder "What will happen to our entertainment budget if the

heating bill goes up 15 percent this winter?" VisiCalc responds
instantly to show you all the consequences of any change.

Once you see VisiCalc in action, you'll think of many more
uses for its power. Ask your dealer for a demonstration and dis-

cover how VisiCalc can help you in your professional work and
personal life.

You might find that VisiCalc alone is reason enough to

own a personal computer.

VisiCalc is available now for Apple II computers with
versions for other personal computers coming soon. The
Apple II version costs just $99.50 and requires a 32k disk

system.

For the name and address of your nearest VisiCalc

^^^_ dealer, call (408) 745-7841 or write to Personal

Software, Inc., Dept. CP, 592 Weddell Dr.,

Sunnyvale, CA 94086. If your favorite

dealer doesn't already carry Personal

Software products, ask him to

give us a call.

X i
I

0$$
VisiCalc was developed exclusively for

Personal Software by Software Arts, Inc.,

Cambridge, Mass.

:•?; TM—VisiCalc is a trademark of

Personal Software, Inc.

* Apple is a registered trademark
of Apple Computer, Inc.



The Personal Computer Line

byOHIO SCIENTIFIC
Personal Computers
C1 P: $349 A dramatic breakthrough in price and performance. Feature!

OSI's ultra-fast BASIC-in-ROM, full graphics display capability, and larg<

library of software on cassette and disk, including entertainment pr<

grams, personal finance, small business, and home applications. It's

complete programmable computer system ready to go. Just plug-in

video monitor or TV through an RF converter, and be up and running

15K total memory including 8K BASIC and 4K RAM—expandable to 81

C1P MF: $995 First floppy disk based computer for unde]

$1000! Same great features as the C1 P plus more memory an<

instant program and data retrieval. Can be expanded to 32K static

RAM and a second mini-floppy. It also supports a printer, modem
real time clock, and AC remote interface, as well as OS-65D V3J

development disk operating systei

p*

C4P: $698 The professional portable that has over three times the display capability

of C1Ps. Features 32 x 64 character display in up to 16 colors, graphics, audio output, a

DAC for voice and music generation, key pad and joystick interfaces, AC remote control

interface and much more. Utilizes a 4-slot BUS (2 used in base machine), 8K BASIC-in-

ROM, 8K of static RAM and audio cassette interface. Can be
directly expanded to 32K static RAM and two mini-floppy disks.

G4P MF: $1695 The ultimate portable computer
has all the features of the C4P plus real time clock,

home security system interface, modem interface,

printer interface, 16 parallel lines and an accessory
BUS. The standard machine operates at twice the

speed of currently available personal compu-
ters (with GT option it runs even faster!). The C4P
MF starts with 24K RAM and a single mini-floppy and
can be directly expanded to 48K and two mini-floppies.

Available software includes games, personal, business,

educational and home control applications programs as
well as a real time operating system, word processor and a
data base management system.

* Monitors and cassette recordei

not included. Ohio Scientific offei

a combination TV/Monitor (AC-3P) for $11!

Home/Small Business Systems
Same great features as the C4P in a tremendously expandable "main-

frame package." Features over three times the expansion capability of the C4P for

advanced home and demanding business applications. Can be expanded to 48K RAM,
dual 8" floppies, hard (Winchester) disks and multiple I /O devices such as Voice I/O and
a universal telephone interface.

C8P DF: From $259/ The uitimat
Home/Very Small Business Computer at

personal computer price. Features 32K RAI
(expandable to 48K) and dual 8" floppy disk]

(stores eight times as much information as
mini-floppy). Has all personal compute
capabilities including 32 x 64 display, col<

graphics, sound, DAC, joystick interface;

home features including real time clock, AC

remote interface, home security and fir!

detection interface and can be expanded t

include voice I/O and a universal telephonj

system for answering and initiating calls! It

large memory capability and 8" floppies allo\

it to run most Ohio Scientific business syster

software including a compete accountin|
system, word processor and informatii

management system.

For literature and the name of your loc;

dealer, CALL 1800-321-6850 TOLL FRE*

CIRCLE 214 ON READER SERVICE CARD
1333 SOUTH CHILLICOTHE ROAi
AURORA, OH 44202 • [21 6] 562-31 0(


