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minifloppy kit under $1,000

MINIFLOPPY
OI1SK SYBTEM

MINIFLOPPY
DISK SYSTEM

Suite

$995 MF-68 Dual Minifloppy

You need dual drives to get full benefits
from a minifloppy. So we waited to offer a
floppy until we could give you a dependa-
ble dual system at the right price.

The MF-68 is a complete top-quality
minifloppy for your SWTPC Computer. The
kit has controller, chassis, cover, power
supply, cables, assembly instructions, two
highly reliable Shugart drives, and a
diskette with the Floppy Disk Operating
System (FDOS) and disk BASIC. (A floppy
is no better than its operating system, and
the MF-68 has one of the best available.)
An optional $850 MF-6X kit expands the
system to four drives.

Enclosed is:
$1,990 for the full system shown above
(MF-68 Minifloppy, CT-64 Terminal with
CT-VM Monitor).
$995 for the Dual Minifloppy
$325 for the CT-64 Terminal
$175 for the CT-VM Monitor
$395 for the 4K 6800 Computer

$500 Terminal/Monitor
The CT-64 terminal kit offers these
premium features: 64-character lines,

upper/lower case letters, switchable con-

trol character printing, word highlighting,
full cursor control, 110-1200 Baud serial
interface, and many others. Separately
the CT-64 is $325, the 12 MHz CT-VM
monitor $175.

$250 for the PR-40 Line Printer
$79.50 for AC-30 Cassette Interface
Additional 4K memory boards at $100
Additional 8K memory boards at $250

Or BAC # Exp. Date
OrMC # Exp. Date
Name____ _ Address
City _ State Zip
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$395 4K 6800 Computer
The SWTPC 6800 comes complete with
4K memory, serial interface, power supply,
chassis, famous Motorola MIKBUG
mini-operating system in read-only
memory (ROM), and the most complete
documentation with any computer kit. Our
growing software library includes 4K and
8K BASIC (cassettes $4.95 and $9.95;
paper tape $10.00 and $20.00). Extra
memory, $100/ 4K or $250/8K

Other SWTPC peripherals include

$250 PR-40 Alphanumeric Line Printer
(40 characters/line, 5 x 7 dot matrix,

75 line/minute speed, compatible with
our 6800 computer and MITS/IMSALY;
$79.50 AC-30 Cassette Interface System
(writes/ reads Kansas City standard tapes,
controls two recorders, usable with other
computers); and other peripherals now

and to come.
r:.= Southwest Technical
Products Corp.

219 W. Rhapsody, San Antonio, Texas 78216
London: Southwest Technical Products Co., Lid.
Tokyo: Southwest Technical Products Corp./Japan

Circle 350 on inquiry card.

SWTPC announces firstdual




You can now have the industry’s

finest microcomputer
with that all-important

disk drive

YOU CAN GET THAT
ALL-IMPORTANT SOFTWARE,
TOO

Loading your programs and files
will take you only a few seconds with
the new Cromemco Z-2D computer.

You can load fast because the
Z-2D comes equipped with a 5”
floppy disk drive and controller. Each
diskette will store up to 92 kilobytes.

Diskettes will also store your pro-
grams inexpensively—much more so
than with ROMs. And ever so much
more conveniently than with cas-
settes or paper tape.

The Z-2D itself is our fast, rugged,
professional-grade Z-2 computer
equipped with disk drive and con-
troller. You can get the Z-2D with
either single or dual drives (dual
shown in photo).

CROMEMCO HAS THE
SOFTWARE

You can rely on this: Cromemco
is committed to supplying quality
software support.

For example, here's what's now
available for our Z-2D users:
CROMEMCO FORTRAN IV COM-
PILER: a well-developed and power-
ful FORTRAN that’s ideal for scien-
tific use. Produces optimized, relo-
catable Z-80 object code.
CROMEMCO 16K DISK BASIC: a
powerful pre-compiling interpreter
with 14-digit precision and powerful
170 handling capabilities. Particularly
suited to business applications.
CROMEMCO Z-80 ASSEMBLER: a
macro-assembler that produces relo-
catable object code. Uses standard
Z-80 mnemonics.

The professional-
grade microcompuler
for prolessionals

ADVANCED CONTROLLER CARD

The new Z-2D is a professional
system that gives you professional
performance.

In the Z-2D you get our well-
known 4-MHz CPU card, the proven
Z-2 chassis with 21-slot motherboard
and 30-amp power supply that can
handle 21 cards and dual floppy
drives with ease.

Then there’s our new disk con-
troller card with special features:

® Capability to handle up to 4

disk drives

® A disk bootstrap Monitor in a

1K 2708 PROM

® An RS-232 serial interface for

interfacing your CRT terminal
or teletype

® | S| disk controller circuitry

I Z-2 USERS: ]
Your Z-2 was designed with the future
in mind. It can be easily retrofitted
with everything needed to convert to
a Z-2D. Only $935 kit; or $1135 for
assembled retrofit package.

Cromemco

Specialists in computers and peripherals

2400 CHARLESTON RD., MOUNTAIN VIEW, CA 94043 ¢ (415) 964-7400

Shown with optional
bench cabinet

We're able to put all of this in-
cluding a UART for the CRT interface
on just one card because we've taken
the forward step of using LSI con-
troller circuitry.

STORE/FACTORY

Contact your computer store or
Cromemco factory now about the
Z-2D. It's a real workhorse that you
can put to professional or OEM use
now.
Kit: Z-2D with 1 disk drive

(Model Z2D-K) .............. $1495.
Assembled: Z-2D fully assembled

and tested (Model Z2D-W). . . .$2095.

Additional disk drive
(Model Z2D-FDD) ............ $495.

SOFTWARE
{On standard 1BM-format
soft-sectored mini diskettes)
16K BASIC (Model FDB-S)......... $95
FORTRAN 1V (Model FDF-S)........ $95
Z-80 Assembler (Model FDA-S)....$95

Circle 353 on inquiry card.
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Your computer's usefulness de-
pends on the capability of its CPU,
memories, and 1/0 interfaces, right?

So here's a broad line of truly
useful computer products that lets
you do interesting things with your
Cromemco Z-1 and Z-2 computers.
And with your S-100-compatible Al-
tairs and IMSAIls, too.

CPU

e 7-80 MICROPROCESSOR CARD.
The most advanced uP card avail-
able. Forms the heart of our Z-1
and Z-2 systems. Also a direct re-
placement for Altair/IMSAI CPUs.
Has 4-MHz clock rate and the power
of the Z-80 P chip. Kit (Model ZPU-
K): $295. Assembled (Model ZPU-
W): $395.

MEMORIES
® 16K RAM. The fastest available.
Also has bank-select feature. Kit
(Model 16KZ-K): $495. Assembled
(Model 16KZ-W): $795.
® 4K RAM. Bank-select allows ex-
pansion to 8 banks of 64K bytes
each. Kit (Model 4KZ-K): $195. As-
sembled (Model 4KZ-W): $295.
e THE BYTESAVER — an 8K capa-
city PROM card with integral pro-

To make

your computer
more useful-

a wide choice of
. memory, 1/0, CPU

grammer. Uses high-speed 2708 eras-
able PROMs. A must for all com-
puters. Will load 8K BASIC into RAM
in less than a second. Kit (Model
BSK-0): $145. Assembled (Model
BSW-0): $245.

o 16K CAPACITY PROM CARD. Ca-
pacity for up to 16K of high-speed
2708 erasable PROM. Kit (Model
16KPR-K): $145. Assembled (Model
16KPR-W): $245.

1/0 INTERFACES

o FAST 7-CHANNEL DIGITAL-
ANALOG [/0. Extremely useful
board with 7 A/D channels and 7
D/A channels. Also one 8-bit par-
allel 1/0O channel. Kit (Mode! D +
7A-K): $145. Assembled (Model D
+ 7A-W): $245.

e TV DAZZLER. Color graphics in-
terface. Lets you use color TV as full-
color graphics terminal. Kit (Model
CGI-K): $215. Assembled (Model
CGI-W): $350.

e DIGITAL INTERFACE (OUR NEW
TU-ART). Interfaces with teletype,
CRT terminals, line printers, etc. Has
not one but two serial I/O ports and
two 8-bit parallel 1/O ports as well
as 10 on-board interval timers. Kit

Cromemco

Specialists in computers and peripherals

Circle 353 on inquiry card.

(Model TRT-K): $195. Assembled
(Model TRT-W): $295.

® JOYSTICK. A console that lets
you input physical position data with
above Model D + 7 A/D card. For
games, process control, etc. Con-
tains speaker for sound effects. Kit
(Model ]JS-1-K): $65. Assembled
(Model JS-1-W): $95.

PROFESSIONAL QUALITY

You get first-class quality with
Cromemco.

Here are actual quotes from ar-
ticles by independent experts: “The
Cromemco boards are absolutely
beautiful” . . . “The BYTESAVER is
tremendous” . . . ‘’Construction of
Cromemco [/O and joystick are out-
standing” . . . Cromemco periph-
erals ran with no trouble whatso-
ever.”

Everyone agrees. Cromemco is
tops.

STORES/MAIL

So count on Cromemco. Look
into these Cromemco products at
your store. Or order by mail from
the factory.

We wish you pleasure and suc-
cess with your computer.

2432 CHARLESTON RD., MOUNTAIN VIEW, CA 94043 * (415) 964-7400

AHV-AL
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In This

One whole subset of the personal
computing world is provided by the
users and manufacturers of program-
mable calculators. All the problems
of creating applications software
which users must solve on bigger
machines are present, and often in-
tensified by lack of scale, in these
smallest of personal computers.
William B Jenkins gives some useful
information on the general process
of creating an application program,
and the specific problems of doing
it on an SR-52 programmable cal-
culator, in his article entitled How
to Write an Application Program.

One of the conveniences of the
6800, 6502 and similar micropro-
cessors is a relative branch method
which allows one to construct position
independent code which can be re-
located by simply moving the pro-
grams involved. But these forms are
typically limited to a 1 byte displace-
ment, a limitation which Robert
Borrmann shows how to overcome in
the 6800 case by using appropriate
stack manipulationsand “long branch”’
subroutines. Read his article Relocat-
ability and the Long Branch in this
issue.

Looking for a different type of
board game to play on your com-
puter? How about the current game
fad Othello (known as Reversi in
England)? In Othello, a New Ancient
Game Richard O Duda provides a
short article with details for this
game of skill and tactics.

This month, Mike Wimble con-
cludes his 3 part series about an APL
interpreter with An APL Interpreter
for Microcomputers, Part 3: Mathe-
matical Processing. With this segment,
the functional design of interpreter is
completed. Watch future issues for
results of the Great APL [nterpreter
Contest inspired by Mike’s article.

At first glance a simulator designed
to run on the computer it is simulating
may not seem very useful. Kin-man
Chung feels differently for he wrote
one. His article, An 8080 Simulator,
describes one such program and gives
ideas on how it can be put to good
use.

BUTE
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For those who tire of the many
versions of the Star Trek game, there
are many much more interesting and
interactive graphics games to consider.
In his article, How to Implement
Space War, Dave Kruglinski provides
readers with a version of the classic
graphics game, Space War, which was
originated in the early 1960s by
students at MIT, and has taken an
amazingly long time to be documented
in versions for personal computers.
Dave’s 8080 version is complete with
orbiting space ships, spiraling torpe-
does and dynamic effects implemented
with limited resolution point plotting
graphic display.

Is your computer cold? Add some
vitamin C for a new high in resistance
to frustration and rude language. Turn
to ) Gregory Madden’s C: A Language
for Microprocessors?, a description
of an excellent structured program-
ming language which could be adapted
to microprocessor use from its origins
on large PDP-11s with the Unix oper-
ating system.

Do you use cassettes as your prin-
cipal mass storage medium? Then you
will benefit from Wayne D Smith’s
discussion of Fundamentals of Sequen-
tial File Processing when it comes time
to write software using such media.

Want to get involved in pitch gener-
ation for computer music synthesis?
Thomas Schneider explains several
approaches you might consider in his
article, Simple Approaches to Com-
puter Music Synthesis.

Using flowcharts to gather the logic
for a program does not mesh with the
current trend of structured program-
ming. One technique that is directed
towards the structured program
approach is the use of Warnier-Orr
diagrams. Use of these diagrams, as
described by David Higgins in his
article Structured Program Design, will
result in accurate, well structured pro-
grams that will work correctly the first
time they are executed.

The home computer has many uses
besides number crunching and game
playing. One of these uses, discussed
by David Holladay in Computer
Information Arrangement, is an in-
formation retrieval system. This type
of system could be used to make your
own dictionary type reference, help
keep track of your files with cross
reference, or simply make a personal
version of the Schwann Catalog for
your record collection.

Sensible automobile owners have
long had the habit of recording mi-
leage and gasoline filling figures at
each visit to the service station. In this
issue John P Bauernschub explains
how to Analyze Your Car’s Gas
Economy with Your Computer in a
short article presenting a complete
BASIC program for this application.

Are you looking for a stimulating
thought game to play with your com-
puter? The game of Mastermind as
described by W Lloyd Milligan in his
article of that name will force you to
think in a very logical manner if you
want to have a chance at winning.



Announcing the West Coast's largest Personal Computing
Show. April 28, 29, and 30, 1978 at California's brand new
Long Beach Convention Center. This is a selling show with
180 booths (each draped, carpeted and with 500 watts
of electricity). Three full days of conference sessions.
There will be home brew exhibits, exhibitors lounge,
inquiry badge system, computerized registration, a
newsroom, and a full blown advertising and promotional
campaign to bring you thousands of qualified buyers.

PERCOMP’78

| wouldn’t miss it
for anything.

Name: Title:

Company:

Address: State:

ZipCode:— Phone:

Call: (714) 973-0880 Or mail this coupon: PERCOMP 78,
1833 E. 17 St., Suite 108, Santa Ana, CA 92701.
Sign early, corner booths are limited.

Circte 354 on inquiry card.
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The Colorful Future of Personal Computing

FULL SCREEN
POINT REFRESH TABLE

BYTE ADDRESS n
n+\
n+2
n+3
n+4
n+5
n+6
n+7

32,768
BYTES
TOTAL

ns+ 8
n+ 9

n+1l

A

n+10

n+12
n+13

i %L
| ]
!

! N\

HARDWARE
MAPPING

Figure 1: The color dis-
play technique which is
conceptually simplest and
most versatile is the di-
rectly  refreshed brute
force technique of assig-
ning ‘“n” bits to each
picture element. For a per-
sonal computing context,
where conventional TV

monitors are used, and

byte addressable memory
is involved, use of four bits
for each point gives 16
color levels per picture
element. For a full 256
by 256 element matrix
of color, a memory re-
quirement of 32,768 bytes

COLOR MONITOR

must be satisfied.

(or What the World Needs Is a Good Mass Produced High Resolution Color Display . . )

By Carl Helmers

This commentary on the possibilities of
color imagery and display was inspired by a
fantastic image processing system which was
surely witnessed by many of the 36,000
people who thronged to the National Com-
puter Conference in Dallas TX this past
June. The system in question is produced
by a company called Comtal, located in
Pasadena CA. It is referenced variously as
the Model 8000-S and “Vision One” in the
literature | picked up at the site of the
demonstration in the main exhibit area of
the conference.

This Vision One system is not exactly
a personal computing product. Its price tag
in the $70,000 range makes it a candidate
for laboratory or institutional use, but

6

hardly a peripheral for the individual of
ordinary means. Its characteristics include a
built in LSI-11 computer with extensive
software, direct refresh raster graphics hard-
ware with 512 by 512 8 bit picture elements
(ie: 262,144 bytes in its serial CCD refresh
memory), and a hard surface disk drive. One
of the prime practical applications of this
system is its use by the Jet Propulsion Lab-
oratory of Pasadena as the analysis and en-
hancement processor for the color photos
returned from the Viking landers on the
planet Mars. But the artistic and personal
use attributes of such a color display are
immense, as was demonstrated by the

Continued on page 42
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The Computer for the Professional

Reliable hardware and sophisticated software make
this system a useful tool. Several software packages are
included with the machine: an advanced disk operating
system supporting a powerful BASIC language inter-
preter, easy to use text editor, assembler and other system
utilities. Prices for complete systems start at $3250.

Whether you are a manager, scientist, educator, lawyer,
accountant or medical professional, the System 8813 will
make you more productive in your profession. It can keep

track of your receivables, project future sales, evaluate
investment opportunities, or collect data in the laboratory.

Use the System 8813 to develop reports, analyze and store
lists and schedules, or to teach others about computers.
It is easily used by novices and experts alike.

See it at your local computer store or contact us at
460 Ward Dr., Santa Barbara, CA 93111, (805) 967-0468.

PolvMorphic




To do real work with any computer, big or small, it takes
a complete system. That’s one of the nice things about the
Sol-20. 1t was built from the ground-up as the heart of three
fixed price computer systems with all the peripheral gear and
soltware included to get you up and on the air.

Sol System I costs just $1649 in kit form or $2129 fully
burned in and tested. Here's what you get: a Sol-20 with the
SOLOS personality module for stand alone computer power,
an 8192 word memory, g 127 T V/video monitor, a cassette
recorder with BASIC software tape and all necessary cables.

Sol System [ has the same equipment plus a larger




- capacity 1 emor It sell§ fon $1883 in kit form; $2283 fully assembled.

- For even more emandmg tasks, Sol System III features Sol-20/SOLOS, a 32,768 word
memory, the video monitor, Helios II Disk Memory System and DISK BASIC Diskette. Price,
- $4750 in kit form, $5450 fully assembled and tested.

And remember, though we call these small or personal computer systems, they have more
power per dollar than anything ever
offered. They provide performance com-
parable with mini-computer systems priced
thousands of dollars more.

The Small Computer
Catalog for the rest of the real
computer system story.

Visit your local computer store for
a copy of our fully illustrated 22 page cata-
log. Or you may write or call us if more
convenient. Please address Processor
Technology. Box B, 6200 Hollis Street,
Emeryville, CA 94608. (415) 652-8080. "

(Ot

The functional beauty of Sol Computer Systems is
more thanskindeep. A look inside reveals a simple elegance
of design and sturdy construction.




See Sol here...

ALABAMA

ICP, Computerland
1550 Montgomery Hwy.
Birmingham, AL 35226
(205) 979-0707

ARIZONA

Byte Shop Tempe
813 N. Scottsdale Rd.
Tempe, AZ 85281
(602) 894-1129

Byte Shop Phoenix
12654 N. 28th Dr.
Phoenix, AZ 85029
(602) 942-7300

Byte Shop Tucson
2612 E. Broadway
Tucson, AZ 85716
(602) 327-4579

CALIFORNIA

The Byte Shop

1514 University Ave.
Berkeley, CA 94703
(415) 845-6366

Computer Center

1913 Harbor Bivd.
Costa Mesa, CA 92627
(714) 646-0221

DC\ Computer Systems
4670 N. El Capitan
Fresno, CA 93711

(209) 266-9566

Bits 'N Bytes

679 S. State College Bivd.
Fullerton, CA 92631

(714) 879-8386

The Byte Shop

16508 Hawthorne Bivd.
Lawndale, CA 90260
(213) 371-2421

Opamp/Computer
1033 N. Sycamore Ave.
Los Angeles, CA 90038
(213) 934-3566

The Computer Mart
624 West Katella #10
Orange, CA 92667
(714) 633-1222

Byte Shop

496 South Lake Ave.
Pasadena, CA 91101
(213) 684-3311

Micro-Computer
Application Systems
2322 Capitol Avenue
Sacramento, CA 95816
(916) 443-4944

The Computer Store

of San Francisco

1093 Mission Street

San Francisco, CA 94103
(415) 431-0640

Byte Shop

321 Pacific Ave.

San Francisco, CA 94111
(415) 421-8686

Circle 355 on inquiry card.

The Byte Shop
2626 Union Avenue
San Jose, CA 95124
(408) 377-4685

The Computer Room
124H Blossom Hill Rd.
San Jose, CA 95123
(408) 226-8383

The Byte Shop

509 Francisco Blvd.
San Rafael, CA 94901
(415) 457-9311

The Byte Shop

3400 El Camino Real
Santa Clara, CA 95051
(408) 249-4221

Recreational Computer
Centers

1324 South Mary Ave.
Sunnyvale, CA 94087
(408) 735-7480

Computer Components
5848 Sepulveda Blvd.
Van Nuys, CA 91411
(213) 786-7411

The Byte Shop

2989 North Main St.
Walnut Creek, CA 94596
(415) 933-6252

Byte Shop

14300 Beach Bivd.
Westminster, CA 92683
(714) 894-9131

COLORADO

Byte Shop

2040 30th St.
Boulder, CO 80301
(303) 449-6233

Byte Shop

3464 S. Acoma St.
Englewood, CO 80110
(303) 761-6232

FLORIDA

Byte Shop of Miami
7825 Bird Road
Miami, FL 33155
(305) 264-2983

Microcomputer
Systems Inc.

144 So. Dale Mabry Hwy.

Tampa, FL 33609
(813) 879-4301

GEORGIA

Atlanta Computer Mart
5091-B Buford Hwy.
Atlanta, GA 30340
(404) 455-0647

ILLINOIS

Champaign Computer
Company

318 N. Neil Street
Champaign, IL 61820
(217) 359-5883

itty bitty machine co.
1316 Chicago Ave.
Evanston, IL 60201
(312) 328-6800

itty bitty machine co.
42 West Roosevelt
Lombard, IL 60148
(312) 620-5808

INDIANA

The Data Domain
406 So. College Ave.
Bloomington, IN 47401
(812) 334-3607

The Byte Shop

5947 East 82nd St.
Indianapolis, IN 46250
(317) 842-2983

Computers Unlimited
7724 East 89th Street
Indianapolis, IN 46256
(317) 849-6505

The Data Domain
7027 N. Michigan Rd.
Indianapolis, IN 46268
(317) 251-3139

IOWA

The Computer Store
of Davenport

616 West 35th Street
Davenport, 1A 52806
(319) 386-3334

KENTUCKY

The Data Domain
3028 Hunsinger Lane
Louisville, KY 40220
(502) 456-5242

MICHIGAN

The Computer Store
of Ann Arbor

310 East Washington
Ann Arbor, M! 48104
(313) 995-7616

Computer Mart

of Royal Oak

1800 W. 14 Mile Rd.
Royal Oak, Ml 48073
(313) 576-0900

General Computer Store
2011 Livernois
Troy, M| 48084
(313) 362-0022

MINNESOTA

Computer Depot, Inc.
3515 W. 70th St.
Minneapolis, MN 55435
(612) 927-5601

NEW JERSEY

Hoboken Computer Works
No. 20 Hudson Place
Hoboken, NJ 07030

(201) 420-1644

The Computer Mart
of New Jersey

501 Route 27
Isefin, NJ 08830
(201) 283-0600

NEW YORK

The Computer Mart

of Long Island

2072 Front Street

East Meadow, L.I. NY 11554
(516) 794-0510

The Computer Shoppe
444 Middle Country Rd.
Middle Island, NY 11953
(516) 732-4446

The Computer Mart
of New York

118 Madison Ave.
New York, NY 10001
(212) 686-7923

The Computer Corner
200 Hamilton Ave.
White Plains, NY 10601
(914) 949-3282

OHIO

Computer Mart of Dayton
2665 S. Dixie Ave.
Dayton, OH 45409

(513) 296-1248

OREGON

Byte Shop Computer Store
3482 SW Cedar Hills Blvd.
Beaverton, OR 97005

(503) 644-2686

The Real Oregon
Computer Co.

205 West 10th Ave.
Eugene, OR 97401
(503) 484-1040

Byte Shop Computer Store
2033 SW 4th Ave.
Portland, OR 97201

(503) 223-3496

PENNSYLVANIA

Byte Shop of
Delaware Valley
1045 Lancaster Pike
Bryn Mawr, PA 19010
(215) 525-7712

RHODE ISLAND

Computer Power, Inc.
M24 Airport Mall
1800 Post Rd.
Warwick, Ri 02886
(401) 738-4477

TEXAS

Computer World
926 N. Collins
Arlington, TX 76011
(817) 469-1502

Byte Shop

3211 Fondren
Houston, TX 77063
(713) 977-0664

Computertex

2300 Richmond Ave.
Houston, TX 77006
(713) 526-3456

Interactive Computers
7646Y2 Dashwood Rd.
Houston, TX 77036
(713) 772-5257

Neighborhood Computer
Store

#20 Terrace Shopping Center
4902 - 34th Street

Lubbock, TX 79410

(806) 743-2787

The Micro Store

634 So. Central
Expressway
Richardson, TX 75080
(214) 231-1096

VIRGINIA

The Computer Systems
Store

1984 Chain Bridge Rd.
McLean, VA 22101
(703) 821-8333

Media Reactions Inc.
11303 South Shore Dr.
Reston, VA 22090
(703) 471-9330

The Home Computer Center
2927 Virginia Beach Blvd.
Virginia Beach, VA 23452
(804) 340-1977

WASHINGTON

Byte Shop Computer Store
14701 N.E. 20th Ave.
Bellevue, WA 98007

(206) 746-0651

The Retail Computer Store
410 N.E. 72nd

Seattle, WA 98115

(206) 524-4101

WISCONSIN

Madison Computer Store
1910 Monroe St.
Madison, W1 53711

(608) 255-5552

The Milwaukee
Computer Store
6916 W. North Ave.
Milwaukee, Wi 53213
(414) 259-9140

CANADA

Trintronics

160 Elgin St.

Place Bell Canada
Ottawa, Ontario K2P 2C4
(613) 236-7767

First Canadian

Computer Store Ltd.

44 Eglinton Ave. West
Toronto, Ontario M4R 1A1
(416) 482-8080

The Computer Place

186 Queen St. West
Toronto, Ontario M5V 121
(416) 598-0262

Pacific Computer Store
4509-11 Rupert St.
Vancouver, B.C. V5R 2J4
(604) 438-3282
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A CMOS LOGIC PROBE

This is in response to Tom Kryst's
letter in the July 1977 BYTE, page 148,
expressing a need for a low cost CMOS
logic probe. | was faced with a similar
requirement while working on a software
development system for the RCA 1802
CMOS microprocessor. Not being a
person who believes in reinventing the
wheel, | borrowed Kurt Christner's TTL
design from the January 1977 BYTE,
page 82, adding a CMOS inverting buffer
at the front end, as shown below. Please
note that a CD4069 inverter may not be
substituted for the more expensive
CD4049, as the current sinking capa-

1/6 6 R3

cz
~4uF
10WV DC +
ELECT. R2 N
27K
D2
IN9I4

POWER CONNECTIONS
+5V|GND

ICt | 7405 (14
1C2 | 9602 | 16
1C3 |CD4043| |

® ® ~

bility of the latter device is necessary.

| hope this modification may prove
usefu! to some of your read%&

Frank A Weissig

343 NW 8th St, Apt 3

Corvallis OR 97330

VLED-2
470pF (EDGE)

*! added this resistor to Mr Christner’s
design because there's something about
an OC gate without a pull up that makes
me Nervous.

KUDOS FOR THE LD-14

I'd like to make a few comments
about one of your advertisers, namely
Logic Design Inc of Laramie WY. |
purchased their LD 14 Tutorial Training
Computer which was written up in Jan-
uary 1977 BYTE. Although | have not
finished wire wrapping the unit, ! am
confident that | am getting my $1200's
worth. One thing that has impressed me
about the company is the quick response
to a problem ! was having one evening
because of a gross error on my part.
Some of the wires melted together as the
result of tying VCC to ground. | became
a little nervous that maybe ! damaged
something, so | wrote to complain about
their failure to give any guarantees that
their product is idiot proof.

Within three days | received a very
courteous and apologetic{ phone call
from the company with an open invita-
tion to call them collect ia the event |
experienced further difficu|ty. With this
kind of response it would seem likely
that they intend to back yp their com-
mitment to quality support as stated in
their advertisement.

To a second party, my [finished pro-
duct may not appear to go beyond the
Intercept Jr offered by Intefrsil, based on
their IM6100 chip, whi¢ch goes for
around $450 with 1 K of pfogrammable
memory. This compared to the $1200
| have spent may be called to guestion
when considering only the physical
result. The difference, as | sge it, is that
! will have acquired an understanding of
the PDP-8 computer that | would never

have been able to by simply program-
ming a prewired version. Beyond this,
when !I'm finished wire wrapping the
PDP-8, | can unplug it from the logic
designer front panel, give ita 5 V supply,
and use the designer for my own crea-
tions.

For anyone interested in learning
some of the state of the art do's and
dont’s of logic design, | will give this
product a strong recommendation.
Also, | would be interested in making
contact with others who are building,
or have completed, the LD 14 computer.

Phil Winninghoff
815 Plata Rd
Arroyo Grande CA 93420

ASIMOV’S PERSONAL COMPUTER
ANTICIPATION, CIRCA 1950

In his article, "Why aren’t there any
Altairs on Arcturus 11?” (April 1977
BYTE), H Melton states that, “l can

+
R4
7 @’ 3300

SWIP 6300 OWNERS-WE HAVE A CASSETTE

The CIS-30+ allows you to record and playback
ordinary cassette recorder at 30, 60 or 120 Bytes/S
Your terminal connects to the CIS-30+ which plugs
Control (MP-C) or Serial (MP-S) Interface of yo
Computer. The CIS-30+ uses the self clocking ‘Kans
Standard. The CIS-30+ is the FASTEST, MOST RELIABLE CAS-
SETTE 1/0 you can buy for your SWTP 6800 Computer.

PerCom has a Cassette 1/O for your computer!
Call or Write for complete specifications

/0 FOR YOU!

data using an
ec.! No Hassle!
into either the
ur SWTP 6800 20 e
s City’/Biphase

TRFMIbiAL

iGCal
‘gooo f‘%ﬁ .
PERCOM

Kit — $69.95*
Assembled — $89.95*
(manual included)

* plus 5% f/shipping

[PERCOM

P.O. Box 40598 + Garland, Tex:

PerCom Data Co.

PerCom — ‘peripherals for personal computing’

75042 .« (214) 276-1968

TEXAS RESIDENTS ADD 5% SALES TAX




remember only one old story that
used pocket calculators. . . ."” As an avid
SF fan, and as an even more avid calcu-
lator (MP) freak, | must beg to differ
with Mr Melton. In the Foundation
Trilogy, by lsaac Asimov, one finds the
following passage:

Seldon removed his calculator
pad from the pouch at his
belt. . . .Its grey, glossy finish was
slightly worn by use. Seldon's
nimble fingers. . .played over the
hard plastic that rimmed it. Red
symbols glowed out from the
grey.

How many of us have not performed
the act just described? And the Founda-
tion Trilogy was, | believe, written in the
early 1950s. | must, however, agree with
the general tone of the article: most of
us (including SF writers) are just not
able to predict the rate of technological
progress.

W Gray Mansfield
5042 Guava Av
La Mesa CA 92041

PRINTING BARS ON SELECTRICS?

| see you’re printing optical code. Is
it possible to get an iBM ball (or keys)
which prints letters and code simultane-
ously? if yes, where are they available?

Rob Loring

Twin Oaks Commmunity
Rt 4, Box 169

Louisa VA 23093

Yes, but it's expensive. Custom
tooling is available from several sources
for 1BM style balls; thus, while one could
design a bar code font, it would not be a
project undertaken lightly.

LIGHTING THROUGH THE PAPER?

The idea of distributing software
through PAPERBYTES is great. Why
don’t you publish PAPERBYTES on one
side of a page only, leaving the other
side blank? Light could then be shone
from underneath the paper to illuminate
the coded material.

This technique would greatly sim-
plify the optical system needed for the
bar code reader. It would eliminate the
light source and lens in the reader
(wand) and reduce specular reflection
problems that cause errors.

| plan on trying this approach soon.
Do you or your readers have any sugges-
tions?

Andrew A Modla
108 Clemens Ct
Lansdale PA 19446

The main problem with the approach
of backlighting is that it leaves one
whole side of the paper blank, something
which is less than optimal when it comes
to publishing information in books and
magazines on expensive paper.

PRINTING QUOTES ON AN HP9830
IN BASIC

As a user of Hewlett-Packard’s 9830
BASIC machine, | have discovered one
of its (very few) shining features. The
BASIC interpreter has a statement pair
WRITE and FORMAT, which FOR-
TRAN users will recognize. This is a
rather little known fact, as HP buries it
in an obscure portion of their manual.

In order to get quotes out of it,
something like this would be written:

10 FORMAT 38
20 WRITE (15, 10) 34, “HELLO”, 34

where 15 is the device code of the main
printer. The output looks like this:

“HELLO"

What goes on is that B format will
convert the decimal number given it
(constant, variable, or whatever) and
output it directly as ASCII; the quote
mark is 34 in ASCII. This can also be
used to print nonkeyboard characters;
square brackets, reverse slashes, and so
on.

The other way to do this requires the
Advanced 10 ROM, as HP sells their
software as plug in black (or gray) boxes.
The QUTPUT statement allows you to
use a string as an output device.
Example:

10 FORMAT B
20 OUTPUT (A$,10) 34,
30 PRINT A%

with the result:

"

So, all you users of the HP9830, now
you can print quotes and other goodies.
This almost makes up for the crudity of
HP’s strings.

John Woods WBTEEL
6541 126th Av SE
Bellevue WA 98006

AS SALES EXPAND, SAFETY
ASPECTS MUST BE IMPROVED

While experimenters look for the
fastest, most powerful, least expensive
microcomputer, they seldom look for
the safest. From looking at ads for
hobby computers, | learn that only OSI
advertises their power supply as being
listed by Underwriters Laboratories Inc.
Some small computers have 117 VAC
conductors that are exposed when the
lid is off (as ! learned one day by acci-
dent — no injury, just minor equipment
damage); the same machines don’t have
fuses in the unregulated low voltage
high current lines. Just wait until you've
welded a probe to a power trace to find
out how much you need that item. It's
an industrial standard to avoid exposed
high voltages whenever possible, and |
see no reason to have an exposed, noisy

Continued on page 32
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Great Locations

Now Open:

3020 University Drive NW.
Huntsville, AL
(205) 539-1200

11074 San Pablo Ave.
El Cerrito, CA 94530
(415) 526-6622

22634 Foothill Bivd.
Hayward, CA 94542
(415) 538-8080

6840 La Cienega Bivd.
Inglewood, CA 90302
(213) 776-8080

24001 Via Fabricante
Mission Viejo, CA 92675
(744) 770-0434

4233 Convoy Street
San Diego. CA 92111
(744) 560-9912

124 Fremont Street
San Francisco, CA 94105
(415) 546-1592

171 E. Thousand Oaks Bivd. Suite 105
Thousand Oaks, CA 91360
(805) 495-3554

104 W. First Street
Tustin, CA 92680
(744) 544-0542

50 East Rand Road
Arlington Heights. IL 60004
(312)255-6488

9511 No. Milwaukee Ave.
Niles, IL 60648
(312) 967-1744

813-B Lyndon Lane
Louisville, KY 40222
(602) 425-8308

16065 Frederick Road
Rockville, MD 20855
(301) 948-7676

2 De Hart Street
Morristown, NJ 07960
(201) 539-4077

1612 Niagara Falls Bivd.
Buffalo, NY 14150
(716) 836-651

225 Eimira Road
Ithaca. NY 14850
(607)277-4888

6439 Westheimer Road
Houston. TX 77057
(743) 977-0909

Opening Soon:
San Jose. CA
Oaklawn, 1L
Detroit, M

Grand Rapids. Ml
Nashua, NH
Austin, TX

Franchise Opportunities
Available—Contact:
E.E. Faber, President
Computeriand Corp.

Computerland

1922 Republic Ave.
San Leandro, CA 94577
(445) 895-9363

Circle 356 on inquiry card.



The Best Game in Town. And if your system breaks down,
our in-store service department

welcome to ComputerLand. will get you back up and

An incredible adventure into running
the world of personal
computers. A one-of-a-kind Right now!

shopping experience.
Great Selection.
Each ComputerLand store
presents everything you ever
wanted to know about
computers. And then some.

Your first stop at ComputerLand
may well be your |ast stop.

ComputerLand offers the finest
Take our Game Room, for quality and
starters. You'll find excitement
for the whole family in our
endless variety of challenging
computer games. You can battle the Klingons in an
out-of-this-world game of Star Trek. Create an elec-
tronic work of art with a computer controlied TV. Test

your skill in a game of computerized hangman

1"_-‘

<4

You can even plot your biorhythm.

But we're more than just fun and games.
Each ComputerLand store offers a
knowledgeable and person-

able staff of professionals g

largest selec-
tion of all the
major brand names
Like Apple Computer,
Cromemco, DEC, Diablo,
Hazeltine, ICOM, IMSAI. Lear Siegler,

National Semiconductor, North Star, Texas
Instruments, Vector Graphics and more

to serve you )

Plus the greatest avail- Plus a complete inventory of tools. books and accessories.
able selection of micro components. Whether it's a data
processing system for your business or a computer controlled
sprinkler system for your home, you'll find whatever you need
at ComputerLand.

Wwhat's more. at ComputerLand, we deal in product. Not

promises. Our inventory is on our own shelves. Rather than the
manufacturer’s. So you can take delivery on tomorrow’s com-
ponents today.

Read on.
Which means,
Genuine Service. simply put. that at
Computerl.and. you
We want to supply getexactly what

you with the one you want

system that's right.
Rather than a com- Exactly when you

plete system that isn't. want it

Or a limited system

that is. v Be Our Guest.
That's why. at Com- Begin with the

grand tour of our
exhibit areas. "'Test-
drive’ any of our
individual systems.

puterLand, you deal
with real professionals
who are aiso real
people. People who

speak your language L
_in addition to BASIC. COBOL or FORTRAN. S Then tell us your needs. We'll sit down and talk about the system

that'sright for you. It's aseasy as that at ComputerLand.

People. in short. who can offer both the novice and
the old hand the same expert guidance in selecting
the optimum system he or she needs.

The great computer store. RATED G.

Call orwrite forthe address of the Computertand store nearest you.

Yet. assisting in the purchase is only the beginning of Franchise opportunities available.
ComputerLand’s service. If the kit you bought requires a

little more do-it-yourself than you yourself can do. we
provide assembly assistance. cmpu e' Qn

If that complex program proves to be just that, we provide
programming assistance. 1922 Republic Avenue, San Leandro. CA 94577 (415) 895-9363



Introducing Apple I1.




You've just run out of excuses
for not owning a personal computer.

Clear the kitchen table. Bring
in the color T'V. Plug in your new
Apple II}¥ and connect any standard
cassette recorder/player. Now you're
ready for an evening of discovery in
the new world of personal computers.

Only Apple Il makes it that

easy. It'sa

cassette interface, so you can swap
with other Apple I users.

You can create dazzling color
displays using the unique color gra-
phics commands in Apple BASIC.
Write simple programs to display
beautiful kaleidoscopic designs. Or
invent your own games. Games like
PONG —using the game paddles.
supplied. You can even add the dimen-
sion of sound through Apple II's

built-in speaker.

But Apple II is more
than an advanced, infinitely

flexible game machine. Use
: it to teach your children
arithmetic, or spelling
for instance. Apple Il
makes learning fun.
Apple II can also
manage household finances,
chart the stock market or

complete, ready to use computer, not a index recipes, record collections, even

kit. At $1298, it includes video gra-
phics in 15 colors. It includes 8K bytes
ROM and 4K bytes RAM —easily
expandable to 48K bytes using 16K
RAMs (see box). But you don't even
need to know a RAM from a ROM to
use and enjoy Apple II. For example,
it’s the first personal computer with

a fast version of BASIC permanently
stored in ROM. That means you can
begin writing your own programs the
first evening, even if you've had no
previous computer experience.

The familiar typewriter-style
keyhoard makes it easy to enter your
instructions. And your programs can
be stored on—and retrieved from—
audio cassettes, using the built-in

control your home environment.

Right now, we're finalizing a
peripheral board that will slide into
one of the eight available mother-
board slots and enable you to compose
music elec-
tronically.
And there
will be other
peripherals
announced
soon to
allow your
Apple Il to
talk with another Apple II, or to inter-
face to a printer or teletype.

pple II is designed to grow
with you as your skill and experience
with computers grows. It is the state
of the art in personal computing today,
and compatible upgrades and peri-
pherals will keep Apple Il in the fore-
front for years to come.

Write us today for our detailed
brochure and order form. Or call us
for the name and address of the

Apple II dealer nearest you. (408)
996-1010. Apple Computer Inc.,
20863 Stevens Creek Boulevard,
Bldg. B3-C, Cupertino,
California 95014.

ApplelI™ is a completely self-contained
computer system with BASIC in ROM,
color graphics, ASCII keyboard, light-
weight, efficient switching power supply
and molded case. It is supplied with
BASIC in ROM, up to 48K bytes of
RAM, and with cassette tape, video and
game 1/O interfaces built-in. Also in-
cluded are two game paddles and a
demonstration cassette.

SPECIFICATIONS

* Microprocessor: 6502 (1 MHz).

* Video Display: Memory mapped, 5
modes —all Software-selectable:

- Text—40 characters/line, 24 lines
upper case.

- Color graphics —40h x 48v, 15 colors

- High-resolution graphics —280h x
192v; black, white, violet, green
(12K RAM minimum required)

- Both graphics modes can be selected
toinclude 4 lines of text at the bottom
of the display area.

- Completely transparent memory
access. All color generation done
digitally.

» Memory: up to 48K bytes on-board

RAM (4K supplied)

- Uses either 4K or new 16K dynamic
memory chips

- Up to 12K ROM (8K supplied)

* Software

- Fast extended integer BASIC in ROM
with color graphics commands

- Extensive mionitor in ROM

*I/0

- 1500 bps cassette interface

- 8-slot motherboard

- Apple game [/O connector

- ASCII keyboard port

- Speaker

- Composite
video
output

Apple Il is also
available in board-only
form for the do-it-yourself hobbyist. Has
all of the features of the Apple Il system,
but does not include case, keyboard,
power supply or game paddles. $598.

PONG is a trademark of Atari Inc.

*Apple II plugs into any standard TV using
an inexpensive modulator (not supplied).

iqpple computar Inc:



Order your Applell now.

from any one of the following authorized dealers:

ALABAMA

The Computer Center
303 B. Poplar Place
Birmingham
ALASKA

Team Electronics
Country Village Shopping Center
700 E. Benson Bivd.
Anchorage

Team Electronics

404 E. Fireweed Lane
Anchorage

Team Electronics
1698 Airporl Way
Fairbanks

ARIZONA

B¥te Shop

813 N. Scottsdale Road
Tempe
CALIFORNIA
Computerland
22634 Foothill Bivd.
Hayward
Computerland

6840 La Cienega Bivd.
Englewood
Computerland

24001 Via Fabricante
Mission Viejo
Computerland

4233 Convoy Street
San Diego
Computerland

104 W, First Street
Tustin

Byte Shop

2233 El Cammo Real
Palo A

Byte Shop

2626 Union Avenue
San Jose

Bgle Shop
1200 W. Hillsdale Bivd.
San Mateo

Byte Sh?

3400 E! Camino Real
Santa Clara

Bgle Sho&

2989 N. Main Street
Walnut Creek

A-VIDD Electronics
2210 Bellflower Road
Long Beach

Computer Country
2232 Salt Air Drive
Santa Ana

Computer Playground
6789 Westminster Avenue
Westminster

Rainbow Computmg Inc.
10723 White Oak
Granada Hills
Strawberry Electronics
71Gtenn Way #9
Belmont

COLORADO
Team Electronics
3275 28th Street
Boulder

Team Electronics
The Citadel
Colorado Springs
Team Electronics
107 S. College

Fort Collins

Team Electronics
Teller Arms Shopping Center
2401 North Avenue
Grand Junction
Team Electronics
2045 Greeley Mall
Greeley

Team Electronics
1450 Main Street
Longmont

Team Electronics
1022 Constitution Road
Betmont Plaza
Pueblo

FLORIDA
Byte Sho,
1044 E. Oakland Park Bivd.
Fl Lauderdale
Byte Shop
7 25 Burd Road
Miami

TheWorld of Microcomputers, Inc.

1429 Plunket Street
Hollywood

GEORGIA

Data Mart, Inc.
3001 N. Fulton Drive
Atlanta

HAWAII

Real Sha

190 S. ng Street #890
Honolulu

ILLINOIS

Team Electronics
Meadowdale Drive, Space 1A
Carpentersville

Team Electronics

Northgate Mall Shopping Center
Decatur

Team Electronu:s
Sandburg

1150 W. Carl Sandburg Drive
Galesburg

Team Electronics

Southpark Shopping Center
4200 16th Street

Moline

Team Electronics

4700 Block— N. University Ave.
Peoria

Team Electronics

1714 Fifth Avenue

Rock Island

Team Electronics

321 N. Alpine Road
Rocklord

Team Electronics

Woodfield Mall F-119
Schaumburg

Team Electronics

2716 S. MacArthur Blvd.
Springfield

Computerland

50 E. Rand Road

Arlington Heights

Itty Bitty Machine C:

KANSAS (continued)
Team Electronics
Space 81-A Mid-State Mall
Salina
Team Electronics
907 W. 27th Street Terrace
Topeka
Team Electronics
Towne East Square
7700 E. Kellogg
Wichita
Team Electronics
791 N. West Street
Wichita
Team Electronics

“The Mall” on Harry Street
Wichita
Barney & Associates
425 N. Broadway
Pittsburg

KENTUCKY
Computerland

813 B Lyndon Lane
Louisville

The Data Domain
5062 Euclid Avenue
Lexington

The Data Domain
3028 Hunsinger Lane
Louisville

MARYLAND
Computerland

16065 Frederick Road
Route 355

Rockville
MASSACHUSETTS
The Computer Store, Inc.
120 Cambridge Street
Burlington

MICHIGAN

1316 Chicago Avenue
Evanston

INDIANA

The Data Domain
2805 E. State Bivd.
Fort Wayne

The Data Domain
7027 Michigan Road
Indianapolis

IOWA

Team Electronics

202 Main Street

Ames

Team Electronics

Duck Creek Plaza
Bettendor{

Team Electronics

4444 First Avenue N.E.
Lindale Plaza

Cedar Rapids

Team Electronics

216 Eighth Street S.E.
Cedar Rapids

Team Electronics

320 Kimberly Road
Northpark Shopping Center
Davenport

Team Electronics

2300 Kennedy Road
Dubuque

Team Electronics
Room 120—Space 18
The Mall

lowa City

Team Electronics

2015 E. Fourth Street
Sioux City

Team Electronics

K-D Stockyards Station
2001 Leech Avenue
Sioux City

Team Electronics

2750 University Avenue
Waterloo

KANSAS

Team Electronics

215 W. Kansas Avenue
Garden City

Team Electronics

14 8. Main Street
Hutchinson

Team Electronics
2319 Lovisiana Street
Lawrence

"ream Electronics

132 Westioop Shopping Center

Manhattan

Team El i
Delta Plaza Shopping Center

MINNESOTA (continued)
Team Electronics

1221 Main Avenue
Moorhead

Team Electronics

1733 S. Robert Street
West St. Paul

Team Electronics

2640 Hennepin Avenue S.
Minneapolis

Team Electronics

455 Rice Street

St. Paul

Team Electronics

110 Sixth Avenue S.

St. Cloud

Team Electronics

6413 Lyndale Avenue S.
Minneapolis

Team Electronics

1311 Fourth St. S.E.
Minneapolis

Team Electronics
Maplewood Plaza

3000 White Bear Avenue
Maplewood

Team Electronics
Madison East

Mankato

Team Electronics

310 Grant Avenue
Eveleth

Team Electronics

Har Mar Mall

g:oo N. Snelling Avenue
Computer Depot

3515 W. 70th Street
Minneapolis

MISSOURI

Team Electronics
Biscayne Mall
201 Stadium Bivd.

Escanaba

Team Electronics
M&M Plaza
Menominee

MINNESOTA

Team Electronics
R|d%edale Mall

12503 Wayzata Bivd.
Minnetonka

Team Electronics

204 Southdale Center
Edina

Team Electronics

215 Ruby Street

Box 322

Mankato

Team Electronics
1248-50 Eden Prairie Center
Eden Prairie

Team Electronics

207 Third Street
Bemidiji

Team Electronics
1032 Burnsville Center
Burnsville

Team Electronics
Kandi Mall South Hwy 71
Willmar

Team Electronics
Crossroads Shopping Center
St. Cloud

Team Electronics
Cedar Mall

Owatonna

Team Electronics
Mesabi Mall

Hibbing

Team Electronics
Thunderbird Mall
Virginia

Team Electronics
Apache Plaza

Silver Lake Road

St. Anthony

Electronic Components Intl.
1306-B South Hwy 63
Columbia

MONTANA

Team Electronics

613 Central Avenue
Great Falls

Team Electronics
1208 W. Kent
Missoula

Computers Made Easy
415 Morrow

Bozeman

NEBRASKA
Team Electronics

148 Conestoga Mall
Highway 281 & 13th Street
Grand Island
Team Electronics
2055 “0" Street
Lincoln
Team Electronics
304 S. 72nd Street
Cedarnole Shopping Center
Omaha
Team Electronics
Bel Air Plaza
12100 W, Center Road
Omaha
Team Electronics
Sunset Plaza Shopping Center
Norfolk
Team Electronics

e Ma
1000 S. Dewey
North Platte

NEW JERSEY

Computerland
2 De Hart Street
Morristown

NEW YORK
Computerland

1612 Niagara Falls Bivd.
Buffalo

Computerland

225 Elmira Road

Ithica

Co-op Electronics

9148 Main Street
Clarence

NORTH DAKOTA
Team Electronics
2304 E. Broadway
Bismarck

Team Electronics
West Acres Shopping Center
Fargo

Team Electronics
1503 11th Avenue N.
Grand Forks

Team Electronics

209 11th Avenue S.W.
Minot

Team Electronics

109 Main Street
Williston

OHIO

The Data Domain
1932 Brown Street
Dayton

OKLAHOMA

Team Electronics

1105 EIm Street
Stubbeman Village
Norman

Team Electronics
Crossroads Mall

7000 Crossroads Space 2010
Oklahoma City

Team Electronics

Penn Square Shopping Center
Penn Square

Oklahoma City

Team Electronics

1134 Hall of Fame Avenue
Stillwater

Team Electronics
5305E. 41st
Southroads Mall

Tulsa

Team Electronics
Waoodland Hitls Mall
7021 Memorial

Tulsa

Team Electronics

Surrey Hills

Yukon

Bits, Bytes & Micros
1186 N. MacArthur Bivd.
Oklahoma City

High Technolgy

1020 W. Witshire Blvd.
Oklahoma City

OREGON

Team Electronics

1913 N.E. Third Street
Bend

Team Electronics

2230 Fairground Road N.E.
Salem

SOUTH DAKOTA
Team Electronics
402 W. Sioux Avenue
Pierre

Team Electronics
1101 Omaha Street
Rapid City

Team Electronics
613 W. 41st Street
Sioux Falls

Team Electronics
41st Street & Western Avenue
Western Mall

Sioux Falls

SOUTH DAKOTA (continued)
Team Electronics

Sioux Empire Mall

4001 West 41st Street

Sioux Falls

Team Electronics

223 Ninth Avenue S.E.
Watertown

TEXAS
Computerland

6439 Westheimer
Houston

Computer Shops, Inc.
13933 North Central
Dallas

The Computer Shop
6812 San Pedro

San Antonio

The KA Computer Store
1200 Majesty Drive
Dallas

VIRGINIA

Home Computer Center
3312 0Id Kirkwood Drive
Virginia Beach

WASHINGTON
Team Electronics
423 W. Yakima
Yakima

WISCONSIN
Team Electronics
3209 Rudoiph Road
Eau Claire
Team Etectronics
3365 E. Clairmont Parkway
Eau Claire
Team Electronics
3365 E. Washington Avenue
Madison
Team Electronics
7512 W. Appleton Avenue
Milwaukee
Team Electronics
3701 Durand Avenue
Etmwood Plaza Shopping Center
Racine
Team Electronics
3347 Kohler Avenue
Memorial Mall, Space H-4
Sheboygan
Team Etectronics
5300 S. 76th
Southridge Center
Greendale
Team Electronics
Sunrise Plaza
Highway 8 East
Rhinelander
Team Electronics
1505 Losey Bivd. S.
Village Shoppmq Center
LaCrosse
Team Electronics
2207 Grand Avenue
Wausau
Team Electronics
3301-3500 S. 27th Street
Southgate Shopping Center
Milwaukee
Team Electronics
2619 Milton Avenue
Janesville
Team Electronics
1801 Marshall Street
Manitowoc
Team Electronics

00 W. Browndeer Road
Northridge Center
Milwaukee
Team Electronics
396 Park Avenue
Oshkosh

WYOMING

Team Electronics
Hilltop Shopping Center
207 S, Montana

Casper

if you would like to be an Apple dealer, call Gene Carter,
Director of Dealer Marketing, 408-996-1010.

clpple computear inc.

20863 Stevens Creek Boulevard, B3-C
Cupertino, California 95014

(408) 996-1010

Circle 357 on inquiry card.




Why buy a micro,

when you can buy a mini for less)

MOST OF TODAY’S PERSONAL
COMPUTERS are microcomputers.
Compared to our minicomputer they are slow
and expensive.

Our mini ‘‘the MINI 12™"” has been
around for three years. We’ve been steadily
selling it to industrial customers who have
proven its reliability. Only recently have we
paid much attention to the personal
computing market. We’ve discovered that our
computer is simply better, and most interest-
ingly, LESS EXPENSIVE.

NONE OF THE MICROCOMPUTERS
can offer you the range of software available
to the MINI 12. Compatibility with the most
popular minicomputer, DEC’s PDP-8E, gives
you a vast library of programs. You will also
be pleasantly surprised when you experience
the speed and sophistication of our
EXTENDED BASIC compiler, or FORTRAN,
ALGOL and FOCAL.

Unlike today’s microcomputers, our
Mini 12 is fully software supported by an
advanced operating system, including...file
handling text editor, symbolic assembler,

loaders, ODT
(octal debugging technique),
batch processor, and system utilities.

The MINI 12 comes with 8K of memory
and is easily expandable to 32K. Because the
MINI 12 processes 12 bit words (instead of 8
bit bytes) you need far less memory. For most
applications... using our optional MINI
STORE digital cassette system with the
BASIC compiler, you will never need add
another single byte!

Because we want you to have the
pleasure of using your minicomputer right
away, our MINI 12 comes fully assembled,
debugged and ready to plug in. It includes a
full front panel, controller for eight digital
tape drives, and built-in serial interface plus
other technical niceties like a binary loader
and monitor bootstrap in ROM memory.

Frankly, when compared with micro-
computers, we’re surprised at how good a
deal we are. Write... or better yet, give us a

call @303-794-1634 and let us help you get it
all together!

T IL I post Office Box 2298, Littleton, Colorado 80161, Telephone 303-794-1634

PDP-8E and Focal are Trademarks of Digital Equipment Corporation

Circle 358 on inquiry card.



START

QUANTITY OF
FIRST ITEM

I

QUANTITY TIMES
LIST PRICE

[

SUBTOTAL

I

QUANTITY OF
LAST ITEM

T

TIMES LIST PRICE
OF LAST ITEM

I

SUBTOTAL

|

GRAND TOTAL

|

GRAND TOTAL
TIMES DISCOUNT

|

SUBTRACT
DISCOUNT FROM
GRAND TOTAL

I

STORE RESULT
AS NET INVOICE
AMOUNT

ADD
SHIPPING COSTS

I

RESULT IS TOTAL
AMOUNT OF
INVOICE

STOP

Figure 1: Basic flowchart
outlining the procedure
for completing an invoice.
This is a first step in de-
tailing precisely what the
program should do.

(Jesk Top Woaders

How to Write

an Application

The Texas Instruments SR-52 is a very
impressive machine for its size. Several dif-
ferent libraries of programs are provided
that include engineering, finance and games
applications. The game programs do, of
course, provide the easiest way to impress
your friends with the power of the SR-52.
This is no different from using game pro-
grams with any computer system. For per-
sonal use, though, games can quickly lose
their glamour. When this happens, it is time
to learn how to program.

As the owner of a small business, there
are at least two tasks which consume a fair
amount of my time. One is payroll and the
other is invoice preparation. Of the two,
invoice preparation is the easiest program
to start with, although both programs offer
good opportunities to learn many of the
intricacies of programming. These tech-
niques also provide a practical way of learn-
ing general programming methods. The
result is the development of skills that
include analyzing the problem and design-
ing a logical way (flowchart) of identifying
the best method for solving the problem.
Next comes the conversion of the flowchart
to the program language that your machine
uses. To do this, let’s start with the prob-
lem of developing a program to help prepare
invoices.

Invoice Program

The first step is to think out what you
would do to manually prepare an invoice.
There are several ways of doing invoices.
We are manufacturers of retail products
and sell various quantities of many differ-
ent items. Our invoices show the suggested
list price for each item. After the items

18

William B Jenkins
643 S Rte 83
Elmhurst IL. 60126

Program

+

are totalled, a discount is calculated and
subtracted from the total. The result is the
net amount that the customer pays. There
are other costs, such as shipping charges,
which are also added. Figure 1 shows a flow-
chart for this first step.

Making a flowchart for this first step
may seem to be unnecessary. What it does
is give you a graphic description of the steps
involved. From this, some of the next steps
become more obvious. For example, in an
invoice, we multiply one item by another
and save the total. This basic step is repeated
for as many items as required. This type of
repetition is one of the things a computer
does best. In the same way, it is the very
thing that bores a human fastest.

The end steps require adding the indi-
vidual totals and getting a grand total.
The remaining steps are straightforward
arithmetic.

The initial conclusion (one which we sort
of knew from the start) is that this problem
lends itself to solution by computer.

We will add one more set of calculations
so that the final program can handle a
second class of merchandise that does not
have any discount applied. This addition
is similar to the steps shown in figure 1, and
we will include it in our next reiteration
of the design.

SR-52 Features

What we have done so far has been inde-
pendent of the system that we will be using.
At this point, we have to learn a little about
the specific hardware.

The SR-52 allows programs to be input
using the calculator keyboard. The indi-
vidual keys could be considered as a set of



Photo 1: SR-52 programmable calculator.

op codes for a high level language inter-
preter, with each key performing a set of
fairly complex operations. The SR-52
provides several categories of key functions.
It has the conventional arithmetic functions:
+, —, X, +; and a set of memory functions
that allow you to manipulate the 20 avail-
able memory areas. These functions include
STORE, RCL (recali), SUM, PROD (prod-
uct), and EXC (exchange). Trigonometric
functions, Sin, Cos, Tan and other standard
functions such as x2, yX, and 1/x are also
included. An important set of keys are those
that allow the SR-52 program to make
decisions. These can perform tests on
program data in order to determine what the
next program step might be. The SR-52 is
shown in photo 1.

The SR-52 has a maximum of 224
program steps. To program the machine,
you simply take the list of key sequences
and push the buttons in that sequence until
you are done. This is a little oversimplified,
but it really isn’t much more than that.
If your program has been properly designed,
the SR-52 will be able to do all of the finger
crunching work when you put in the data.
When you are satisfied with the program,
you can save it on a magnetic card for
future use.

Zeroing In

What we have done up to this point
has given us a logical approach to the pro-
gram solution of our problem, and an overall

notion of how the SR-52 can do the job
for us. Now we have to get a little closer
to the SR-52 to know exactly how to trans-
late our flowchart to key sequences.

Our program should be easy for a non-
technical person to use. This means that
entering the data should use very few steps.
The program should do most of the work
until the problem (invoice) is complete. To
help accomplish this, the program will
be written to use the optional SR-52 printer
as a recorded output. The printer, shown in
photo 2, in addition to providing a hard
copy output, actually makes program devel-
opment easier. By printing desired results
as they occur we can avoid using too many
of our precious 224 program steps to store
and then later recall results. In some cases,
programs that would be too long, more
than 224 steps, without the printer can be.
handled on the SR-52. Additionally, since
the printer can be operated under program
control, some limited data formatting can
be accomplished. Last of all, the printer
aliows the user to verify the accuracy of
the data input.

Invoice Program Development

in the invoice problem we are working
on, we can see from the initial flowchart
that we are going to use several basic SR-52
functions. These are data storing, recalling,
multiplying,  subtracting, adding and
printing.

We will now expand our initial flowchart

Photo 2: Printer attachment for SR-52.
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Figure 2: Expanded flow-
chart for invoice program
includes net priced items.
The actual programming
steps for the SR-52 are
also noted within the
boxes. The circled num-
bers indicate the order
in which the program was
written and refer back
to the text.

HOUSEKEEPING

CMS, CLR,FIX 2,
HLT

"C"-- DISCOUNT

STO 03, PRT,
PAP, HLT

“D"-~ SHIPPING

STO 04,
HLT

"A"--QUANTITY

FIX O, STO OI,PRT,
FIX 2, HLT

I

“@"--LIST PRICE

STO 02,
PRT

"A“X"B"= LINE TOTAL

RCL A, X,B,»

PRT, SUM 19, HLT

NO

A’ --GRAND TOTAL LIST ITEMSxDISCOUNT = NET

(RCL 19, PRT, X, (1-C)),PRT,-RCL 19,
«,+/-,PRT, PAP, STO 19, HLT

NET NO

YES

"A"-- QUANTITY

FiX 0, STO OI, PRT,
FIX 2, HLT

"E"-=NET PRICE

STO 05,
PRT

I

"A"X"E" =« LINE TOTAL

RCL A,X,B,=,PRT,

SUM 19, HLT

B°'--NET PRICE TOTAL + SHIPPING = INVOICE TOTAL

PAP,RCL 19, PRT, + ,RCL D, PRT, » , PRT, PAP, PAP,

PAP

|

START OVER

RST
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to include the actual steps we will ask the
SR-52 to do for us. In this expanded flow-
chart we have added the second category
of merchandise we want to price. One other
design consideration that we want to include
is the manner in which we will have the
user input the data. The SR-52 has a set of
five buttons that are labeled A, B, C, Dand
E. These same buttons can be set for a
second use which adds five more functions
labeled A’, B, C', D' and E’. These buttons
are called ‘‘user defined keys.” Depending
on the way you write the program, a given
user button will do whatever you want.
For our use, we will want to use these but-
tons to define to the program what our
data means. Table 1 shows the definition
we have given to these keys for this program.
Looking at the work the SR-52 does when a
user defined key is pushed gives you an idea
of the power of the machine.

To get the invoice data into the program,
the user keys in the numbers on the key-
board and presses the appropriate user
defined key.

Now, we can expand our initial flow-
chart to what we see in figure 2. The num-
bers in circles adjacent to various boxes
are the order in which we will write the
program sequence. We will refer to these
numbers in the following discussion of
the new flowchart.

1. This is some of the housekeeping
that any program should have. |t
assures you that the initial condi-
tion of the calculator or computer
is what you expect it to be. Here we
want to CLR (clear), CMs (clear data
memories), FIX 2 (fix the decimal
point of the computations to two
places) and HLT (halt). We want the
machine to stop and wait for us to
input data.

2. In this step we are going to define
key C to mean discount. We are
going to STO (store) it in data mem-
ory location 03, print what we en-
tered, advance the paper one line
and HLT again.

3. Key D is defined to be the shipping
amount of the order; it is stored in
data memory 04, We then halt. We
could have printed this value, but |
chose not to because it will be used
at the end of the program where,
if it is the wrong amount, not much
harm is done.

4. Key A is the quantity of merchan-

Continued on page 152




Look ToThe North Star HORIZON Computer.

HORIZON™__ 3 complete, high-performance microprocessor
system with integrated tloppy disk memory. HORIZON is
attractive, professionally engineered, and ideal for business,
educational and personal applications.

To begin programming in extended BASIC, merely add a CRT
or hard-copy terminal. HORIZON-1 includes a Z80A processor,
16k RAM, minifloppy™ disk and 12-slot S-100 motherboard
with serial terminal intertace — all standard equipment.

WHAT ABOUT PERFORMANCE?

The Z80A processor operates at 4MHZ — double the power of
the 8080. And our 16K RAM board lets the Z80A execute at
tull speed. HORIZON can load or save a 10K byte disk program
in less than 2 seconds. Each diskette can store 90K bytes.

AND SOFTWARE, TOO

HORIZON includes the North Star Disk Operating Svstem and
full extendled BASIC on diskette ready at power-on. Our BASIC,
now in widespread use, has everything desired in a BASIC, in-
cluding sequential and random disk files, formatted output, a
poweriul line editor, strings, machine language CALL and more.

EXPAND YOUR HORi1ZON

Also available — Hardware tloating point board (FPB); addi-
tional 16k memory boards with parity option. Add a second
disk drive and you have HORIZON-2. Economical serial and
parallel 170 ports may be installed on the motherboard. Many

widely available S-100 bus peripheral boards can be added to
HORIZON

QUALITY AT THE RIGHT PRICE

[HORIZON processor board, RAM, FPB and MICRO DISK SYS-
IEN can be bought separately for either Z80 or 8080 S-100 bus
systems.
HORIZON-1 $1599 kit; $1899 assembled.
HORIZON-2 $1999 Kit; $2349 assembled.

16K RAM —$3499 kit; $459 assembled; Parity option $39 kit; $59
assembled. FPB $259 Lit; $359 assembled. Z80 boarc $199 kit;
$259 assembled. Prices subject to change. HORIZON offeredl
in choice ol wood or blue metal cover at no extra charge.

Write tor free color catalogue or visit your local computer store.

Circle 359 on inquiry card.

NORTH STaR * COMPUTERS
2465 Fourth Street ¢ Berkeley, California 94710 * (415) 549-0858







About the Cover

Photo 2.

The artwork on our cover this month and
the samples found on the following pages
were created by Thomas A Defanti and
Guenther Tetz of the University of lllinois
at Chicago Circle. The system used to create
these works used a high level “Graphics
Symbiosis System’ (acronym: GRASS)
grafted onto a PDP-11/45 computer with
a Vector General 3DR display scope, a data
tablet and 30 channels of analog input and
output for interactive control of the pro-
grammed parameters of the display. Con-
sider it in some sense the visual equivalent
of a Moog synthesizer’s audio functions.
A more complete description is found in a
paper entitled “The Digital Component of
the Circle Graphics Habitat” which was
published on pages 195 to 203 of the pro-
ceedings of the 1976 National Computer
Conference (a monstrously thick book avail-
able from AFIPS, the American Federation
of [nformation Processing Societies, 210
Summit Av, Montvale NJ 07645).

Artists DeFanti and Tetz sent in several
slides of their work as part of the art contest
we ran last year in the September 1976 issue
of BYTE. They report that work is pro-
gressing on a microprocessor based version

Photo 3.

. .. and Some More of the Same

Photo 4.




Photo 5.

Photo 7.

Photo 6.

of GRASS, work which may result in some
heady progress in low cost graphics art using

computers.

Around the BYTE offices, we tend to
think of the cover as the “aquamarine-print”
of the design of a house for the inhabitants
of Arcturus IV. Whether this is true or not
is open to some question.

The other photographs also came to us
untitled, so we list them simply as photos
1 thru 8. Why? Well, it occurred to us that a
bit of informal fun (and perhaps a bit re-
vealing as well} could be had by leaving it to
readers Lo suggest appropriate titles. Watch
the letters columns of future issues to see
what comes of this request for titles.m
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Robert J Borrmann PhD

Associate Professor of Electrical Engineering
Manhattan College

Riverdale NY 10471

A position independent relocatable pro-
gram is a program that can be moved to any
convenient place within your memory space,
and executed without any changes. One of
the very nice things about the Motorola
6800 instruction set is the relative addressing
mode used in its branch (BRA) and branch
to subroutine (BSR) instructions; instruc-
tions using this addressing mode are inher-
ently relocatable without patching.

To illustrate relative addressing consider
the 6800 instruction: 20 35 (hexadecimal).
Hexadecimal 20 is the code for the branch
(BRA) instruction, so 20 35 means jump to
the address that is hexadecimal 35 bytes
beyond the instruction which follows this
branch instruction. Thus, if a program ini-
tially occupies hexadecimal locations 0080
to 0200, and includes at location 0100 the
above branch instruction, this causes the
processor upon encountering it to jump to
location 0137. If the program is now copied
from its original location 0080 to 0200 into
a new location 1580 to 1700, the branch
instruction (now at location 1600) will
correctly cause the processor, upon encoun-
tering it, to jump to location 1637.

Relocatability and the Long Branch

Unfortunately, the 6800’s branch instruc-
tions allow only one byte to be used as the
relative displacement. This allows a maxi-
mum branching range of only hexadecimal
+7F (+ 127 decimal) to hexadecimal —80
(=128 decimal) bytes. What do you do if
you have need for longer-range branching, as
is the case in larger programs? If you use the
jump (JMP) or jump to subroutine (JSR)
instructions, which include absolute address
references, the program is no longer relocat-
able without modification. [t loses the posi-
tion independence feature which makes a
generalized program read only memory
possible.

One solution to the problem of writing
large relocatable programs is provided by the
long branch (LONGBR) and long branch to
subroutine (LONGBS) subroutines described
here. Although the listings show starting
addresses of 278E and 276B respectively,
both routines are completely independent of
memory address space location. They can be
used in two ways.

The first way is to incorporate both
routines into your own system monitor,
which presumably occupies a fixed location
in your memory space. This is the way | use
them. Then, to execute a long branch within
a program you are developing anywhere in
memory, you simply execute a jump to
subroutine LONGBR, and follow the SR
LONGBR instruction by a 2 byte adder
which indicates how many bytes ahead or

Listing 1: A symbolic assembly language and object code representation of the long relative
branch calculation routines for the 6800 processor. The addresses for the routines are picked
based on the author’s systems software. Since the routines are entirely position independent,
they can be relocated without any modification, provided the code does not overlap the tem-
porary storage area for the index register (XSTOR), which is referenced absolutely. The boxes
at the right of the commentary in the listing signify the contents of the stack area. The blue
color identifies contents based on values present on entry to the routine, and the red color iden-
tifies contents computed during the operation of the routine.
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Hexa- Hexa-
decimal decimal
Address Code Labe! Op Operand Commentary Stack Area Manipulations

LS
2768 DF 20 LONGBS STX XSTOR l[save X for later) ; =) (S ]

[ 1 X
2760 30 TSX X:=S41; [ - ) )
276€E OF SEI [turn off maskable (IRQ) interrupts] ;
I X
276F  AE 00 LDS 0. S := @X [would be return address]; [ W ()
1 X
21N 09 DEX X := X — 2 [point 0 location of [ ) [y -
1 X
22 o9 WaRA copy 1 ) ) — - -
1 X
2 AF oo ST 0x  lcony WaRAL [ T (— D T
2775 31 INS § :=§ + 2 [calculate actual
2776 ki INS return address) ;
I X
2777 AF 02 STS 2, [patch the stack}; () S T O TR )
1S I X
a8 35 Txs I [ - T CEED
1S 1 X
27A 3 AeUSH eswA T U () ) D (S CRGRCT
2778 31 INS $:=8§ + 2 [point stack
1 X,S
e 3 ins to WBRAL for PULI (Y () PR ) T
1 X 1S
270 22 A= WaRAL; (R (s T TR TR [N
1S
e e Lox ox  x:-wena fpomcoorrseT: [N ) OO N NN N
2780 AB 01 ADDA 1.X LBA := WBRA + OFFSET |[cal-
1S
262 3 psHA culate reative branch (W () () ) [ N
1§
2783 34 DES target and insert in stack region} ; - - - - - -
[
e w2 PuLa - woRAN; ] (W) NN [ T (N
2785 A9 00 ADCA 0,X [complete the sum) ;
1S
mer psHa i potchin ssc] (R ey [INET) Iy M) [N
[
2788 34 DES W Rl N _ s N —
1S
7y 2 Iresore old Al RN NN (N FEY) DD [T
278A DE 20 LDX XSTOR [restoreold X];
278C 0OE cLI [reenable interrupts) ;
1S
0 39 At 190t sdaress oA (R N [N TN DN DR
278E DF 20 LONGBR STX XSTOR [save X for later};
2790 30 TSX [set up for
2719 OF SEI branch without
2792 20 E6 BRA  APUSH returnl ;

The following symbols are used for the values in the stack area:

WBRA = “‘would be branch address,”’ a 16 bit value with high order byte WBRAH and low order byte WBRAL. This is the
pointer to the relative branch OF FSET which follows the |SR to LONGBR or LONGBS.

OLD =  old contents of stack, unchanged by these routines.

RA = “return address,’’ a 16 bit value with high order byte RAH and low order byte RAL, computed by these routines.

LBA =  “long branch address,” a 16 bil value with high order byte LBAH and low order byte LBAL, the computed target
of the long branch to subroutine or long branch operation.
old value of the A accumulator, saved on the stack during computations.

OLDA

The index (X) register and stack (S) values pointing to the stack area are noted above the content boxes in this representation.
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behind you want to branch. For example, if
you want to long branch from location 0100
to 0345, you would need the following
code:

0100 BD 27 8E
0103 02 42

JSR LONGBR
FDB $0242

The target address is computed by adding
the offset (hexadecimal 0242) to the address
of the byte following the JSR instruction
(hexadecimal 0103):

0242
0103

—_—

0345

To execute a long branch to subroutine the
procedure is similar except that you jump to
subroutine LONGBS instead of LONGBR.
For example, if your program is at hexa-
decimal location 0240 and you want to
branch to a subroutine that is located at
0050, you would need the following code:

0240 BD 27 6B JSR LONGBS
0243 FE 0D FDB $ FEOD

where as usual the target address 0050 is the
sum of the offset (FEOD) and the address
of the byte following the JSR instruction
(0243). Upon encountering the JSR LONG-
BS instruction at 0240, the processor would
go to LONGBS for some massaging of
data on the stack, and from there would go
to your subroutine at 0050. Upon entering
the subroutine at 0050, it will have the same
values of accumulators A and B, and index
register’ and stack pointer, as it had when
encountering the JSR LONGBS instruction
at 0240. The condition flags would in
general be different, however. Upon return-
ing from your subroutine, execution would
resume with the instruction at location
0245.

When relocating a program using |JSR
LONGBR or JSR LONGBS instructions you
would, of course, leave such instructions
unchanged (assuming that your monitor
incorporating the LONGBR and LONGBS
routines was not itself being relocated). If
the location of each long branch or long
branch to subroutine call is- being changed
by the same amount as the target addresses,
the program will work the same in the new
location, just as was the case with ordinary
relative branches.

The second way to use the LONGBR and
LONGBS routines is to build them into the
long program you are writing. While
LONGBR and LONGBS are themselves re-
locatable, there remains the problem of
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branching to these subroutines from all
locations within the program that will re-
quire long branching. This branching can be
accomplished by installing ‘‘stepping stones”
thoughout your program which allows any
location within your program to branch
from ‘‘stone’” to “stone,” and thereby
finally get to these subroutines.

To illustrate, suppose a program occupies
memory locations 0200-04CF, including
LONGBS at 0200 and LONGBR at 0223.
Then the stepping stones might be:

027E 20 80 LBS1 BRA LONGBS
0280 20 A1 LBR1 BRA LONGBR

02FC20 80

LBS2 BRA LBS1
02FE20 80 LBR2 BRA LBRI1
037A20 80 LBS3 BRA LBS2
037C 20 80 LBR3 BRA LBR2

03F8 20 80 LBS4 BRA LBS3
03FA20 80 LBR4 BRA LBR3

0476 20 80 LBS5 BRA LBS4
0478 20 80 LBR5 BRA LBR4

_ To execute a long branch from anyplace

within the program, simply execute a branch
to subroutine (BSR) to the previous LBRn
stepping stone. To execute a long branch to
subroutine, simply execute a BSR to the
previous LBSn stepping stone. These
branches are then completely relocatable.
(Of course this technique of stepping stones
can be used directly just as well, without
LONGBS or LONGBR; but one chain of
stones has to be devoted to each branch
target. |f more than two subroutines [or
branch targets] must be used, less code will
be required if LONGBS [or LONGBR] is
used.)

How It Works

The operation of the LONGBS sub-
routine can be understood by a study of the
program listing and comments shown in
figure 1. The entries at the extreme right of
the listing show the coptents of the stack



region of memory at the conclusion of each
step, which changes the stack contents or
the pointers (index register X or stack
pointer S) used to keep track of position
within the stack.

To help understand the operation of the
program let us consider an example in which
the processor encounters the following in-
struction sequence:

0736 BD 27 6B JSR LONGBS
0739 FC 1A FDB $FCIA
073B 86 02 LDA A #$02

In executing the JSR instruction at 0736,
the processor places the address 0739 (which
would ordinarily be the return address) onto
the stack, and jumps to 276B. However,
0739 as used here is not the actual return
address, since it is the Jocation of the 2 byte
offset which will be used to form the actual
target address. Thus, 0739 is more properly
called the “would-be” return address
(WBRA). Upon entering the subroutine
LONGBS, then, the stack looks as follows:

sp
3
[ e el R
(07 (39)

where SP with the arrow denotes the posi-
tion in the stack being pointed to by the
stack pointer, WBRAH is the high order byte
of WBRA, WBRAL is the low order byte of
WBRA, and OLD denotes stack contents
before executing the JSR LONGBS instruc-
tion; these '‘old” contents of the stack will
not be disturbed.

The first line of subroutine LONGBS
stores the values of IX away for later
retrieval. | happened to use low core loca-
tion 0020 to 0021 for this purpose, but
any available programmable memory loca-
tion can be used instead. (You may prefer to
use a spare 2 byte location in the program-
mable memory devoted to MIKBUG in
many systems.) The next six lines of code
transfer to [ X the burden of keeping track of
our stack location, while the stack pointer
itself is used to copy the would-be return
address into two additional stack locations.
Since we are fooling with the stack
pointer, it is necessary to prevent interrupts
from occurring at this time. The SEI (set
interrupt mask) locks out the maskable
interrupts until further notice. We now have
the following stack picture:

IX
4
(T | TR [ ] (551
(07} (39) (07) (39)

The next three lines (2775-2777) correct the
would-be return address to the actual return
address 073B:

1X
it
[T (WaRAL] (] W) (]
(07) (39)  (07) (3B)

In line 2779 the stack pointer is returned to
its usual role of keeping track of position in
the stack. Since accumulator A is to be used
for some data manipulation in subsequent
instructions, its original value (the value it
had when JSR LONGBS was executed) is
stashed away on the stack for later retrieval.
After executing this instruction at PSHA the
stack appearance is:

spP

4
) s e P (TSi<] (P O]

(07) {39} (07} (3B}

The next ten lines (277B to 2787) cause the
would-be return address WBRA to be in-
creased by the value of the 2 byte adder; the
result is the target address, denoted by
LBAH (long branch address high order byte)
and LBAL (long branch address low order
byte).
The appearance of the stack now is:

sp
¢
[[CRIGA] () [La]) (AR (Wi S

(03) (53) (07) (3B}

The orginal values of accumulator A and of
index register 1X are now retrieved, inter-
rupts are reenabled, and the processor jumps
to 0353 by executing the RTS (return from
subroutine instruction). Notice that because
of the manipulation of the stack during
subroutine LONGBS, the processor does not
return to the program section which called
it; instead it jumps to the target address
(0353 in this case), because the effect of
executing the RTS instruction is to place
into the program counter the 2 byte address
pulled from the top of the stack.

When the subroutine which begins at
0353 has been finished, the processor exe-
cutes the RTS instruction which ends it, and
this returns the processor to the actual
return address 073B.

The operation of the long branch routine
LONGBR is similar, except that the RAH
and RAL bytes are not necded or wanted.
Thus, the initial part of LONGBS which
duplicated the value of WBRA on the stack
is bypassed.m
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Lsagusges

Forum

Languages Forum is a
feature which is intended as an
interactive dialog about the
design and implementation of
languages for personal com-
puting. Statements and opin-
ions submitted to this forum
can be on any subject relevant
to its purpose of fostering
discussion and communication

Defining LIL, a
Little
Interpretive
Language

Jack Cluff
34-57 73rd St
Jackson Heights NY 11372

It is with great interest that [ read the dis-
cussion by Donald ] Stavely in the April
1977 Technical Forum. Mr Stavely has
articulated a concept in which | have been
greatly interested for the past several
months, and in which | have invested a cer-
tain amount of work.

LIL, Little Interpretive Language, is a
pseudocompiling language whose compiled

LOW MEMORY

among BYTE readers on the WW code could be run on any microcomputer
subject of languages. We ask NTERCRETER which has a LIL loader and a LIL inter-
that all correspondents supply Wﬁ preter. LIL is still in a state of flux, but may

their full names and addresses % \ a3 . X ¢
to be printed with their com- ‘\\\\\ be spoken of in general terms. It is to consist
mentaries. We also ask that \\&’E of three separate programs: the compiler,

correspondents supply  their o3 \\\ the loader and the interpreter.

telephone numbers, which will \\ The compiler is to accept character key-
be printed unless we are expli- o : board i d build th - th
citly asked to omit them. oard input an uile three structures: the
symbol table (to be discarded at the comple-
tion of compilation) which contains the
names of objects, the reference table which
DATA ECRIWARER IAC contains descriptors of objects and the
memory addresses at which those objects
may be found, and the compiled code which

contains 2 byte descriptor addresses and 1
W byte offsets to a table of function routines

“REFERENCE used by the interpreter.

[ TABLE * The loader is to load reference tables and
// / T CTOETT code into the proper areas of memory for

processing by the interpreter, and is to
modify all initial linkages established by
the compiler so as to agree with the new
positions of reference tables and code.

The interpreter is to interpret only
code addresses of descriptors and offsets to

Figure 1: How memory is arranged in the LIL language.

C8 thex) = control byte function routines. The interpreter is to
/RADL reference address of
{RADH descriptor of COUNT allocate memory for data storage on a

reference address of
descriptor of numerical constant 1

software stack; the hardware stack is to
be used for data manipulation such as

—<RAadH

DAR offset to address of routine *'+” . . .

DAR offset to address of routine “INTO"”’ arithmetic functions.

RADL reference address of The linkage for the source statement:
RADH descriptor of COUNT )

OAR offset to address of routine ;"

COUNT +1 INTO COUNT;
reference table
DATA data for numerical constant 1
‘—» DES descriptor for numerical constant 1 {integer 1 byte)

DADH data address
| < DADL

for COUNT
L — ——» DES descriptor of variable COUNT (say integer 3 bytes)

can be represented as jn listing 1.

Control bytes serve the useful purpose
of defining which of the following units
of code are address pairs and which are sing-
ular offsets. The control byte in the previous
example links to the code as follows:

software stack

— DATA
DATA] data for COUNT
DATA

1 1 0 0 1 0 X X (X =don't care)
Listing 1: Linkages for the
source statement COUNT
+] INTO COUNT; in the

LIL language.

COUNT 1“4 “INTO” COUNT *"
Continued on page 181
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The most cost effective
products for your

RM64

THE EXTENSYS ' .,l
RM64 MEMORY ©
BOARD provides
the most cost
effective system
memory found in the
industry. The RM64 provides this
because of our low cost per byte when
compared to our competition plus the increased reliability of a
single board over multiple boards containing less memory. The
board is S-100 bus compatible making it usable in over a dozen
different microcomputer systems including ALTAIR and IMSAL.
The RM64 is available in three configurations: 32K, 48K or 64K
bytes of memory all on ONE board. The board is completely
assembled, checked out and burned in for at least 50 hours prior
to shipment. This complete testing procedure allows Extensys
to provide a one year warranty on parts, labor and materials
(assuming no misuse of the board occurs).

On board hardware is provided for:

Individual memory bank address selection in 8K byte

increments;

Complete dynamic refresh logic without loss of processing
efficiency while programs are running;

Board select logic which allows more than one 64K byte board
per system;

$-100 bus compatibility including on-board voltage regulator;

Memory overlap which allows memory sharing the same address
space to coexist in the same system;

‘microcomputer.

Write pro-
tection in
16K blocks; and

Fully socketed for 64K,
allowing 32K and 48K versions
to be upgraded at a later date.

Delivery of the RM64 is 15 to 30
DAYS upon receipt of order. Prices for the RM64 include shipping
and handling prepaid in the continental United States.

EXTENSYS Corporation is also announcing several other new highly
cost effective products. These include a total floppy disk system
based around File |/O board and a multiprocessor operating system.
The other product, which interfaces with the RM64 memory board
to create a megabyte or more of memory and adds full DMA
capability to the File 1/0 board, is a Board Select/DMA

board. Both of these products are S-100 compatible.
Circle 360 on inquiry card.

Contact your local computer store
or order directly from EXTENSYS

. aas A GAn SN N s e amm amm e w—)

Please place my order for the following:

arty DESCRIPTION

S RM64-32K byte board @ $ B95 ea.
—_— RM6E4-48K byte board @ $1195 ea.
—_— RM64-64K byte board @ $1495 ea.

AMOUNT corporation
—— 592 Weddell Drive

—— Sunnyvale, California 94086
____ (408) 734-1525

Please check method of payment:
Check Enclosed

Subtotal
California residents add 6%% tax
TOTAL

Shippi handli id i i =
pPping and handling prepaid in continental United States  BankAmericard No.

NAME expiration date

= Master Charge No.
ADDRESS iration date
CITY STATE zp SIGNATURE:

PHONE{INCLUDE AREA CODE)



Continued from page 12

and hazardous 117 VAC power trace
running long distances on a power board.
The big boys have their equipment
tested and listed by UL. It's a necessity
if they expect commercial sales. If per-
sonal computer manufacturers want the
kind of mass market you've been pre-
dicting in BYTE, they will have to
follow suit. This stuff moves in interstate
commerce, and if vendors sell a shock
or fire hazard to some naive user, they
can expect to be spanked by the Feds,
something that tends to be a corporate
hurt, and will damage this fledgling part
of the computer industry. All the manu-
facturers who haven’t, should clean up
their acts before the Feds force some-
thing distasteful on them.

Wiltiam R Hambien
946 Evans Rd
Nashville TN 37204

A NEW SUBSCRIBER COMMENTS

How long have you been publishing
BYTE? Are any back issues available, or
reprints of articles in back issues? Do
you publish an index to previous issues?

Could you recommend a book, or
books, that are readily available, or list
their sources on microcomputer soft
and hardware, particularly software
(from machine language level to high
level programming languages)?

Daniel Owen Jenkins V111
Box 201 RD#1 Clinton Grv
‘Weare NH 03281

We have been publishing since Sep-
tember 1975. No back issues are avalil-
able; however, The Best of BYTE Vol-
ume | at $12.95 contains most of the
editorial materials from issues 1 to 12.
An index is available for Volume I: send
a self-addressed stamped envelope.

FASTER MULTIPLY?

PRODUCTS NEEDED

The following are some things we
think are needed in this field:

1. A real time clock-calendar board
for the $-100 bus with an 10 port and
recharging circuit which would display
time, date and day of week on video
monitor or other peripheral. Calendar
would be at least 200 year. Would accept
input to start clock or reset it, such as a
60 Hz line signal, or a time signal from
WWYV, or a manual signal. Could be pro-
grammed {EPROM) to exhibit holidays
and special dates or times, or emit a
signal to initiate some action at a present
time and date. Would be designed to be
highly resistant to transients in power
supply. Would have 12 hour AM-PM or
24 hour switch selectable option, and a
local standard time or daylight savings
time or Greenwich time switch selection
feature.

2. An ASCII-EBCDIC converter
board for the S-100 bus.

3. A generalized converter board for
the S-100 bus, under software control,
which could enable the user to readily
recode keyboards, printers, and video
displays with no more than a few key-
strokes. Could be used as an ASCII-
EBCDIC converter, or could convert
a keyboard from a standard QWERTY
keyboard into a Dvorak Standard key-
board with a single command, or con-
vert an ASCIl into an APL or other
special character set keyboard.

4, A convention to standardize
the bus for the coming 9900 family of
16 bit processors before different buses
proliferate.

5. A directory or clearinghouse of
resources in this field, so that persons
wishing to contact others doing or able
to do things of a certain kind could
do so.

Jon D Roland

Micro Mart

1015 Navarro

San Antonio TX 78205

ENTRY: A=multiplier; E=multiplicand

ENTRY: A, E,'C=unchanged; B, D =0; HL=product

Address Op Operand Label Mnemonic Commentary
006000 006 010 MVIiB 010 Set B register for count
006002 041 000 000 LX1 H 000000 Clear product registers
006005 124 -~ MOV D, H Also clear D

006006 007 LOOP RLC Rotate left

006007 322 013 006 JNC SKIP Skip on zero bit

006012 031 DADD If nonzero, add multiplier
006013 005 SKIP DCR B Check counter

006014 310 RZ Exit if last time

006015 051 DADH Arithmetic left shift of product
006016 303 006 006 JMP LOOP Repeat

The quick and simple 1x1 byte multi-
plication routine of Christopher Glaeser
(July 1977 BYTE, page 142) can be
made even quicker and simpler by shift-
ing the A register /eft instead of right.
Using the RLC command instead of
RAR preserves the value in the A regis-
ter. The E register is also not altered.
Thus, both multiplier and multiplicand

are unchanged upon exit from the sub-
routine. This is an advantage in mani-
pulating arrays, etc.

See box for register status.

The whole thing occupies only 16

by tes.
Leonard Morgenstern

POB 81
Rheem Valley CA 94570
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COMMENTS ON SELECTRIC 10
INTERFACING

As one who has designed an interface
for both input and output between a
Selectric 731 and my Z-80 system, | was
interested to read Dan Fylstra’s article
“Interfacing the IBM Selectric Keyboard
Printer,” June 1977 BYTE, page 46. Dan
is to be complimented on a very good
technical description, especially when
compared with the naive and often just
plain inaccurate information which has
been published recently on this subject.

There are several supplementary
points which may be of interest to
BYTE readers:

1. Dan gives an excellent de-
scription of the differences between‘ a
BCD and Correspondence coded 731 or
735. But there are three distinct versions
of the Selectric which have been thought
suitable for use with a computer and the
differences between them are also worth
noting:

a) The office Selectric is a
light duty mechanism in the same
sense in which the term is used
for the Teletype Model 33. It
won’t fail for a long time but the
office Selectric is less rugged
mechanically than the ‘‘heavy
duty” mechanisms designed for
use as computer O devices. In
my opinion, little reason exists
to attempt to convert an office
Selectric for computer use since
a mechanism designed specifically
for that purpose is available at a
comparable price.

b) The heavy duty Seclectric
IO mechanism was marketed by
IBM in two basic forms. The
Selectric 10 mechanism itself
(without any magnets, switches,
wiring harness or covers) was
made available to original equip-
ment manufacturers {OEMs) to
be incorporated into non-iBM ter-
minals such as the Dura, Itel,
Anderson Jacobson, Datel, etc.
The designation for these mech-
anisms was 745 {15 inch carriage).
They are often marked SER
{meaning special engineering re-
quest) to denote modifications
made by IBM at the manufac-
turing firm’s request. These OEMs
installed their own magnets,
switches and interface electronics
to achieve their own individual
products. Many of these are now
available on the surplus market.
| have also seen some of these 10
mechanisms which have been par-
tially outfitted with 1BM magnets
for use as output printers only.
Where OEM mechanisms have
been used in a non-1BM product,
IBM will service the Selectric
mechanism only and not the mag-
nets, switches or electronics.

c) The second basic form of
the heavy-duty Selectric 10 mech-
anism is the one which I1BM out-
fitted for use as an electronically
driven 1O device by installing its



A STAR IS BORN!

MPI Flexible Disk Series B51 is a new generation of 514"
flexible disk products employing a ‘band driven’ head posi-
tioner providing very fast, highly accurate access eliminating
‘hysterisis’ A new generation of floppy’s is born featuring:

Data Integrity Using the ‘band drive’ concept for precise
head positioning, better error rates are realized. Decreased
mechanical wear guarantees diskette interchangeability for
the life of the device.

Reliability The Series B51 uses 30% fewer components than
competitive devices and together with the low power Schottky
TTL inherently provides you the user 10,000 hours MTBF and
no preventative maintenance.

Low Cost Storage The Series B51 is very small. Its dimensions
are 3.25 x 5.55 x 8.0 inches and weighs only 3 |bs. Using
double density encoding techniques the device can store
up to 250K Bytes (unformatted). Single quantity price is $320.

The S100 Bus Controller Available to the hobbyist is the
R100D intelligent double density controller compatible in
architecture to the S100 bus and the Series B51 or its larger
family member the Series B82. It features board micropro-
cessor, DMA, simple macro commands, multiple sector
transfer, formatting, up to 4 drive control, and requires no
overhead software. Single quantity price is $299.

Also available is a complete system featuring single or dual
drives, power supply, cabinet and a S100 Controller with a
disk operating system. Single Drive System $699. Dual
Drive System $999.

MP! is your Company Follow the ‘star’ and you will get the
best price/performance buy in the market. For further
information or dealer/distributor packages, call or write
Keith Ullal, Micro Peripherals, Inc., 8724 Woodley Avenue,
Sepulveda, California, 91343 (213) 894-4076.

Bank of Americard MasterCharge Personal Check Accepted

Circle 397 on inquiry card.

MICRO PERIPHERALS INC.




own magnets and switches. These
are the Models 73, 731 and 735
(hereafter “73X") which are out
of production in this country; I'm
told that they are still produced
in Europe. The 73Xs were used as
the 360 console device, in MTSTs
{with some wiring modifications)
and were available to those who
wanted a complete unit (less
interface electronics) which IBM
would service. Current mainten-
ance agreement rates for 73Xs are
about $150 a year. The 73Xs
came in three flavors: BCD, Cor-
respondence and MTST.

2. In considering which of the
three kinds of Selectrics to use with a
personal computer, the most important
issue is feedback. Each time a character
is sent to a Selectric mechanism (either
by energizing magnets or by pressing a
key), the cycle clutch is released; at the
end of the print cycle, this clutch reen-
gages to halt the cycle shaft after 180°
of rotation. If a substantial volume of
printing is to be done on a Selectric, the
wear on this clutch becomes a serious
problem. The only satisfactory solution
is to send the next character at a time
during the print cycle when the current
character has been ‘“processed’” by the
mechanism but before the cycle clutch
has reengaged. 1BM calls this the “closed
loop” mode of operation. Characters
which are sent to the Selectric during
this 3 ms window operate the mech-
anism in its so-called ‘‘repeat cycle”
which the cycle clutch does not reengage
and the maximum character speed is ob-
tained. The timing required to operate in
this way must be derived from switches
which sense the state of rotation of the
cycle shaft, the operational shaft and
several other mechanism states such as
whether a carriage return or tab opera-
tion has been completed. The time
interval between successive characters
or machine operations depends on many
factors and is not constant. A different
interval is required not only for each
character and each machine operation,
but these intervals vary with the age and
condition of the individual mechanism.
There are two consequences of driv-
ing a Selectric mechanism without this
feedback system: the speed of output
is considerably reduced, in most cases
below 10 characters per second because
worst case timing delays must be intro-
duced after each character or machine
operation; and wear on the mechanism
“increases in proportion to the volume of
- output. On these points, |BM comments:
Feedback contacts are timed
to permit initiation of a ‘“‘next
cycle” prior to the end of the
“current cycle." This avoids com-
pletely stopping the machine
between cycles and insures opti-
mum hardware longevity by re-
ducing the frequency of engage-
ment and disengagement (under
full power) of the |10 mechanical
clutches. . . .maximum speed,

reliability and longevity is pos-
sible only with [the closed loop]
mode of operation. . . .the 10
should receive commands relative
to machine degrees [of shaft rota-
tion]. Reliable operation CAN-
NOT [emphasis in original] be
guaranteed when an OPEN LOOP
mode of operation is employed.
. . .occasional loss of a machine
cycle is inherent in an open loop
mode of operation. (Service
Manual: Selectric 10 Typewriter,
IBM Form # 241-5737-0, July
1973).

3. There is a great deal of confu-
sion concerning the existence of a
“print’’ magnet. Some OEMs have in-
stalled a magnet with this function, but
the 73Xs don't have one. Dan correctly
states that the cycle clutch is released
whenever gny of the magnet armatures
is pulled down. But he then states ‘‘the
trip mechanism is connected to a seventh
magnet called ‘check’.” He should have
said ‘‘also connected.” The rule for 73Xs
is that whenever any of the seven mag-
nets is energized, a print cycle will occur.
Energizing only the ‘“check’ magnet will
initiate a print cycle without rotate or
tilt, printing the home position charac-
ters.

4. The only piece of serious mis-
information in Dan’s article concerns his
untested suggestion for closed loop oper-
ation. It's close but “no cigar’”! Dan
suggests generating a debounced TTL
level signal from the switches connected
between a and x {normally closed) and b
and x {normally open) on the 50 pin
plug. The switches connected in series
this way are C2,C3, C4,C5 and C6. Dan
correctly states that the magnets should
be deenergized when the NO side makes
and that the next character or machine
operation should be initiated when the
NC side remakes. But the carriage return
and tab interlock contacts, which signal
the longer {(and variable) times required
to complete those operations, have
been left out of the chain! The correct
procedure is to connect a to d externally
{at the 50 pin plug) and use Y instead
as the NC side. In addition, the figure 9
description of a debouncing circuit
should not ignore the |BM specified cur-
rent through the switches {10 mA @ 10
V minimum) which keeps the contacts
clean.

5. Those who attempt the input
side of 73X interfacing should know that
there is one aspect of the IBM specifica-
tions which should not be followed (all
else should definitely be respected). |1BM
specifies sampling of the character trans-
mit contacts on the making of the nor-
mally open side of C1. This works fine
when sampling means using the signals
to switch relays {eg: in the console of
the MTST unit). Typical closing time for
these relays is 10 ms and, since C1 gates
the common voltage onto the transmit
contacts for only 15 ms, it is important
to begin switching the relays at the
earliest possible time. Furthermore, con-
tact bounce is not important in that
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TI Distributors

ALABAMA: Hunlsvilie, Hall-Mark/Huntsville (205) 837-8700.

ARIZONA: Phoenix, Kieruli Electronics (602) 243-4101: R. V.
Weatherford (602) 272-7144; Tempe, G. S. Marshall (602)
968-6181.

CALIFORNIA: Anaheim, R. V. Weatherford (714) 633-9633; Canoga
Park, G. S. Marshall (213) 999-5001; E Monte, G. S. Marshall (213)
686-0141; El Segundo, TI Supply (213) 973-2571: Glendale, R. V.
Weatherford (213) 849-3451; Goleta, RPS. Inc. (805) 964-6823;
Irvine, Cramer/Los Angeles (714) 979-3000. (213) 771-8300; G. S.
Marshall (714) 556-6400; Los Angeles, Kierulff Electronics (213)
685-5511; APS, Inc. (213) 748-1271; Mountain View, Time Elec-
tronics (408) 965-8000; Palo Allp, Kierulff Electronics (415) 968-
6292; Pomona, R. V. Weatherford (714) 623-1261: San Olego,
Cramer/San Diego (714) 565-1881; Kierulf Electronics (714) 278-
2112; G. S. Marshall (714) 278-6350; RPS Inc. (714) 202-5611;
R. V. Weatherford (714) 278-7400; Sunnyvale, Cramer/San Fran-
cisco (408) 739-3011; G. S. Marshall (408) 732-1100; TI Supply
(408) 732-5555; Torrance, Time Electronics (213) 320-0880; Wood-
land Hills, JACO (213) 884-4560.

COLORAOO: Oenver, Cramer/Denver (303) 758-2100; Kierulft Elec-
l;gmgs (303) 371-6500; Englewood. R. V. Weatherford (303)
1-54;

CONNECTICUT: Hamden, Arrow Electronics (203) 248-3801; North
Haven, Cramer/Conneclicut (203) 239-5641; Orange, Milgray/
Connecticut (203) 795-0714.

FLORIOA: Clearwater, anlomatlSoulhland (813) 443-4514; Ft.
Lauderdale, Arrow Electronics (305) 776-7790; Hall-Mark/Miami
(305) 971-9280: Hollywood. Cramer/HoIIywood (305) 923-8181;
Oriando, Cramer/Orlando (305) 894-1511; Hall-Mark/Oriando (305)
855-4020; Winter Park, Milgray Electronics (305) 647-5747.

GEORGIA: Norcross. Cramer/Allanta (404) 448-9050.

ILLINGIS: Arlington Heighls, Tl Supply (312) 640-2964; Elk Grove,

Hall-Mark/Chicago (312) 437-8800: Kierultf Electronics (312) 640-

0200; Chicago, Newark Electronics (312) 638-4411; Mt Prospect,

Cramer/Chicago (312) 593-8230.

INOIANA: Ft. Wayne, Ft. Wayne Electronics (219) 423-3422,
d! Graham €| ics (317) 634-8202

|OWA: Cedar Raplds. Decco (319) 365-7551.
KANSAS: Shawnee Mission, Hall-Mark/Kansas City (913) 888-4747.

MASSACHUSETTS: 8llierica, Kierultf Electronics (617) 667-833t;
Newton, Cramer/Newton (617) 969-7700; Wallham, TI Supply (617)
8390-0510; Woburn, Arrow Electronics (617) 933-8130.

MARYLAND: Baltimore, Arrow Electronics (202) 737-1700: Hall-
Mark/Baltimore (301) 796-9300; Columbia, Technico (301) 461-
2200 Gaithersburg, Cramer/Washington (301) 948-0110; Kierulf
Else,glgglzcs (301) 948-0250; Hyattsville. Milgray/Washington (301)

MICHIGAN: Oetroit, Newark Electronics (313) 967-0600: Wyoming.
Newark Electronics (616) 241-668t.

MINNESOTA: Bloomington. Arrow Electronics (612) 888-5522;
Edina. Cramer/Minnesota (612) 835-781t.

MISSOURI: Earth City. Hall-Mark/St. Louis (314) 291-5350; Kansas
City, LCOMP-Kansas City (816) 221-2400; St. Louis. LCOMP-
St. Louis (314) 647-5505.

NEW HAMPSHIRE: Manchester, Arrow Electronics (603) 668-6968.

NEW JERSEY: Camden, General Radio Supply (609) 964-B560;
Cherry Hill, Cramer/Pennsylvania {215) 923-5950. (609) 424-5993;
M|I ray/Delaware Valley (609) 424-1300. (215) 228-2000; Clark,

| Supply (201) 382-6400: Clifton, Wilshire Electronics (201) 340-
1900 Little Falls, Cramer/New Jersey (201) 785-4300; Moores-
town, Arrow Electronics (609) 235-1900; Rutherlord. Kierulft
Eleclror(;g:s (201) 935-2120; Saddiebrook, Arrow El (201}

NEW MEXICO: Albugquerque. Cramer/New Mexico (505) 243-4566.

NEW YORK: East Syracuse, Cramer/Syracuse (315) 437-6671,
Endwell, Wilshire Eleclromcs (607) 754-1570; Farmingdale, Arrow
Electronics (516) 694-6800; Hicksville, Kierulll Electronics (516)
433-5530; Fishkill, Arrow Electronics (914) 896-7530; Freeport,
Milgray Electronics (516) 546-6000. (201) 432-4300: Hauppauge.
Cramer/Lon% Island (516) 231-5600; JACO (516?‘ 273-1234;
Rochester, Cramer/Rochesler (716) 275-0300; Rochester Radio
Supply (716) 454-7800; Wilshire Efectronics (716) 442-9560.

NORTH CAROLINA: Raleigh, Hall-Mark/Raleigh (919) 832-4465;
Winston- Salem, Cramer/Winston-Salem (319) 725-871

OHI0: Cleveland, Arrow Electionics (216) 464- 2000. Cramer/
Cleveland (216) 248-8400; Columbus, Hall-Mark/Ohio (614) 846-
1882; Dayton, ESCO Electronics (513) 226-1133; Kettering. Arrow
Electronics (513) 253-9176.

OKLAHOMA: Tulsa, Hall-Mark/Tulsa (918) 835-8458; TI Supply
(918) 582-8272.

PENNSYLVANIA: Hualingdon Valtey, Hall-Mark/Philadelphia (215)
355-7300.

TEXAS: Austin, Hali-Mark/Austin (512) 837-2814; Oallas. Hall-Mark/
Dallas (214) 231- sm TI Supplyr (214) 238-6821; Houston, Harrison
Equipment (713) 700 | Supply (713) 776-6511; R. V.
Weatherford (713) 658 74

UTAH: Salt Lake City, OlplomallAllaland (801) 486-7227; Standard
Supply (801) 486-3371.

VIRGINIA: Roanoke. Technico (703) 563-4975.

WASHINGTDN: Seattle, Almac/Stroum Electronics (206) 763-2300;
Cramer/Seattle (206) 575-0907; Kierulif Electronics (206) 575-4420.

WISCDNSIN: Oak Creek, Arrow Electronics (414) 764-6600; West
Allis, Hall-Mark/Milwaukee (414) 476-1270.

CANADA: Calgary, Cam Gard Supply (403) 287-0520; Downsview,
CESCO Electronics (416) 661-0220; Zentronics (416) 635-2822;
Edmonton. Cam Gard Supply (403) 426-1805; Halifax, Cam Gard
Supply (902) 454-8581; Kamioops, Cam Gard Supply (604) 372-
3338; Moncton, Cam Gard Supply (506) 855-2200; Montreal.
CESCO Electronics (514) 735-5511; Future Electronics (514) 735-
§775; Zentronics (514) 735-5361; Ottawa, CESCO Electronics (613)
729-5118; Future Electronics (613) 232-7757; Zentronics (613)
238-6411; Quebec City, CESCO Electronics (418) 524-4641; Regina,
Cam Gard Supply (306) 525-1317; Rexdale, Future Electronics (416)
677-7820; Saskatoon, Cam Gard Supply (306) 652-6424; Van-
couver, Cam Gard Supply (604) 291-1441; Winnipeg. Cam Gard
Supply (204) 786-8481.
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Texas Instruments

makes

MOS EPROMs
even more affordable.

TMS 2708 now $21.50°

The industry standard.

TMS 27L.O8 now $26.15
The low power S8K.

TMS 2716 now $36.90°

Remember a few months ago when
EPROMs were expensive and hard
to get? Due to TI’s leadership they
have become available microcom-
puter building blocks.

Prices have dropped dramatically;
availability is excellent. Credit TI’s
high-yield, high-volume production.

TI’s highly cost effective EPROMs
feature a rugged, high-integrity
ceramic package with sturdy gold-
plated pins towithstandtherepeated
handling and insertions associated
with reprogramming. And a gold-
alloy-sealed lid for superior
hermeticity.

The 2708 times two.

TI offers a choice of three produc-
tion EPROMs —all from stock.

*100-piece prices

* TMS 2708. The industry standard
8K EPROM. Fully TTL compatible.

* TMS 27L08. The industry first low
power 8K EPROM fully compatible
with the 2708. But less than one-
half the powerdissipation and 10%
power supply tolerance.

e TMS 2716. A 2708 times two. Twice
the memory (16K) in the same
space. An economical plug-in up-
grade for 2708s. And T1’s 16K 2716
uses less power than a single 2708.
To order the affordable

EPROMs, call your near-

est authorized TI distrib-

utor listed to the left.

TEXAS INSTRUMENTS

©1977 Texas Instruments Incorporated

INCORPORATED

Circle 362 on inquiry card. -
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application. Even though you may de-
bounce the transmit contacts, | would
recommend waiting the necessary 3 to 5
ms until the bounce from the making
of C1 disappears before latching the
state of the transmit contacts.

| am currently considering whether
there is sufficient interest in a complete,
plug-in-and-go 10 interface to the 73X to
warrant production of my design which
meets all IBM specifications. | would
offer a completely assembled and
tested interrupt driven card for the
S-100 bus with on card PROM for
driver software, cable with connectors,
and power supply for either the 24 V
or 48 V magnets. The price would have
to be $395 for the card (including soft-
ware in the PROM) and about $100
for the 50 wire cable and power supply.
| would appreciate receiving indications
of interest from readers who would find
such an interface attractive.

Beardsley Ruml 11
3045 Ordway St NW
Washington DC 20008

CLOSED LOOP SELECTRIC
MORE COMMENTS

This letter is in reference to Mr
Fylstra's article on interfacing to Selec-
trics, which appeared in your June 1977
issue, page 46. Although the methods he
is suggesting are simple, they have several
serious drawbacks.

First, he does not use the keyboard
lock mechanism during the time that the
Selectric is under computer control. This
is important to prevent accidental key-
board inputs which may very easily
cause damage to the machine.

Also he suggests using a 5 V supply
driving TTL for interfacing the contacts.
IBM specifies a minimum voltage and
current of 10 V at 10 mA for reliable
operation of these contacts.

Lastly the method of driving he
suggests is a form of open loop mode.
Since the Selectric is not a synchronous
device, output rates are only nominal.
The importance of operating the
machine in a closed loop mode cannot
be overstressed. This is the only method
recommended by IBM. Using the closed
loop mode not only minimizes wear and
tear on the Selectric but also provides
output at the maximum rate of the
machine.

| speak from experience, since our
firm is in the business of manufacturing
various forms of interfaces to Selectric
mechanisms. ’

John Schwartz

IBEX

1010 Morse Av, Suite 5
Sunnyvale CA 94086

APL CHARACTER GENERATORS
ARE AVAILABLE

| have noticed various letters in your
letters column from APL enthusiasts.
Our firm produces a CRT terminal with
an APL character font and keyboard
(see June 1977 BYTE, page 24). The
APL character generator is a small
piggyback board which can directly re-
place a 2513 and plug into its socket.
(Bit 7 is wired through normally unused
pin 23 of the 2513.) On the keyboard
we use decals mounting on the front
keycap face. These decals are white on
clear, of excellent quality and durability.

We would be pleased to make these
items available directly or through
distribution. Interested persons may
write me directly.

M C Volker

President, Volker-Craig Ltd
Waterloo Ontario N2J 321
CANADA

A NOTE FROM A EUROPEAN
READER

| had my computer shipped air
freight, and when it arrived, |1 found a
very simple 50 Hz modification for my
Southwest Technical Products CT1024.
| cut the 60 Hz reference line. | assume
this does bad things to a phase locked
loop somewhere (my documentation
isn’t here either) but after it warms up
it seems to work fine.

Bruce Turrie

Riverside Tower Esmoreitlaan 3
POB 3, Apt 68, B-2050 Antwerpen
BELGIUM

USING ADCs FOR TEST
INSTRUMENTS?

| imagine this could have a great deal
of interest to your readers. If you cannot
develop a solution to this problem may-
be your readers can.

I am working on a research project
for Scott Community College. | am
working on a hardware and software
scheme that will make a color TV into
an oscilloscope. | am using the TV
Dazzler and the D+7A interfaces along
with the IMSAI 8080. | want to do the
rest of the task through software. | am
having problems designing the software
needed in conjunction with these inter-
faces. Any help that can be provided will
be greatly appreciated. It need only
cover audio frequencies. It need have no
extended sensitivity nor multicolored
display.

John Orvis
2125 Olympia Dr
Bettendorf §A 52722

A good idea for an article!

of storage and is inflexible to phonetic manipulation.

Qoverned speech.

sounding speech. Digitized speech, while remaining faithful
to the original sound, requires 10K to 20K bytes per second

With the Model CT-1, the sounds are defined in real time
under software control. Parameters which represent the
phonetic structure of human speech are transmitted to the
CT-1 at a rate of 500 to 900 bytes per second. This allows
the production of highly intelligible and quite natural
sounding speech output. Speaker characteristics and
language or dialect variations are retained in the output.

The CT-1 can also be operated in a low data rate mode using
phoneme definitions contained in the CSR1 Synthesis-by-
Rule software package. The COMPUTALKER speech synthesis
system, used in this way, has the advantage that the
software driver can easily be modified to keep the
naturalness and intelligibility of the speech output up to
date with the constantly evolving state of the art of rule

AMPLIFIER

S

S-100 BUS
hd

CSR1
SYNTHESIS-BY-RULE
SOFTWARE

¢

SPEAK “‘KAAMPYUWTAOLKER"

MODEL CT-1 SYNTHESIZER 395.00
CSR1 SOFTWARE SYSTEM
DEMONSTRATION CASSETTE 2.95

CALIF RESIDENTS ADD 6*. SALES TAX

COMPUTALKER CONSULTANTS
Box 1951-B, Santa Monica, CA 90406

/The COMPUTALKER Model CT-1 optimizes the trade-off CALICORNIA NORTH CAROLINA: w
A s
between low data rate speech and directly digitized speech. @OM PUTA LKER L.‘.'.'."&fi‘,.‘{’z"x“a‘f’sg..o... :‘."n:a.:” of Raleigh
Low data rate speech relies on canned definitions for the f:gni':;vlg'lli;g';gf;m OREGON:
sound of each phoneme, which produces mechanical Byte Shop of San Diego Byte Shop of Portiand

San Diego (714) 565-8008

Byte Shop of Santa Clara

Santa Clara (408) 249-4221

Computer Center

Costa Mesa [714) 646-0221

Computer Mart

Orange (714) 633-1222

Computer Store

Santa Monica (213) 451-0713
GEORGIA:

Computer Systemcenter

Allanta (404) 231-1691
INDIANA:

Data Domain

Bloomington (812} 334-3607
KANSAS. MISSOURI:

Micro-Com, Inc.

Kansas City, MO (816) 333-8383
MICHIGAN:

Computer Mart of Royal Oak

Royal Oak (313} 576-0900

Computer Store of Ann Arbor

Ann Arbor {313) 995-7616
NEW JERSEY:

Computer Mart ol New Jersey

Iselin (201) 283-0600

Hoboken Computer Works

Hoboken (201} 420-1644

Portland (503) 223-3496

VIRGINIA, WASHINGTON D.C.
Roberts Intormation Services, Inc.
Fairfax, VA (703) 560-7888

AUSTRIA:

Margreiter GMBH

A-1070 Wien (0222) 96 15 65
CANADA:

The Computer Place

Toronto (416) 598-0262

Telex 06-22634
ENGLAND:

Compelec Electronics

310 Kilburn Highroad

London NW6

FRANCE:

HUGUES GOSSET
15 Rue de Frangueville
75016 Paris

GERMANY:

Dr. Peler Vizenel:
Dalameg Div. of Megatron KG
Munich (089] 46 50 66

JAPAN:

Kazuhiko Nishi
Pax Electronica
Shibuya-ku, Tokyo (03) 370-2751
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SELF-MODIFYING CODE

The letter “A Critique of Self-
Modifying Code’’ in the june 1977 issue
of BYTE will serve only, | predict, to
discourage some readers from sending
material to BYTE for publication. The
BARC routines, applied within the
context for which they were intended
are certainly worthwhile.

Phil Rynes
6824 Roberts Dr
Woodridge IL 60515

NEED VA APPROVED COURSES?

Some time ago one of your readers
wrote that he would be interested in
taking a VA approved course in which
the student would build a microcom-
puter. This subject has also been of inter-
est to me since | am presently taking a
course in digital electronics at The
National Radio Institute in Washington
DC. NRI is one of the leading VA ap-
proved correspondence schools in the
country.

| wrote the president of NRI, ] F
Thompson, concerning the subject of
microcomputers. The attached letter is
the warm response | received to my
inquiry. | thought some of your readers
would be interested.

Robert N Smith
1617 Grunther Av
Rockville MD 20851

McGraw-Hill Continuing Education Center

3 WS¢ e NW
Wa por né

January 5, 1977

Mr. Robert N. Smith
1617 Gruenther Avenue
Rockville, MD 20851

Dear Mr. Smith:

1 received your letter of December 19, 1976, and
appreciate your interest in whether NRI is considering
a course in Microprocessing with microcomputer kits.
The answer simply is "yes". We believe that a technology
program on microprocessors will help the computer indus-
try bridge the shortage of service techniclans.

Our thoughts at this time are to expand the Digital
Computer Electronics course te include microprocessing
and kit hardware. The microprocessor breadboarding kit
will contain power supplies, a clock oscillator, a pro-
grammable read only memory, LED indicators, and control
switches. When used in the course, it will serve as a
teaching tool to reinforce the material in the lessons.
It will provide real programming experience on a commer-
cial microprocessor. Further, the design calls for its
use with a number of peripheral devices. The specific
devices, like CRT, video displays (TV), cassette recorder,
discs, and others have not yet been determined.

We are confident that NRI will offer a microprocess-
ing course that has high quality, a reasonable price, and
be approved for veterans training. It is too premature
now to provide you more specific information.

Again, thank you for taking the time to write me.
Good luck in your studies for 1977.

Sincerely,

éw“"

JFT:mth . F. Thompson a

Circle 364 on inquiry card.

. allowing you to

¢ 5510 9600 baud rate

. ¢ 2 parallel (2 inand 2
¢ 20/60 mA current

- switch address selec-

The new 1/0 and PROM/
RAM boards will give you £
maximum system flexi-
bility and operation

expand the way you
want to without being _.
limited by rigid g

4K PROM/RAM BOARD
Kit {lass memory) $80.00
Assembled {less memory) $160.00

1/0 Board
Complete Kit $150.00
Assembled $240.00

Take a look at those board teatures—
I/O Board Model |04 4K PROM/RAM Board

o 2 serial I/O ports (2 Model MB9
“inand 2 out) with full ¢ Fully buffered address and
handshaking data lines

e Jump on reset circuitry
allows execution of programs
at any 1K boundary by hitting
reset or may be modified to
jump on power-up

¢ Jump address and enable,
board address, memory pro-
tect, and wait states (0-2) all
DIP switch selectable located
conveniently at top of board
¢ RAMs and PROMs may be
mixed in any 256-byte
increments

¢ Monitor program available L.

selection for both
input and output

out) I/0 ports

loop (with optical iso-
jators) or EIA serial
interfaces

< Independent DIP

tion for both serial
and parallel ports

¢ Interrupt capability

_All Cybercom “blue boards" are made of hi-grade
glass-epoxy with gold contacts and include Ti low
profile sockets.

Contact your local computer hobby store today for
more information on the new |/O and PROM/RAM
boards, or write direct to:

[-' o o
@ A division of Solid State Music

2102A Waish Avenue
Santa Clara, CA 95050

--WGfra the:blue baards. (408) 248-2707



Ohio Scientific advances

the state-of-the-art
of small computer

e Challenger Il with our ultra-fast 8K BASIC in ROM.
Now you can own a computer with full BASIC and plenty of
user workspace for as little as $298.00. And the BASIC
is there the instant you turn the machine on!

e Challenger Il is the remarkable computer whichr has 6502A,
6800, and Z-80 processors. This computer system allows
you to run all software published in the small computer journals,
yet, it costs only about 10% more than comparable single
processor computers.

= Challenger Single and Dual Drive Floppy Disks. These full size
floppy disks are available in kit form or assembled at about
the same prices as our competitors’ mini floppies. Yet, they
store three times as much data as the minies.

e Ohio Scientific’s new 9 digit precision business BASIC is only
slightly slower than our ultra-fast 8K BASIC. Still faster
and more powerful than anyone else’s 6 digit precision BASIC.

e Our incredible new 74 million byte disk drive. That’s right,
74 million bytes is available for as little as $6,000.00
complete with interface for any Ohio Scientific computer.
This new disk is quite possibly the world’s highest performance
data storage device. It features an unbelievable 34 milli-
second average access time and an ultra-fast data transfer rate.

e Now is the time for you to dump your 1974 design vintage S-100
computer and move up to the state-of-the-art! |

For more specifics, send $1.00 for our new Fall Catalog.

11679 Hayden
Hiram, Ohio 44234




ASIC in ROM Computers

by Ohio Scientific

If you're just getting into personal computing and are buy-
ing your first machine, you’re probably confused by the myriad
of companies and products available.

However, there is one simple guideline you should follow
when choosing your first computer. Be sure that it is capable
of giving you full floating-point BASIC the instant you turn
it on. Machines with full 8K BASIC in ROM cost as little as
$298.00. Why should you settle for anything less?

The Model 500 is a fully populated 8 x 10 P.C.
Board with 8K BASIC in ROM, 4K RAM, serial port
and Ohio Scientific Bus compatibility for instant ex-
pansion. All you need is a small power supply (+5
at 2 amps and —9 at 500 MA) and an ASCII terminal
to be up and running in BASIC. And all for only
$298.00.

OHIO SCIENTIFIC

11679 Hayden « Hiram, Ohio 44234

Challenger IIP

The Challenger 1IP from Ohio Scientific is the ideal
personal computer complete with BASIC in ROM and
plenty of RAM (4K) for programs in BASIC.

Complete with an audio cassette interface, the Chal-
lenger IIP uses a full computer keyboard, not a calcu-
lator keyboard.

In addition, the Challenger |IP comes complete with a
full 64 character-wide video display, not a 40 character
display. The user simply connects a video monitor or
home TV set via an RF converter (not supplied) and
optionally, a cassette recorder for program storage.

The Challenger |IP comes complete with a 4 slot
backplane and case for only $598.00. Fully Assembled.

Super Kit

The Super Kit is a 3 board set with a 500 board
(like the Model 500)without the serial interface.

The ROMs are configured for use with the in-
cluded, fully assembled 440 video board to provide
a full BASIC computer and terminal.

The Super Kit also includes a fully assembled 8
slot backplane board which gives you 6 open slots
for expansion.

To be up and running in BASIC simply plug the
boards together, supply power (+5 at 3 amps and
—9 at 600 MA), add an ASCIl parallel keyboard
plus a video monitor or TV set via an RF converter
(not supplied).

Total price for the "'kit”" $398.00.



Disk Based Co
by Ohio

Any serious application of a computer demands a Floppy disk or hard
disk because a disk allows the computer to access programs and data
almost instantly instead of the seconds or minutes required with cassette
systems. In real-world application of computers, such as small business
accounting, a cassette based computer simply takes too long to do the job.

Ohio Scientific offers a full line of disk based computers utilizing full
size floppy disks with 250,000 bytes of formatted user work space per disk.
That’s 3 to 4 times the work space of mini-floppies.

s Challenger II

Challenger Il is available with
a single or dual floppy disk and
a minimum of 16K of RAM in-
stead of ROM BASIC. The disk
BASIC is automatically loaded
into the computer so there is no
-~ — need for ROMs.
s Ohio Scientific’s powerful disk
operating systems allow the computer to function like a big system with
features like random access, sequential, and index sequential files in BASIC
and 1/0 distributors which support multiple terminals and industry-stan-
dard line printers.

Challenger II's with disks can have the following optional features:

e 16 to 192K of RAM memory e Single or dual drive floppys e Serial

and/or video |/O ports e Up to 4 independent users simultaneously

e Two standard line printer options ® Optional 74 Megabyte Hard disk

e Much more

Challenger |l disk systems are very economical. For example a 16K

Challenger Il computer with serial interface, single drive floppy disk, BASIC
and DOS costs only $1964.00 fully assembled.



mputer Systems

Scientific

Challenger I

Ohio Scientific proudly announces the I

ultimate in small computer systems, the Chal-
lenger Ill. This computer has a 3 processor
cpu board equipped with a 6502A, 6800, and
Z-80.

This system allows you to run virtually all
software published in the small computer
magazines!

The Challenger Il is fully software and
hardware compatible with Ohio Scientific
products and can run virtually all software for
the 6800, 8080 and Z-80 including Mikbug®
dependent 6800 programs!

Incredible as this is, Challenger Il costs
only about 10% more than conventional
single processor microcomputers. For
example a 32K Challenger lll with a serial
interface and a dual drive floppy disk (500,000
bytes of storage) costs only $3481.00. Fully
Assembled, complete with software. Terminal
not included.

[ Send me the Fall 77 Catalog. | enclose $1.
| {1 | would like to order directly from this advertisement.
(Please allow up to 60 days for delivery)

NAME
ADDRESS - —

2IP

— STATE

(2}
3
<
|
1

Payment by:
BAC (Visa)
Credit Card Account #___
Interbank # (Master Charge)

|

I

I

I

|

|
To order: |
I
- |
Model 500 Boards @ $298.00 _ }
— |
|
|
|
|
I
~ |
|
|
|
|

MC Money Order

Challenger IIP @ $598.00 _
Super Kit @ $398.00 _
16K Challenger Il complete with serial interface,
single drive floppy disk, BASIC and DOS

@ $1964.00
32K Challenger !l with serial interface, a dual
drive floppy disk (500,000 bytes of storage)

@ $3481.00 _

Ohio Residents add 4% salestax
TOTAL CHARGED OR ENCLOSED

Order directly from: Ohio Scientific, 11679 Hayden St
Hiram, Ohio 44234 or your local OSI dealer

All orders shipped insured UPS unless otherwise requested,

b

I_______.________.___
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Memory requirements (256 by 256 resolution, 8 by 8 point characters, 266 characters)
8192 bytes
1024 bytes

Character definitions
Screen refresh

Continued from page 6

“show off'" sequences which were viewable
at the NCC show. These included false
color processing of digitized pictures, as
well as dynamically changing kaleidoscopic
abstract patterns.

Why Would Anyone Want .. .?

The technological skeptics always pose a
more or less unanswerable question of ‘“‘why
do such and so?”. Some unnamed ancestor
of western civilization probably received the
same question in response to making the
first wheeled carts, planting crops rather
than gathering them wild, or tending and
managing fires as the inspiration for the
Prometheus myth. It is a repetitive pattern,
uneasiness or fear when confronted with
new ways of life.

Total dedicated memory 9216 bytes

I first ran into this form of question rela-
tive to the whole idea of personal computing
when 1 seriously began exploring the possibi-
lity of building my own computer after the
Iintel 8008 first became available. 1 vividly
remember a conversation with one of my
professional associates at the time, which
contained the question of why applied to
personal computers: “Why would anyone
ever want a personal computer?”’ Without
answering the question, history has now
shown that a lot of people do want such
computers. At that time however, | attemp-
ted to weakly answer (my mind was made
up, remember) with specific applications
contrived on the spot as alleged justifica-
tions. | knew | wanted one, but | wasn't
quite sure why. . .

Today, | would answer with a more gen-
eral question and an equivalently general
response. The more general question is ‘“‘why
would anyone ever want to use an arbitrarily
chosen product of human technology (be it
automobile, airplane, typewriter, computer,

ONE CHARACTER CELL
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Figure 2: A less direct display method which uses considerably less memory to generate a picture is the reprogrammable color
character generator technique. In its most general form, each logical character definition contains a matrix of 4 bit color values
for picture elements within the character. A display is formed by filling the 1024 character refresh table entries with character
values pointing to the programmable character generator matrix. This form of display in the configuration shown requires only
9,216 bytes compared to the 32,768 of figure 1, a saving which is achieved at a price of considerable flexibility.

42




The first complete
low-cost microcomputer
system for home,
business or education!

Radio Shack TRS-80

SOLD ONLY WHERE YOU SEE THIS SIGN:

Radie fhaek

A TANDY COMPANY » FORT WORTH, TEXAS 76102
OVER 6000 LOCATIONS IN NINE COUNTRIES

Price may vary at individual stores and dealers

Includes everything
you need to start
using it immediately!

~ G

The TRS-80 is for people who want to use a computer
now-— without the delay, work and problems of building
one. The system is fully wired, tested and U.L. listed —
ready for you to plug in and use! Program it to handle
your personal finances, small business accounting,
teaching functions, kitchen computations, innumerable
games — and use Radio Shack’s expanding line of
prepared programs on cassettes. The Z80-based system
comes with 4K read/write memory and Radio Shack
Level-I BASIC stored in read-only memory. Memory
expandable to 62K bytes. Includes CPU, memory,
keyboard, display, power supply, cassette data recorder,
300-page manual, 2-game cassette program. Designed
and built in USA by Radio Shack. Only 5§99.95.

Mail to: Radio Shack, Dept. TRS-80
205 N.W. 7th St., Ft. Worth, TX 76101
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|
Send me more data on the TRS-80 microcomputer i
e Description of applications, software and peripherals |
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® Price list ® List of stocking stores and dealers |
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Application Software!

You can
buy software
from anybody -

but ours works
In your system.

We only sell one product,
Quality.

We have been in business for over nine years building a reputation
for providing a quality product at nominal prices — NOT what the
traffic will bear. Our software is:
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Vol. | — $24.95
Bookkeeping
Games
Plctures

Vol. Il — $24.95

Math/Engineefing

Plotting/ Statistics

Basic Statement
Def.

Vol. Il — $39.95
Advanced Business
Billing, Inventory
Investments |
Payroll

Vol. IV — $9.95
General Purpose

Vol. V — $9.95
Experimenter's
Program

BANKAMERICARD

Versatile — as most programs allow for multiple modes of
operation.
Tutorlal — as each program is self prompting and leads you

through the program (most have very detailed instructions
contained right in their source code).

Comprehensive — as an example our PSD program not only
computes Power Spectral Densities but also includes FFT's,
Inverse-transforms, Windowing, Sliding Windows, simul-
taneous FFT's variable data sizes, etc. and as a last word
our software is:

Readable — as all of our programs are reproduced full size
for ease in reading.

Virtually Machine Independent — these programs are written
in a subset of Dartmouth Basic but are not oriented for any
one particular system. Just in case your Basic might not
use one of our functions we have included an appendix in
Volume V which gives conversion algorithms for 19 differ-
ent Basic's; thats right, just look it up and make the sub-
stitution for your particular version. lf you would like to
convert your favorite program in to Fortran or APL or any
other language, the appendix in Volume II will define the
statements and their parameters as used in our programs.

Over 85% of our programs in the first five volumes will execute in

most 8K Basic’s with 16K of free user RAM. If you only have 4K
Basic, because of its’ lack of string functions only about 60% of our
programs in Volumes I thru V would be useable, however they
should execute in only 8K of user RAM,

All of our programs are available on machine readable media. For

those that have specific needs, we can tailor any of our programs for
you or we can write one to fit your specific needs.

SCIENTIFIC RESEARCH

1712-B Farmington Court, Crofton, MD 21114

Phone orders call (800) 638-9194
Information and Maryland residents call (301)721-1148

Add $1.50 per volume handling, all domestic shipments sent U.P.S. except
APO and P.O. Box which go parcel post. Forelgn orders add $8.00/volume
for air shipment and make payable in U.S. doilars only.

AVAILABLE AT MOST COMPUTER STORES
Master Charge and Bank Amerlcard accepted.

Our Software is copyrighted and may not be reproduced or sold.



piano, microwave oven, or television set)?”
| would now reply that individual use of the
products of technology has the psycho-
logical and cmotional justification of per-
sonal satisfaction, derived from being able to
choose from a wider range of activities with
such inventions than without.

The More Specific Whys of Color Displays

The advent of high resolution color dis-
plays for personal use is near, as |'ll demon-
strate later in this essay. | have some rough
idcas as to the practical consequences of
inexpensive color displays in a personal com-
puting context. Any such comments must be
viewed in the same light as my responses to
the personal computing skeptic several years
ago. | am already committed mentally to the
concept of the color display with computing
intelligence behind it as an artistic and ex-
pressive medium for individuals. My attempt
to detail my commitment’s consequences
with specific uses is necessarily a naive first
try at explaining the fascination of the
concept, just as my earlier attempt to ex-
plain the fascination of personal computing
by examples was a weak argument at best.

Versatility and Flexibility

Perhaps a major attraction of the color
display is the generality it provides. There
is a certain fascination with the realization
of the general purpose generic form of any
program or hardware conception.

Carrying this attitude into the realm of
visual displays, | claim that the color display
with relatively high resolution is inherently
desirable because it represents the most
general form of the concept of a two dimen-
sional display. Every other form of a display
is a subset of the general ability to paint
arbitrary colors in arbitrary patterns on a
color display screen. Any given pattern is
a subset of the general set of all possible
patterns one could make with “n’’ color
levels and an ‘i by j’’ pattern of picture
elements.

The consequences of this versatility and
flexibility are the possibility of color em-
phasis and detailed representations in con-
ventional applications plus a whole new set
of possibilities in the area of visual arts.

In an article we printed in December
1976, Margot Critchfield of the University
of Pittsburgh's Project Solo illustrated the

8K
STATIC
RAM...

ASSEMBLED & TESTED / MM8-250ns . ..225.00 / MM8B-450ns. ..209.00

FEATURES: S100 Bus ® Low Power IC’s
Selectable: Wait Cycles, Address, and Memory Protect

Quanlronics Computer Products
from PH[]BLEIYI S[]LUEH SVSTEIY_IS, JINE.

8040 DEERING AVENUE
CANOGA PARK, CA 91304
(213)

888-50789
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static artistic possibilities in several color
renditions using a Cromemco TV-Dazzler
and custom peripherals created by Thomas
Dwyer and Leon Sweer. (The Dazzler
is a first attempt at the personal color organ,
a 64 by 64 element display with a limited
range of eight colors and “off.””) The rendi-
tions which she illustrated are examples
of the static representations of visual art
which are possible merely using the color
display as the equivalent of the traditional
artist’s media of oil or acrylic and canvas.

This use of the color display as a medium
of static visual artwork is a necessary first
step toward exploring the practical conse-
quences of high resolution color display
technology. With use of appropriate inex-
pensive mass storage devices, libraries of high
resolution images can be conceived. (A full
size floppy can hold about 500 K bytes of
information with contemporary ‘‘double
density” recording technology, or a total
of about 16 unencoded pictures with a 256
by 256 grid of 4 bit color picture elements.)
In this mode of operation, the artistic user
paints a picture on the display using a joy-
stick or equivalent cursor control plus
additional finger manipulated controls
to select color, move patterns about with
software, repeat patterns, etc. The key
here is composition of a color image which
is perceived statically. This is the mode of
operation of the Project Solo Cybernetic
Crayon mentioned earlier, and of the
Cromemco Dazzler when it is used with a
joystick.

Effective artistic use of this new form of
visual imagery creation requires development
of interactive software customized to the
creator’s tastes. The display by itself is not
enough to make the facility complete, for
it only becomes useful with the software
equivalents of paint brushes and motion
of the artist's arm. Distribution or copies
of this form of the art can be done photo-
graphically, since the static image is what
counts. In this sense, there is nothing start-
ling or new about use of a color display and
its computer backup for static images.

Art Forms Impossible Without
Computer Controlled Imagery

Once the artist or experimenter (the two
words are actually equivalent) learns to
create a visual art work with computer aid
the next step is to use the mechanism of the
computer to produce effects which would
previously have been difficult or impossible
to achieve. Motion arid change of images
according to rules and techniques chosen by
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the artist are a part of the very act of com-
position in this new medium of dynamic
visual art.

Here, we are talking about a dynamic and
moving art form, the use of programming in
a manner which can be directly perceived
and understood by all viewers simply by
observing it, just as music can be appreciated
by anyone simply by listening. This is the
true excitement of color imagery as an art
form. The only visual antecedents are the
use of film technology and choreography;
but unlike much film and choreographic
imagery, it is not constrained to images
of human forms, since the display is
general purpose and subject to various forms
of abstractions and harmonies previously
impossible with visual imagery. The key to
this new art form is the time dependent
algorithmic transformation of elements
of the picture according to the artist’s
plan and implementation.

The time ordered nature of algorithmic
visual arts which come from this source
make a combination of the display imagery
with music inevitable. !f evolution of visual
form with abstract or specific images is
considered as a criterion, an artistic ante-
cedent of this combination is found in the
first experiments of Walt Disney in the form
of the movie called Fantasia. (For those
unfamiliar with that movie, it was a com-
bination of classical music with cartoon
technology which resulted in a feature
length film.)

A later example of this combination of
visual patterns with musical patterns is
represented in the work of John Whitney
over the past decade or so, using computers
with photographic technology to make
high resolution computer generated films
which are synchronized to music. He gave
an excellent taste of what can be done in
his demonstration films and talks at the
Personal Computing 76 show in 1976, and
at the First West Coast Computer Faire this
year. (He is continuing his work with equip-
ment which has much in common with con-
temporary personal computing technology.)
A major tenet of John Whitney's concept
of dynamic visual arts is the idea of visual
analogs to the harmonies and melodic
evolutions in the musical forms. With the
visual processors we can achieve with today's
technology, it is possible for many more
individuals to begin experimentation with
dynamic progressions of forms of sensation
which include both visual and aural com-
ponents. The coming of the high resolution,
yet not inordinately expensive, color
graphic display opens up the wider use of
this art form.




The simplest examples of the algorithmic
visual arts have been seen at the various exhi-
bitions. Nearly every computer store which
carries the Cromemco TV Dazzler uses the
color version of the game of Life as a cus-
tomer attraction, one mode of algorithmic
visual art. A similar display sometimes seen
is the colorful forms of a kaleidoscope repre-
sented in that product’s 64 by 64 color
matrix on a TV screen. Another example of
a simple, algorithmic art form is the Color
Eater program which Apple Computer uses
to illustrate the capabilities of its computer
and its integral 40 by 40 patch color display
generator. But better (ie: high resolution)
color technology is sure to follow in the
near future.

But Art Is Not All. ..

The programmable versatility of the color
display concept is applicable to more than
just artistic purposes. From the artistic point
of view, the display’s content, whether static
or dynamically changing, is the object of the
exercise. But using the display as a part of
the information processing system which is
the personal computer is attractive because
colors can convey additional information.

Bordering on the concept of dynamic art
is the concept of the color display oriented
video game. Space War works just fine on a
black and white display, for the realism of
the simulation only demands points in a two
dimensional projection of three space. But
consider the possibility of cartoon style
animation applied to simulation games. If
the game involves a park like setting in
which the simulation players move, use the
color display to represent that setting, with
programs appended for generation of
players’ movement in the setting. If the
game involves simulating a plane landing,
or an automobile race, use programs to
generate the moving effects on the screen,
and variations of the background informa-
tion. Such suggestions involve significant
software development and processor band-
width when the degree of realism becomes
high; but, given the color display and a
given processor’'s capabilities, there can be
considerable improvement in the types of
displays used with games.

Why put up with a simple numeric time
readout for your digital clock software?
With a color display for the output device,
a very realistic analog clock face could be
displayed with moving hands and styling
to the user’s tastes. The 256 by 256 by 4
bit resolution capability suggested as a near
term technological goal should be more
than adequate for this task.
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M6800

HARDWARE/SOFTWARE

® REAL TIME OPERATING SYSTEM

RT/68¢ is mask-programmed on a 6830 ROM that replaces the
Mikbug* ROM in your SWTPC 6800, Motorola D1 or D2 Evalua-
tion Kit, etc. It is a powerful real time, multiprogramming
operating system with many versatile systém functions. RT/68
can support up to 16 concurrent prgﬁrams at 8 priority levels.

MICROWARE has improved the Mikbug* functions, added
four more (Dump, Exec, Sys, Bkpt) and made tape load and
punch program-usable. RT/68¢ is software and hardware com-

atible with Mikbug* and supports ACIA or PIA type interfaces.
?he com’?rehensive manual includes a complete source Iistin&.'

® ANALOG INTERFACE SUBSYSTEM

Consists of a PIA connected to a high speed, high accuracy 8
bit digital-to-analog converter. Also included is a buffer and
precision comparator to implement an analog-to-digital con-
verter using one of several software techniques listed in the
manual. Applications include sensor input/output, audio
synthesis, vector ﬁraphic displays, etc. Circuit board is plug-
compatible with the SWTPC 6800 1/0 buss.
AST-K (COMPLETE KIT) s ovvvuneccnceencnasncsnsoseess 87.50
AS1 (ASSEMBLED and TESTED) ......ecuvuenenencnenes 115.00

e SERIAL 1/0 INTERFACE

An RS-232 t¥ge serial interface card with full modem control
capabilities (RTS, CTS, DCD). May also be used for interface with
audio cassette systems. Plug compatible with SWTPC 6800
1/0 buss.
SC1-K (COMPLETE KIT) .0 vvvvennnenanss sevesessensss 30.00
SC1 (ASSEMBLED and TESTED) .......ccco0000nnennese 40.00

THE MICROWARE CORPORATION
PO. BOX 954 Des Moines,lowa 50304

Write or use reader service card for free brochure.
Phone Orders (515) 279-9856 U.S. Orders Postpaid.
BankAmericard and Mastercharge give all info on card.
Mikbug* is a trademark of Motorola, Inc.

PRAMMER

by XYBEK

An extraordinary 2k memory board
for your Altair-bussed computer

On-board 1702A PROM programmer

256 bytes of RAM plus space for 1792 bytes of read-
only memory (seven 1702A EPROMs)

Supplied with one 1702A, pre-programmed with
stand-alone programming software — no sense
switches are used

Supplied with programming power supply

PRAMMER’s own on-board clock makes it compatible
with almost any Altair-bussed system

All read and write sequences are generated via an
board micro-programmed state machine, thus
eliminating all one-shots

Complete 1702A programming in 18 seconds

Includes complete listings for PRAMSYS, an eleven
function development system,

Immediate (off-the-shelf) delivery
California residents please add sales tax
COD, Master Charge, BankAmericard and Visa accepted.

XYBEK ¢ P.O.Box 4925 e Stanford, CA 94305

Telephone: (408) 296-8188
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Then consider the use of color in
highlighting data. For example, one purpose
for which 1'd like to use a high resolution
color display in the future is highlighting
the various melodic themes and chord
structures in digital representations of music
on the display. Here the color information
is used to enhance the different segments
of a complicated structure, a principle
which has been applied at many points
in industry and which is certainly just as
useful for personal data displays.

Design Speculations . . . Color Displays

While it is unlikely that any personally
affordable color display will soon match the
facilities of the Comtal 8000-S which got me
started on this subject, improved resolution
color displays are a very real possibility for
personal computing within the near future.
By improved resolution in a personal com-
puting context, | mean displays within the
bandwidth range of a standard color televi-
sion set adapted for direct video input.
Taking into account memory prices, and the
capabilities of the color television device,
this means basically some form of raster
scan color generator with a 256 by 256
picture element resolution and four bits
of color level information per picture
element. | see two methods in which
this hardware can be implemented, with
varying capabilities. The simplest brute
force technique is to have the image
generation equipment incorporate memory
directly to refresh the display. For the 256
by 256 by 4 bit display this brute force
technique requires 32,768 (32 K) bytes of
memory. (At a 40 by 40 matrix resolution,
the Apple 1l computer’s video generator's
color mode uses this brute force technique
with a smaller amount of memory.) Figure 1
shows conceptually how each byte defines
two picture elements’ state of color through
hardware which accesses the 32 K byte
memory region to generate the display.
When the price of a typical 32 K byte
memory board is standing at about the $800
range assembled and tested for at least one
product currently advertised (using 16 K
dynamic chips), dedicating such a memory
to a color display peripheral for perhaps
$1600-2000 end user price is not unreason-
able.

The second method of design | see
coming is inspired by the video generator
methods used in many video arcade games,
and in particular the video generator of the
Noval 760 computer, with which | became
acquainted on a visit to Gremlin Industries
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in late 1976. This is the method of a repro-
grammable character generator, which
results in considerable compression of the
amount of memory required to completely
cover the entire plane of a display. (The
inherent disadvantage, a trade off of func-
tion for less memory than the brute force
technique, is that the picture must be repre-
sented as a closely packed array of sub-
elements defined by the different character
definitions, meaning that it is possible to
run out of character definition space if
complex patterns are involved.) Using this
second method of indirect refreshing
through a progammable character generator
extended to include color information, a
configuration which might be suitable for
color is illustrated in figure 2. The particular
design of figure 2 (which is not the only
configuration possible by any means) uses
256 character definitions of 32 bytes per
character, where each character has an 8 by
8 array of 64 picture elements of four bits
per element. The hardware of such an
indirect refreshing method scans the 1024
byte (32 by 32) array of characters in the
refresh memory, then looks up the
corresponding character definition in the
user programmable color character gener-
ator. This form of the color raster display
still gives resolution to a 256 by 256 grid,
but requires only 9216 bytes compared to
the 32,768 bytes of the brute force techni-
que. As a result, one might expect to find
this form appearing in less expensive color
oriented peripheral products for personal
computers.

With memory prices dropping consis-
tently, | expect both general forms of color
peripheral units to be appearing in the near
future. The details will differ from these
conceptual sketches, but the idea of the
color display is here. There is no techno-
logical reason why such a display cannot
be built and marketed to the readers of this
magazine within the next one or two years.®

Attention Authors:

As a “how to" for rea-
der construction, high
resolution color displays
and software drivers for
them are certainly high
priority items for future
articles to be published in
BYTE.
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Commodore’s New PET Computer

Photo 1: Commodore’s new PET computer at the NCC show in Dallas.

One of the most interesting new products
at the NCC show in Dallas was Commodore’s
new PET computer. Beneath its futuristic
cover, the unit features 14 K bytes of read
only memory containing an 8 K BASIC
package, 4 K operating system, 1 K machine
language monitor and 1 K diagnostic
routine.

The display features 64 graphics char-
acters as well as the standard 64 character
upper case ASCII set. This gives the effect
of high resolution when displayed on the
built-in 9 inch (22.86 c¢m) video monitor.
The keyboard is encoded so that by shifting
to upper case, the user has access to the 64
graphics characters.

The 8 K extended BASIC package was
designed by Microsoft, the people who have
created a number of interpreters for per-
sonal computers. It features strings, integers,
multiple-dimensioned arrays, 10 digit preci-
sion floating point capability, and ‘“peek”
and “‘poke” commands.

The price of the PET is $595 complete
with 4 K bytes of programmable memory.
The $795 version features 8 K bytes of pro-
grammable memory. All 10 connections
(excluding the built-in tape drive, keyboard
and video display) are made via an IEEE-
488 bus.

The PET is an excellent example of the
true appliance computer: a neat, self-con-
tained graphics oriented package designed
for the mass market as well as for the serious
experimenter.®

Photo 2: A closeup of the PET’s unusual touch-sensitive keyboard with 73
keys and 64 shifted graphics symbols in addition to ordinary upper case
ASCII characters.
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Photo 3: A side view of
the PET highlighting its
modernistic lines.



Verbatim

You want to record your message verbatim—word for WhOle
_message
is quality.

word —whether it's bits, bytes or “Dear Folks” trans-
lated into word processor language.

Qur objective in manufacturing recording media for
the electronics industry —digital tape cassettes, floppy
disks, mag cards, computer cartridges—is to give you the finest,
the best, the most dependabile, the most cost-effective.

That means rugged. long-lived, abrasion-resistant recording media
with superior magnetic qualities. If we made tires, they'd be steel-
belted radials.

We delivered our first digital grade certified tape cassettes back in
the beginning. 1969. We made the first commercial 3740-com-
patible floppy disks that didn't bear IBM’s name. And the first
Flippy® reversible flexible disks with anyone’s name on them. The
first mini data cassette is ours. And we've got the newest minia-

ture tlexible disk, the MD 525.

Circle 372 on inquiry card.

Now, Verbatim media. It's a new formulation of ferric
oxides, an advanced macromolecular binder system
to adhere it to the tough polyester film, and a proc-
ess control system that demands over 200 separate

quality checks before the material is cut, packaged.
and certified to be 100% error-free.

The final quality check? “Make it pretty!” Qur production people
tell us that magnetic recording media is one of the rare instances in
manufacturing where aesthetic appearance translates directly into
final product quality. It has to look beautiful to work beautifully.
We have the formulas, the machines, the technology to make high
quality recording media. But it takes the best people in the indus-
try to deliver Verbatim disks, cards, cartridges and cassettes.
‘ou’ll find them at your favorite retail computer store.

Information Terminals Corp. e
Sunnyvale, California
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The end of
Kit-Kits.

The end of bad solder joints, heat damaged
components and sick IC’s. Introducing the
Semikit. item1, a16KRA Memory Board, *369.

Let’s face it. Loading and
soldering PC Boards is not much
fun for the kit builder. Even
more important, it’s the place
where most of the trouble gets
introduced. The real fun and
education comes in running and
testing boards.

Now the Semikit with
fully tested IC’s.

At the price of a kit, Processor
Technology Corporation intro-
duces the Semikit. Its a fully
stuffed, assembled and wave
soldered PC Board loaded with
IC’ that have gone through Q.C.
and final checkout (a first in
the industry).

We leave you the fun of
testing with our fully documented
set of instructions. We do the
production tasks of loading, wave
soldering and inspecting the
boards. You do the more interest-
ing and time consuming chore
of testing and burning-in
the boards.

The result is one sweet deal

for both of us. You get a board
where the primary causes of
damage (poor solder joints, excess
solder and bad IC’) are virtually
eliminated. You get a board of
highest professional quality.

And we get the business!

The 16KRA Memory

Board's at your dealer now.

Your Processor Technology
dealer has the first Semikit, a
16KRA Memory Board, in stock
and ready to go right now. You
can take it home tonight for
$369 as a Semikit or for $399
fully assembled, tested and
burned-in.

You'll have a 16,384 byte
memory with a better price per-
formance ratio than anything
on the market today.Now you can
afford to add quality, high
density memory to your system
for remarkably little. And you
can add enough to solve complex
computing problems right in
the main frame.

The memory features invisible

refresh. There’s no waiting while
the CPU is running. Worst case
access time is 400 nsec. Each
4,096 word block is independently
addressable for maximum sys-
tem flexibility. Power is typically
5 watts, the same as most single
4K memory modules. Back-up
power connection is built-in.

Other Semi's are coming
your way.

The 16KRA Memory is
Processors first step in adding
more fun, capability and reli-
ability to your computer system
at lower cost. Other modules are
on the way to your dealer now.
Come on down today.

Or you may contact us
directly. Please address Processor
Technology Corporation, Box B,
7100 Johnson Industrial Drive,
Pleasanton, California 94566.
Phone (415) 829-2600.

ProcessorTechnoloay
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Photo 1: The main exhibit hall at the NCC.

Photo 2: The Personal Computing section of the NCC.

The NCC:

By Chris Morgan, Editor

Over 36,000 people filled the Dallas
Convention Center on June 13 to 16 to
attend the biggest National Computer Con-
ference ever. Virtually every manufacturer
in the computing field was there either to
exhibit or to take notes. But what made
this year’s NCC different from past shows
was the NCC sponsored Personal Computing
Fair and Exposition held concurrently in the
Convention Center.




A Dallas Delight

Photographs by Charles Floto

Manufacturers of personal computers and
related products turned out in force to dis-
play their wares before large crowds. Hope-
ful hobbyists and experimenters exhibited
their home computer projects at the
Personal Computing Fair (devoted entirely
to noncommercial individual and group
owned projects), and vied to win prizes.

Both sections of the show featured exten-
sive seminars and panel discussions about
present and future uses of computers; per-
sonal computing club representatives met to
discuss the possibility of forming a National
Club Congress.

It was gratifying to see long term NCC
veterans mingling with hackers from all
over the country in a congenial atmosphere
filled with microcomputers that played
games and dazzled the eye with elegant color
graphics. One group learned from the other,
and ideas were exchanged at extremely
high rates.

Seeing everything at the show was quite a
challenge: some 300 manufacturers were
spread out over five football field’s worth
of exhibits upstairs. And the main floor
exhibits were big: Data General, for
example, brought an entire working plane-
tarium controlled by a Nova minicomputer
and capable of holding 50 people inside.
Many of the “booths” were two stories

Photo 5: Deborah Ashman demonstrating her robot [oey, who
moved back and forth to the tune, "If | Only Had a Brain.”’

Photo 4: Commodore’s new PET computer,
a popular item at the show. The unit fea-
tures 14 K bytes of read only memory in-
cluding an operating system, diagnostic rou-
tines and an 8 K BASIC interpreter by
Microsoft. It sells for $595 including 4 K
bytes of programmable memory. A lengthy
waiting list is predicted for the unit.

Photo 6: Wes Stewart working at the cabinet desk he built for his SwTPC
6800 computer system. The program running is a golf simulation.
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Photo 7: Allen [saacson
demonstrates one of the
exhibits at the Personal
Computing Fair: a video
game converted into a
color graphics terminal
that uses a Teletype in-
stead of a joystick. The
hardware was designed by
Robert and  Richard
Benjamin, father and son,
respectively.

high; others took up areas of 30 by 60 feet
or more.

There was much to see in the Personal
Computing section downstairs, too: Commo-
dore’s new PET microcomputer, a variety
of the latest video games programs (inclu-
ding a tank game for micros), new music
programs, talking computers, software pack-
ages for FORTRAN, business programs,
floppy disks, and so on.

Summarizing the entire show is almost
impossible: we found it inspiring (and some-
times frustrating!) to look at some of the
state of the art devices, such as high resolu-
tion video displays, on view in the main
exhibit hall.

From the looks of this convention, the
computer industry is in good shape, and we
look forward to an even bigger and better
show next year.m
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Photo 8: Personal Com-
puter Fair first prize win-
ner Tom Aschenbrenner
shown with the system
he amassed over a five
yvear period from surplus
computer parts. A Texas
Instruments 980A controls
a system which stores and
transmits messages for the
benefit of Dallas area

hams.
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UP AND RUNNING

TDL EQUIPMENT USED BY NEW JERSEY PUBLIC TELEVISION
TO PROCESS NEW JERSEY GUBERNATORIAL PRIMARY ELECTION RETURNS

John Montagna, computer engineer {above left),
lead this successful network team in generating
election results speedily, efficiently and reliably
using predominantly TDL hardware and soft-
ware. Montagna created three programs to get
the job done. The text for a SWAPPER pro-
gram was written and assembled using the TDL
TEXT EDITOR and Z80 RELOCATING MACRO
ASSEMBLER. The SWAPPER text and all
debugging was run through TDL's ZAPPLE
MONITOR. The relocatable object code was
punched onto paper tape. A MAIN USERS
program updated votes and controlled air dis-
play. An ALTERNATE USERS program got
hard copy out and votes in. The latter two
programs were written in BASIC. Montagna
modified the ZAPPLE BASIC to permit time-
sharing between the two USERS programs.

TDL’s XITAN SYSTEMS have the capacity to do
similar tasks for you. Write to us for XITAN
information and the name of your nearest TDL
dealer.

Four screens were incorporated, two terminals
entered votes as they came in and were used
to call back votes to check accuracy. Mon-
tagna called on the power and flexibility
offered by TDL's ZPU board and three Z-16
Memory boards.

Montagna’s setup worked constantly for over
four hours updating and displaying state-wide
and county-wide results without flaw.

“l chose TDL because they have all the soft-
ware to support their hardware, and it’s good;
it has the flexibility to do the job.”

John Montagna

We salute John Montagna and NEW JERSEY
PUBLIC BROADCASTING for spearheading
the micro-computer revolution.

TECHNICAL
, 'DESIGN
: LABS

RESEARCH PARK BLDG.H 1101 STATE ROAD
PRINCETON, NEW JERSEY 08540 (609) 921-0321
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Figure 1:

More on Inexpensive Plotters

I was intrigued by the proposal to make
“the world’s least expensive plotter” at the
end of Robert D Grappel’s interesting article
(“Give Your Micro Some Muscles,” March
1977 BYTE, page 35). Eliminating the con-
ventional XY carriage mechanism and using
model aircraft servos looks like a good start.

May | put forward a somewhat different
mechanical arrangement which avoids the
two problems you describe in connection
with your design, viz the weight of servo 2
sitting on the end of servo 1 arm, and the
complexity of the trigonometrical equations
requiring solution?

In figure 1 may be seen my alternative
set-up in which the two servos are both
fixed to ground and arranged concentrically.
The inputs 6 and ®, rotations about the
common pivot O, control the XY position
of the pen. The moving links comprise a
4 bar linkage which has been dimensioned to
approximately satisfy the following con-
ditions:

® When OA is fixed the point P traces
a straight line locus.

Y
N e

10 X

@

” SERVOS

I a2
o
A
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® When produced this line passes
through point O.

® The velocity ratio between the
angular displacement of the link
OC and the rectilinear displacement
of the point P is constant.

The upshot of all this is that we now, in
place of an XY plotter, have an Ré plotter!
The radial distance of P from the origin O
is proportional to the angle between the
links OA and OC (8 + ®). The polar angle is
simply proportional to the angular displace-
ment 8 of link OA. It is now a straight-
forward matter to express X and Y in terms
of 6 and .

The professional may quibble about geo-
metric distortion, but the homebrew man
will discover an acceptable working range. |
now confess that | have not actually built
such a plotter myself. | am hoping someone
else will be good enough to pursue the idea
for me!

By the way | do enjoy your publication;
it is most readable.m

The suggestion you make is very attrac-
tive, especially when you consider the nice-
ness of having the servos on concentric
shafts. It is not clear, however, what the
optimal geometry is for such a plotter. In
figures 2a, 2b and 2c we did a paper and
pencil exercise to look at a particular geo-
metry chosen by trial and error among
about three different extremes. In this
geometry, we used a symmetrical quad-
rilateral for which dimensions of X and 2X
were used, with the extension arm to the
drawing point P located at a distance X
from point B. (Subscript notation on the
points is used to identify cases.)

In figure 2a, we've drawn this geometry
in a case which looks very promising.
For three different values of the angular
parameter corresponding to ® in figure 1,
the construction produces an apparently
straight line with 0 held fixed at some
value. However, in cases of figure 2b and
2c, with 8 changed in either direction from
its value in figure 2a, there is an apparent



Figure 2a:

Figure 2c:

deviation & from a straight line path for
point P thru several states of angle &. Still,
the construction looks quite promising
if the problem can be set up analytically
and parameters optimized for the smallest
deviations as the angles are changed.

Another point worth mentioning: the
useful range of the angles in this type
of construction is very small. In going
from the example of figure 2b to figure 2c,
the change in angle 0 is approximately 45
degrees. This small angular change would
require gearing to spread the useful control
range of a model aircraft servo (180 degrees)
over a smaller angular displacement. Note
also that in our choice of parameters for this
example, the locus of points P does not
intersect the origin when extended as a
straight line. If the constraint that distance
PC equal distance OC is observed, this will
guarantee that P intersects the origin.
However, this criterion only guarantees that
the locus of all points reachable by the
moving point P will pass through the origin,
and experiments with a compass and
straightedge will verify that this locus is not
necessarily a straight line through the origin,
but is an arc of acurve. . .CH
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Fuehs Boards DO Something

E RS CL2400
Real Time Clock
‘!

[ ]
] | $98—Kit $135—Assembled

language software examples included.

PC3200

= Power Control System
) PC3232 §299—Kit  $360—Assm.

, PC3216 $189—Kit  $240—Assm.
{p-./ @

standard in this growing product line.

P.0. Box 516
systems, inc. La Canada, CA 91011
(formerly comptek) (213) 790-7957

if your system needs to know what time it is, our CL2400 is
the board for you. The present time in hours, minutes, and
seconds is always available for input, and is continuously
updated by the highly accurate 60 Hz power line frequency.
Need periodic interrupts? The CL2400 can do that, too. at any
of 6 rates. Reference manual with BASIC and assembly

PC3202 $39.50—Kit $52—Assm.

If your system needs on/off controj of lights, motors,
appliances, etc., our PC3200 System components are for
you. Control boards allow one /0 port to control 32 (PC3232)
or 16 (PC3216) external Power Contrel Units, such as the
PC3202 which controls 120 VAC loads to 400 Watts. Optically
isolated, low voltage, current-limited control lines are
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Othello, a New Ancient Game

Othello is a 2 person board game based
on the 100 year old game of Reversi. It
resembles GO, but is much faster paced
and easier to learn. If you are not already
an Othello buff, this program will both
teach you the game and provide an enter-
taining addition to your games library.

The game is normally played on an 8
by 8 checkerboard with pieces that are
black on one side and white on the other.
The game begins with four pieces making a
checkerboard pattern in the center of the
board as shown in figure 1. When it is your
turn, you try to convert a run of your op-
ponent’s pieces, vertical, horizontal or
diagonal, to your color. You can do this if
you place your piece so that each end of the
run is bounded by pieces of your color. Part
of the action comes from the fact that you
must either make such a conversion or
forfeit your turn. The game is over after
60 moves or when both players must forfeit
their moves. '

(b)

® o 0 0 0 0 0 o ()
s 6 o 0o 0 0o ¢ o X4
RN RDWN =

OMHXX XXX D
OXHKHHUHKNHKXW
OXOXXXHXXO
CO0OOXNXOXUD
OHOMXOMMXXM
OX K XK XD
OXAXARXNAX XM X O
HAHXOOOOOOX

Figure 1: These two example boards show the Othello game board at the
beginning and end of a typical game. The game is always initialized to the
configuration in figure 1a. Figure 1b shows the board at the end of a typical
game. This game was played to completion with 60 moves. The computer
was soundly beaten having only 20 pieces to the human player’s 44.
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Richard O Duda
590 Vine St
Menlo Park CA 94025

The program has two strategies it can
deploy against you, one elementary and the
other simple. If losing to a computer would
be too great a blow to your self-esteem,
request the elementary strategy. After your
confidence is fairly secure, you can risk a
no holds barred encounter. Eventually you
will tire of your prowess, and will want to
modify the program to improve its play.
Hopefully, the comments in the program
will make its operation transparent and will
invite modifications.

A few words about modifications that
may be required to play at all. A random
tie breaking strategy is used to provide
variety, but it is not essential. If your BASIC
does not provide random numbers, you can
delete lines 1310 and 1320 with no
significant change in performance.

At the outset the program asks if you
want it to pause before making its move.
This pause is most helpful with a display
terminal, since it keeps the output from
flashing by too quickly. The output of the
board is done by the last subroutine in the
program. It requires the ability to display
at least 11 lines of 19 characters, and you
will probably want to modify the program
if your TVT cannot handle the 26 lines of
32 characters needed to see two boards and
some accompanying output simultaneously.

Of course, if you use a relatively slow
hard copy printer with this program, it will
take a long time to type out all the boards.
The obvious solution is to suppress this
printout except on request, and use an
actual board to record the positions of
pieces for your own use.

Good luck, and remember: Othello
was so named because it is a game of drama-
tic reversals.



Listing 1: A BASIC listing for Othello.

0co010
0c020

00020
opolo
00050
00060
00070
00080
00090
00100
00110
00120
00120
00140
00150
00160
00170
00180
00190
00200
00210
00220
00220
00240
00250
00260
00270
00280
00290
00300
00210
00220
00320
00240
002<0
00360
00270
00280
00390
00400
00410
00420
00430
00440
00450
00460
oou470
oou8o
oougoe
00500

00510
00520

00530
00540
00550
00560
00570
00580
00590
00600
00€10
00620
00620
00640
00650
00660
00670
00680
00690
00700
00710
00720
00730
00740
00750
00760
00770
00780
00790
00800
00810
00820
00830
00840
00850
00860
00870
40880
00eeo
00900
00910
00920
00930

REM OTHELLO AUTHOR: RICHARD O, DUDA
REM PLAYS THE GAME "OTHELLO"™ WITH TWO STRATEGIES:
REM 1. TAKE THE MAXIMUM NUMPER OF PIECES

REM 2. ADD A BONUS FOR OUTSIDE POSITION

REM BOARD IS THE ARRAY A, EOUNDED BY 0'S (BLANKS)
REM A = 0 FOR EMPTY SQUARE

REM # = B FOR BLACK SQUARE -- X (INTERNALLY -1)
REM A = W FOR WHITE SQUARE -- 0 (INTERNALLY +1)
REM I AND J ALWAYS USED FOR ROW/COLUMN INDICES

REM I4 AND J4 STORE INCREMENTS TO THE 8 NEIGHBORS
REM Ct AND D$ STORE CHARACTERS A-H,X,.,0 FOR OUTPUT
DIM A(9,9),14(8),J4(8),Cc¢(8),D%(2)

REM INITIAL GREETING

PRINT "GREETINGS FROM OTHELLO"

PRINT "DO YOU WANT INSTRUCTIONS (Y OR N) *;

INPUT X§$

IF X$ = "N" THEN 3290

IF X$ <> "Y" THEN 160

PRINT

PRINT "OTHELLO 1S PLAYED ON AN B8 X 8 CHECKER BOARD,"
PRINT "ROWS NUMBRERED 1 TO 8 AND COLUMNS A TO H."

PRINT "THE INITIpAL CONFIGURATION IS ALL BLANK, EXCEPT"
PRINT "FOR THE CENTER FOUR SQUARES, WHICH FORM THE"
PRINT "PATTERN"

PRINT * 0 x©

PRINT * X o"

PRINT

PRINT "TRY TO PLACE YOUR PIECE SO THAT IT 'OUTFLANKS'"
PRINT "MINE, CREATING A HORIZONTAL, VERTICAL, OR"
PRINT "DIAGONAL RUN OF MY PIECES BOUNDED AT EACH END"
PRINT "BY AT LEAST ONE OF YOURS. THIS WILL 'FLIP' MY”
PRINT "PIECES, TURNING THEM INTO YOURS."

PRINT "NOTE: YOU MUST CAPTURE AT LEAST ONE OF MY"
PRINT “PIECES IN THIS WAY IF IT IS AT ALL POSSIBLE."
PRINT "IF IT IS NOT POSSIBLE, YOU FORFEIT YOUR TURN BY"
PRINT "ENTERING 0,0 FOR YOUR (ROW,COL) MOVE."

PRINT

REM INITIALIZE

PRINT "SHOULD I WAIT BEFORE MAKING MY MOVES (Y OR N) "*;
F2 = 0

INPUT X¢

IF x¢ = "N* THEN 460

IF X¢ <> "Y" THEN 410

F2 = 1

PRINT "OK, TYPING ANY CHARACTER WILL LET ME GO."

PRINT "SHOULD I PLAY MY BEST STRATEGY (Y OR N) ";
g2 =0
INPUT X$
IF X¢ =
IF X¢ ©
s2 = 2

B -1

W +1
pt(e + 1)
D$(0 + 1)
DE(W + 1)
FOR K = 1
READ I4(K)

NEXT K

DATA 0,-1,-1,-1,0,1,1,1
FOR K = 1 TO 8

READ Ju(K)

NEXT K

DATA 1,1,0,-1,-1,-1,0,1
FOR K = 1 TO 8

READ C$(K)

NEXT K

DAT? A4,B,C,D,E,F,G,H
REM SET UP A NEW GAME
FOR I = 0 TO 9

FOR J = 0 TC 9

A{1,J) = 0

NEXT J
NEXT 1
A(L,U)
A(5,5)
A(h,5)
A(5,4)
c1
H1
N1
Z =0
REM
PRINT
C =W
H =08
INPUT X$
IF X$ =
IF x¢ <©
cC =B

H =W
PRINT
INPUT

"N" THEN 520
"Y" THEN 480

7 nyw
L
non

o8

[ BCUNC I

LN 4

(LTI
SN

HUMAN'S CHOICES
"DO YOU WANT TO HAVE X OR 0 ";

THEN 920
THEN 870

wyw
now

"DO YOU WANT TO GO FIRST (Y OR N) ";
X$
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SOLD OUT!

e s el

That's right, if everybody who read this ad for
our BASIC SOFTWARE VOLUME 1 album
would order one, we'd be sold out! Includes
lots ‘n’ lots of your favorite Basic programs
such as LUNAR LANDER and BLASTOFF!,
plus new ones like MAILING LIST, FOURIER
FIT and AMPLE ANNIE. Plays through your
Tarbell, Kansas City or Altair cassette inter-
tace (we coded all three ways). Or make
cassette copies. Only 6 bucks. Don't be a
dummy, order today! Satisfaction guaran-
teed or money back.

$6 ' SOFTWARE RECORDS

PO BOX 8401-B
(CALIFORNIA RESIDENTS: PLEASE ADD 6% SALES TAX)

UNIVERSAL CITY, CA 91508

00940 IF X$ = "N" THEN 1020

00950 IF Xx¢ <> "Y" THEN 930

00960 REM PRINT INITIAL BOARD

00970 GOSUB 3100

00980 GO TO 1690

00990 REM COMPUTER'S MOVE

01000 IF F2 = 0 THEN 1020

01010 INPUT X$

01020 B1 = -1

01030 I3 = J3 = O

01040 T1 = C

01050 T2 = H

01060 REM SCAN FOR BLANK SQUARE

01070 FOR I = 1 TO 8

01080 FOR J = 1 TO 8

01090 IF A(I,J) <> 0 THEN 1380

01100 REM FOUND A BLANK SQUARE

01110 REM DOES IT HAVE AN OPPONENT AS A NEIGHBOR?
01120 GOSUB 2620

01130 IF F1 = 0 THEN 1380

01140 REM FOUND AN OPPONENT AS A NEIGHBOR
01150 REM HOW MANY OF HIS PIECES CAN WE FLIP?
01160 REM (DON'T DO IT NOW)

01170 U = -1

01180 GOSUR 2820

01190 REM EXTRA POINTS FOR BOUNDARY POSITION
01200 IF S1 = 0 THEN 1380

01210 IF (I - 1) * (I - 8) <> 0 THEN 1230

01220 S1 = S1 + 82

01230 IF (J - 1) * (J - 8) <> 0 THEN 1260

01240 S1 = S1 + S2

01250 REM IS THIS BETTER THAN THE BEST FOUND SO FAR?
01260 IF S1 < B1 THEN 1380

01270 IF S1 > B1 THEN 1340

01280 REM A TIE; RANDOM DECISION

01290 REM THE NEXT TWO EXECUTABLE STATEMENTS CAN BE DELETED
01300 REM FOR A VERSION OF BASIC+WITHOUT RANDOM NUMBERS
01210 R = RND(1)

01320 IF R > 0.5 THEN 1380

01330 REM YES

01340 B1 = S1

01350 I3 = 1I

01360 J3 = J



Listing 1, continued:

01270 REM END OF SCAN LOOP
01280 NEXT J

01390 NEXT I

01400 REM COULD WE DO ANYTHING?
01410 1F BY > O THEN 01480

01420 REM NG

01430 PRINT "1 HAVE TO FORFEIT MY MOVE"
Ovuho IF Z = 1 THEN 2190

01480 Z = 1

01460 GO TO 1690

01470 REM MAKE THE MOVE

01480 2 = 0

01490 PRINT "1 WILL MOVE TO ";
01500 PRINT 12;

01510 PRINT ", *;
01520 PRINT c$(J3)

01530 1
01540 J
01550 U
01560 GOSUB 2820

01570 C1 = C1 + S1 + 1

01580 H1 = H1 - S1

01590 N1 = N1 + 1

01600 PRINT “THAT GIVES ME “;

01610 PRINT S1;

01620 PRINT " OF YOUR PIECES"

01630 REM PRINT OUT BOARD

01640 GOSUB 2100

01650 REM TEST FOR END OF GAME

01660 IF H1 = 0 THEN 2190

01670 IF N1 = 64 THEN 2190

01680 REM HUMAN'S MOVE

01690 TV = H

01700 T2 = C

01710 PRINT "YOUR MOVE -- (ROW, COL) ";

01720 INPUT I, X¢

01730 IF I < O THEN 1720

01740 IF I > 8 THEN 1720

01750 IF I <> O THEN 1820

01760 PRINT "ARE YOU FORFEITING YOUR TURN (Y OR N) *
01770 INPUT X§

01780 IF X$ <> "Y» THEN 1710

01700 IF Z = 1 THEN 2190

1800 Z = 1

01810 GO TO 1000

01820 FOR J = 1 TC 8

01830 IF C$(J) = X§ THEN 1870

01840 NEXT J

01850 GO TO 1720

01860 REM CHECK IF BLANK

01870 IF A(I,J) = O THEN 1910

01880 PRINT "SORRY, THAT SQUARE IS OCCUPIED; TRY AGAIN"
01890 GO TO 1720

01900 REM CHECK FOR LEGAL NEIGHBOR

01910 GOSUB 2620

01920 1F F1 = 1 THEN 1970

01930 PRINT "SORRY, YOU ARE NOT NEXT TO ONE OF MY PIECES;"
01940 PRINT "TRY AGAIN™

01950 GO TO 1720

N1960 REM CHECK IF LEGAL RUN

01970 U = -1

01980 GOSUB 2820

01990 IF S > 0O THEN 2030

02000 PRINT "SORRY, THAT DOESN'T FLANK A ROW; TRY AGAIN"
02010 GO TO 1720

02020 REM EVERYTHING LEGAL; MAKE HUMAN'S MOVE

02070 7 = 0

02040 PRINT "THAT GIVES YOU ";

02050 PRINT S1;

02060 PRINT " OF MY PIECES"

02070 U = 1

wta

I
J
1

02080 GOSUB 2820

02090 HY = HY1 + S1 + 1,
02100 C1 = C1 - S1
02110 N1 = N1 + 1

02120 REM PRINT OUT BOARD

02130 GOSUB 3100

02140 REM TEST FOR END OF GAME
02150 IF €1 = 0 THEN 2190

02160 TF N1 = 64 THEN 2190

02170 GO TO 1000

02180 REM END OF GAME WRAPUP
02160 PRINT

02200 PRINT "YOU HAVE ";

02210 PRINT H1;

02220 PRINT " PIECES AND I HAVE ";
02230 PRINT C1;

02240 PRINT " PIECES -- ";

02250 1F HY = C1 THEN 2290

02260 IF HY > C1 THEN 2310

02270 PRINT "SORRY, I WON THAT ONE.
02280 GO TO 2320

€2290 PRINT "A TIE !!»
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GO TO 2500

PRINT "YOU wWON "

C1 = C1 - HI

IF C1 > 0 THEN 2350
c1 = -C1

C1 = (64 * C1) / N1
PRINT "THAT WAS A ";
IF C1 < 11 THEN 2490
TF C1 < 25 THEN 2470
IF C1 < 39 THEN 2450
IF €1 < 53 THEN 2430
PRINT "PERFECT GAME."
GO TO 2500

PRINT "WALKAWAY."

GO TO 2500

PRINT "FIGHT."

GO TO 2500

PRINT "HOT GAME t*"
GO TO 2500

PRINT “SQUEAKER 11"
PRINT

RINT “20 YOU WANT TO PLAY ANOTHER GAME (Y OR N) ";
NPUT X

IF X$¢ = "Y" THEN 700

IF X$ <> "N"™ THEN 2520

PRINT "THANKS FOR PLAYING."

STOP

REM

REM SUBROUTINE TEST-FOR-PROPER-NEIGHBOR
REM ASSUMES:

REM I,J LOCATES A BELANK SQUARE
REM YOU HOPE TO SEE AN ADJACENT T2 (= -T1)
FOR I1 = -1 TO 1

FOR J1 = -1 TO 1

IF A(I+I1,J+J1) = T2 THEN 2710

NEXT J1

NEXT 11

REM NO T2 FOUND; FAILURE

F1 =0

RETURN

REM SUCCESS

F1 =1

RETURN

REM SUBRROUTINE SCORE-AND-UPDATE
REM ASSUMES:

REM (1,J) IS A TENTATIVE PLACE FOR A PIECE T1.
REM WANT RUNS OF T2 = -T1, TERMINATED BY A T1.
REM IF U IS TRUE (1), MARK THOSE RUNS AS T1'S.
REM RETURN SUM OF ALL RUNS (T2'S ONLY) IN S1.
REM MAIN PROGRAM CONTAINS THE FOLLOWING ARRAYS:
REM Th: 0 -1 -1 -1 0 1 1 1

REM Juy: 1 1 0 -1 -1 -1 0 1

S1 =0

FOR K = 1 TO 8

15 = TA(K)

J5 = Ju(K)

I6 =1 + 15

J6 = J + JS

S22 =0

IF A(16,J6) <> T2 THEN 3070

REM LOOP THROUGH THE RUN
S3 = S3 + 1

16 = 16 + 15

J6 = J6 + JS

IF A(I6,J6) = T1 THEN 2970
IF a(16,J6) = O THEN 3070
GO TO 2910

S1 = S1 + 82

IF U <> 1 THEN 3070

REM  UPDATE BOARD

REM SUBROUTINE PRINT-BOARD

PRINT " ABCDETFGH"
=1 T0 8
PRINT I;

=1 T0 8

L]

",

PRINT D$(ACI,d)+1);

NEXT I
PRINT
RETURN
END m



NOW! Every Business

Can Own One

A secretary, accountant,
and financial advisor

all rolled into one for
less than $1.50 per
hour. Sound too good
to be true? Let the
ADMINISTRATOR do

it for you.

Our “General Ledger Program™” is a complete comprehensive business

system designed to keep al/l of your company’s records without the need for
updating from other programs and there is no need to keep monthly tear
sheets to be added together for the end of the year reports as our system will
provide you with year end account totals for cash, accural, hybrid and chart of
accounts systems. This program generates over 30 major reports. Including:
941's, P/L’'s, Balance Sheets, and year end account totals for filing Federal
Income Tax Schedule C's and/or 1120’s plus a lease purchase plan and
24-hour field service in most areas. Hard to believe! For less than $250/month
you can lease your very own, nothing else to purchase.
ADMINISTRATOR | includes a miniature micro computer; S-100 Buss, with
over 65K of user RAM. No switches to set, Power-on operation, multiple 1/0
interfaces, line printer, Video Terminal, Double-Density Disk, Disk Extended
Basic and applications Software diskettes complete with full documentation
(includes General Ledger, Payroll, Word Processing, Medical A/R, A/P,
Engineering, Statistics, more) includes “Help” and Tutorial Software.

ADMINISTRATOR 1I........ $8999.00*
Additional 600K disks optional.

Compare at $30,000 for other micros or $70,000 for mini's

Business
Software Too!

Includes over
$75,000.00 of busi-
ness programs free
and that's only part
of what we're giving
away. We built our
reputation providing
quality software at
affordable prices.
Now we are going to
do the same with our
Administrator |

*Add $100 for Express shipping and handling * No Purchase Orders — Include 50% deposit with all COD orders.

(301) 721-1148

SCIENTIFIC RESEARCH

1712-B Farmington Court e Crofton, MD 21114

Dealer Inquiries Invited




An APL Interpreter

for Microcomputers

Part 3: Mathematical Processing

Mike Wimble
6026 Underwood Av SW
Cedar Rapids IA 52404

Introduction

In part 2 of this 3 part series (see last
month’s issue) | covered the expression eval-
uation portion of an APL interpreter. This
month’s concluding installment deals with
mathematical processing. Mathematical pro-
cessing is a 2 part function: recognition
followed by interpretation. Both of these
topics are covered here, followed by a short
summary.

The Great APL Interpreter Contest

As an fncentive to those experfimentecs
wiha would like to try writing their own APL
fnterpreters based on this series of articles,
BYTE announces the Great APL Interpreter
Contest, We will award prizes for APL inter-
preters (suitable for publication with rayval-
tles to authors) based on Mike's flowcharts
{or independent of them if vou prefer).

Contestanis are free to write their inter-
preters for any microprocessor they choose,
Entries will, however, be judged on their
suitability for use on small systems with a
minfmum of 16 K bytes of memory, as well
as on programming elegance and efficient
wse of space. Al of these factors shouwld
therefore be kepi in mind,

Entries should be addressed to BYTE,
aitn:  The Great APL Interpreter Contest,
70 Main St, Peterborough WH 03458, and

must be postmarked no later than midnight,
February 28 1978, Entries must be in the
form of a publication quality manuscript
which describes the implementation of the
interpreter and which includes a listing of
source code agnd object code. Contestants
should also submit machine readable source
and object cade in the form of paper tape or
cassette

The winners (if any) will receive 51000
plus normal author pavments, should the
entry be chosen for pullication in book
farm or as an article in BYTE. We reserve
the right to choose more than one winner
under the same lerms,

Judging will be done by the editors of
this magazine. Those seriously interested in
entering this contest should call Carl
Helmers or Chris Morgan at BYTE,
(603]924-721 7. May the midnight ol burn
prasperousty for aff.
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Recognition of a Valid Operator

The recognition process involves testing
the current syllable in table SP for an appro-
priate noun. If the noun is found, then
CODE will be set to reflect the appropriate
specified operation. Figure 29 shows this
process clearly for the recognition of mon-
adic operators. The recognition of dyadic
operators (see figure 30) is a little more
involved, but the principle is the same. The
extra processing involved is merely to recog-
nize the two possible special forms of a
dyadic operator: the inner product and
the outer product.

CALL MOP(B)
B set true if a monadic operator found.
B set false otherwise.

SP(I).C=4 —}
R

sP.cxs5 |
[ SREE-3"

CODE= SP(I).P
Be— TRUE
Le—1 =

B<- FALSE

Figure 29: Recognition of
a monadic operator.

B<-FALSE

NO

YES

CODE = SP(1).P
le1-1|

DYADIC
MIXED OPERATOR

CODE >80

B« TRUE

YES: INNER/OUTER
PRODUCT FOUND

[e—1-1

|[CODE <10 °*CODE

CALL DOP(B}
B set true if a dyadic operator found.
B set false otherwise.

CODE == CODE+
100 * SP(I) P
Ja—1-1

Be— TRUE

—_————
|SP(I).c=78 :
| SP(I)PSMALL |
|CIRCLE i
INVALID INNER PRODUCT
|——7———J EXPRESSION
s

Ie—1I-1
B<— TRUE

INVALID OQUTER PRODUCT EXPRESSION

Figure 30: Recognition of a dyadic operator.
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Figure 31: Interpretation of a monadic operator.

’

AUXe SVAL(SV)

(TO
FIGURE 34)

(70
FIGURE 32)

NO; SCALAR MONADIC OPERATOR

X <— D (AUX)
Z<e— DA

D(Z)=—D (AUX)
AUX<e— AUX+I
X = X-I|
Zw— 72+

YES >
~
NO
: ’

MAKE COPY OF DESCRIPTOR

- I Bl
~N ZF(DA+I1+D(AUX+L)) |
L —J

V=0
I, TILDE OR YES N
V=l
NO
OPERAND FOR TILDE OPERATOR
NOT A BINARY O OR |
3,NEGATE -
Ve "V -
4,SIGNUM
V>0 JEIS Ve | :‘
2
NO
YES
E Ve—"| -
NO
-
5,INVERSE Vi 0 NO e 2
P
YES

ATTEMPTED DIVISION BY ZERO

5

Ve— D(AUX)

6,EXPONENTIATION

D(Z)e—V
Ze— Z + |

ve—2.7182818%v

(FROM
FIGURES
32,33
AND 34)

Interpretation of Monadic Operators

After a valid operator is recognized, it is
interpreted. Interpretation involves un-
stacking pointers from table SVAL, which
points to the operands; performing the
aqperation to creale a result in table D; and
finally stacking a pointer to the result back
in table SVAL. Figure 31 begins the descrip-
tion of monadic interpretation. Generally,
a monadic operator generates a result having
the same shape as its operand; in two cases,
however, this is not true. The process of
reduction produces a result with one less
dimension than the operand. Also, the mon-
adic operators iota, rho, and ravel may pro-
duce results having greater or fewer dimen-
sions than their corresponding operands.

AUX=< AUX+ |
X X-1

SVAL {SV)=-DA
DA=—

tN

So, in figure 31, after saving a pointer
to the argument for the monadic operator,
a test is made for a reduction or mixed
operator and the appropriate process is
executed. The interpretation of nonspecial
monadic operators is then straightforward.
First, since the result will have the same
shape as the argument, it is given the same
descriptor as the argument. Next, the mon-
adic operator is performed on each value in
the argument (or on the single value for
scalar argument) to produce each value in
the result. Finally, a pointer to the result
is stacked in table SVAL and index DA is
updated to point to the next free space
in table D.
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MOST ORDERS SHIPPED WITHIN 10 WORKING DAYS

ORDER FORM [Write in each hox the quantity of each part required|

KIT ASSEMBLED  KIT ASSEMBLED KIT ASSEMBLED

4KROM | | wwc | | 68EXT-L |

8KSC-z | | 88 EXT | | eswwc

68KsC | | | 6BEXT-S | 8BUC

[ ]sxsc

ASSEMBLY AND OPERATING MANUAL $4.00

NAME

ADDRESS

ary_ 00 STATE___ 2P
SEND CHECK « MONEY ORDER » COD’S ACCEPTED « CREDIT CARDS

EXPORT INFORMATION
SEALS ELECTRONICS INC Canadian and European community customers use our EXPORT
: DELIVERY SERVICE Guaranteed delivery 1o your address. We take
P.0O. BOX 11651 care of charges for customs clearance, duties, federal taxes and
insurance. Add exactly 35% to the prices shown. (45% in Canadian
'.' l.' KNOXV'LLE, TN 3791 9 dollars). Allow S extra days for delivery. Minimum export order

$100.00.OEALER INQUIRIES WELCOME.

PLEASE PRINT OR TYPE

r r'i
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Kit Price. . . $109.00 Assembled Price. . . $119.00
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Kit Price. . . $259.00 Assembled Price. . . $268.00

Kit Price. . . $285.00 Assembled Price. . . $295.00
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mSE LS |&

ELECTRONICS,INC.

ORDER DELIVERY: FROM STOCK TO 10 DAYS  TELEX NO.557444 TELEPHONE NO. 615/693-8655
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The new generation
of Diskette Drives is here
and under control.

PerSci has it—a family of diskette drives In fact, with addition of a power supply and
“design-years” ahead of competitive drives—now keyboard to the PerSci subsystem, the user can
available in complete low cost sub- perform many floppy disk

routines without additional
hardware or software.

systems for interface to 8080,
6800 and other major micro-

processors. Controller features include:
The Highest O 8080 microprocessor
Performance O Formatter/control IC
Diskette Drives: O 4K disk operating

system

O 1K data buffer

O 8080 or 6800
microprocessor interfaces
O RS-232 serial interface

optional
O IBM data format

An Economical Diskette
Drive Subsystem
A complete subsystem including a
single diskette drive (Model 70), the
.. Model 1070 controller with interface and
a controller-to-disk-drive cable is available
: in single units or OEM quantities. For
-=_  double capacity, a dual diskette drive
3:%&' (Model 277) subsystem is also available.
==t Don't settle for yesterday’s diskette
drive. Get the new generation
under control from PerSci,
Incorporated, 12210 Nebraska Ave.
W. Los Angeles, CA 90025
(213) 820-3764

PerSci diskette drives,
both single and dual
head units, offer a com-
bination of performance
features unique in the
marketplace while still
maintaining compatibility
in existing systems:

O Voice coil positioning
for access speed
seven times fasfi
than competitive: _
(76 tracks in 100 ms) "

O Alow power all DC system
reduces cost and assures high
reliability

O Automatic electric loading simpli-
fies operation and protects media

O Small size permits 5 single
drives or 4 dual drives to be
mounted vertically in a 19 in. rack

The Most Powerful
Diskette Drive Controller
The PerSci Model 1070 Diskette
Drive Controller puts the advanced
performance of PerSci drives to
work in microprocessor based
systems. An IBM format com-
patible, “intelligent” controller,
the Model 1070 will handle
from 1-4 drives with minimum
demand on the host system.

Peripherals a
Generation Ahead.

Circle 361 on inquiry card.
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Figure 1: Basic flowchart for the simulator. Each of the square blocks

START

1l

RECOGNIZE
ANO
CATEGORIZE
INSTRUCTION

MOVE

INSTRUCTION
TO INSTRUC-
TION BUFFER

YES

SET UP
OPERATING
ENVIRONMENT
THEN EXECUTE

TYPE
1OR 4

NO

RESTORE
VALUES OF
HAROWARE
REGISTERS

EXECUTE
INSTRUCTION
IN BUFFER

YES

RESTORE
CORRECT
PC VALUES

SAVE VALUES
OF HAROWARE
REGISTERS

‘ RETURN ’

constitutes a separate subroutine.

An 8080 Simulator

FORMAL SIMULATION
OF INSTRUCTIONS
IMPOSSIBLE TO
OIRECTLY EXECUTE
CORRECTLY
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A simulator can be very useful to the
personal computing experimenter for a
number of reasons. The idea of a simulator is
to perfectly duplicate the operation of a
certain computing system using the instruc-
tion set of another computer. For example,
suppose you have an 8080 program which
you want to run on your 6800 system rather
than completely write a new program. Since
the simulator acts functionally like an 8080
processor to interpret the 8080 object code
bit patterns, its hardware registers and pro-
gram counter, it is possible for the 6800
system to run the 8080 program. Another
attraction of a simulator is that in software
it is possible to achieve a number of de-
bugging and checkout functions as a part of
the simulator itself, since the machine being
run is always under total software control.
When a simulator for machine X is run on
machine X, these attractions can justify the
use of the simulator.

A simulator usually has two drawbacks
however: memory requirements and speed
reduction. The speed reduction drawback is
usually the more objectionable feature, al-
though a fairly complex simulator can easily
take up 8 K to 16 K bytes of memory space,
depending on the complexity of the com-
puter system being simulated. It is not
unusual that thousands of instructions are
executed before the functions of a single
instruction can be simulated. This means
that the simulator runs at a speed thousands
of times slower than the actual computer
does, which may be a difficulty in some
cases.

Writing a simulator is a straightforward
process as its functions are more or less
well-defined by the documentation of the
computer being simulated. All it has to do is
to recognize the machine instruction, carry
out its function, and record its effects. Of
course you will have to keep track of the



Kin-man Chung
2114.204 S Orchard St
Urbana IL 61801

values of various registers, stack pointer,
program counter, etc.

If, however, the computer being simu-
lated is written on the same computer doing
the simulation, eg: an 8080 simulator on an
8080 microcomputer or a Z-80 simulator on
a Z-80, then a lot of work can be simpli-
fied. As a matter of fact, | have discovered a
very neat trick for writing such a simulator
that greatly reduces the program fength and
increases its speed. An 8080 simulator was
written on my 8080 computer which uses
about 350 bytes of memory. Using the
simulator, a quite sophisticated debugging
program was also written using another 1 K
bytes of memory.

General Description

In a simulator the hardware registers,
such as the program counter, stack pointer,
index registers, conditional flags, etc, have to
be simulated by memory locations. The
instructions have to be recognized and exe-
cuted, and the memory locations simulating
the hardware registers have to be updated
accordingly. Take as an example the INR A,
increment accumulator, instruction in the
8080. The value 1 is added to the location
simulating the accumulator, and the loca-
tions simulating conditional flags are up-
dated according to whether the carry, sign
bit, etc, are affected. This has to be done for
all the instructions in the instruction set,
using software. A major portion of the
simulator program is actually *wasted”
doing this kind of work. In my 8080
simulator, | still have to use memory loca-
tions to simulate hardware registers, but | do
not simulate the instructions at all. How can
this be done? The idea is actually quite
simple. Instead of simulating the process of
each instruction by elaborate software, | let
the computer actually execute the instruc-
tion. Since the computer is simulating a

computer whose language it speaks, this
can always be done. Of course before we
can do this, we have to fetch the instruction
to be simulated into an instruction buffer, a

section that

is under simulator control.

Under the correct operating environment,
the simulator should remain in control right
after executing the instruction in the instruc-
tion buffer. The various parts of the routine
that simulate a single instruction cycle are
illustrated in figure 1.

For those instructions that do not change
the values of the program counter abruptly,
there is no problem. After actually executing
the instruction in the instruction buffer, the
instruction next to it is the next instruction
to be executed. The only problem which
occurs is when there is a jump or call
instruction. |f this type instruction is ac-
tually executed in the instruction buffer,
control would be forced to go to whatever
location is specified in the instruction. The
trick used is to change the call or jump
operand of the instruction to a location
under simulator control. The original address
must be stored someplace, of course; more

about this later.

There are five types of instruction that

Listing 1: The 8080 assembler listing for the 8080 simulator.

; *** 8080 SIMULATOR ROUTINE ***

LHLD
MOV

CALL
LHLD
XCHG
LHLD
DAD

SHLD

:lni FETCH ***
MVI

Sim:

LXI
DCX
MOV

NXT:
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PC

AM
RECOGN
NBYTE

PC
D
PC

D4

B,IBUFF+2
H
AM

; Get the value of PC,

; Load the instruction into acc.

; Call the recognizer.

; Get number of byte and

; load it into (D,E).

; Get the value of PC again

; and add these 2 num to get the next PC.
; Store it back at PC. .

; Reg D, which keeps track of # byte to fill the

; inst buff, is initially set to 4.

: (B,C) is set to the last byte of inst buff.

; (H,L) points to the last byte of the inst in user prog.
; Fetch the instruction from user program.



Listing 1, continued:

STAX
DCX
DCR
DCR
JNZ
XRA
NXT2: DCR
Jz
STAX
DCX
Jvp

;*** PREPARE ***
PREPARE:LDA TYPE

O»rZ2mMmUoomm

REPARE

Z2WmW T
x
jo|
IN]

DCR A
JNZ NOT1
LHLD HL
SHLD PC
RET

NOT1: DCR A
JNZ NOT2

LHLD IBUFF+1;

SHLD JCAD

LXI1 H,CAPT

SHLD IBUFF+1

JMP LDSTK
NOT2: DCR A

JNZ NOT3

LHLD IBUFF+1

SHLD JCAD

L X} H,JPPT

SHLD 1BUFF+1

JMP LDSTK
NOT3: DCR A

JNZ LDSTK

LHLD PC
XCHG ,
LHLD USESTK
DCX H

MOV  M,D
DCX H

MOV M,

SHLD USESTK
LDA IBUFF+2

ANI 70
MOV LA
XRA A
MOV  HA
SHLD PC
RET
LDSTK: LXI H,0
DAD SP

SHLD STACK
LHLD USESTK
SPHL

DCR A

JNZ RESTORE

LX! H,REPT
PUSH H

;*** RESTORE ***

RESTORE:LHLD BC
MOV  CL
MOV  B,H
LHLD DE
XCHG
LHLD SW
PUSH H
POP PSW
LHLD HL

; and store at the inst buffer.
; starting from the last byte.

; Rem: E contains the number of bytes of the inst.
: Repeat until all bytes of the inst are moved.

: Set A=0, the NOP inst.

; Decrement D.

: If inst buffer is filled, quit.

; else fill the rest of the inst buffer

; with NOP inst

; until all done.

; Now check type of inst for special preparation.

; 1f it is not a type 1 inst, goto NOT1.
;Type 1 — PCHL inst.

; PC is loaded with the value of HL.
; Return.

;if it is not a type 2 inst, goto NOT2.

; Type 2 — CALL and Ccond inst.

; The operand of the call inst in the inst buffer
; is temporarily store at JCAD

; and the address CAPT is put

; into the instruction.

; Goto LDSTK directly.

;1f it is not a type 3 inst, goto NOT3.
; Type 3 — JMP and Jcond inst.
; Similar to type 2 inst.

; except JPPT is used instead of CAPT.

; ifitis nota type 4 inst, goto LDSTK.
;Type 4 — RST inst.

; The next 8 inst push the value of PCinto userstack:

; Set (D,E) to PC value.
; Load address of user stack.

: Move high value of PC.

; Move low value of PC.

; Update user stack pointer value.

; The next 6 inst set PC to its correct value.
; ACC now contains the RST inst.

; The higher 2 and the lower 3 bits are stripped.
:; Set L = low address.

. high address is zero.

: Set H = high address.

;store (H, L) at PC.

; Return.

; Store the simulator stack pointer value.

; at location STACK,
; and set the stack pointer to the value stored

; at USESTK, which contains user stack pointer value.

;1fitis not a type 5 inst, goto RESTORE.
: Type 5 — RET and Rcond inst.

: The address REPT is forced onto the stack.

; Restore values of reg B and C from loc BC.

; Restore values of reg D and E from loc DE.

; Restore values of acc and PSW from loc SW.

; Finally, restore values of reg H and L from loc HL.

;*** INSTRUCTION BUFFER ***

IBUFF: DB 00,0
;**% SAVE ***

SAVE: SHLD HL
PUSH PSW
POP H

; The 3 bytes of inst in the inst buffer are executed.

; Values of reg H and L are saved at HL.
; Values of acc and PSW are saved at SW.
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need special preparation and clean up work.
These are:

1) PCHL,

2) CALL and call with
execution,

3) JMP and
execution,

4) RST,

5) RET and return conditional.

conditional

jump with conditional

Detailed Description

The size of the instruction buffer is set to
hold one instruction. It is a 3 byte memory
location for an 8080. If the instruction to be
simulated is less than three bytes, the buffer
is filled with NOP instructions. A 2 byte
memory location, which we call PC, is
used as a pointer into the user program
to be simulated. It always points to the
first byte of the next instruction to be
simulated. Memory locations are used for
storing the stack pointer, accumulator, pro-
gram status word and the other six 8080
registers. Since the value of the actual 8080
stack pointer is shared by the simulator and
the user program, variables STACK and
USESTK are used to store the simulator and
user program stack pointer values during
alternate use.

Below is a detailed description of each of
the modules in the simulator routine. The
program is listed in listing 1, and should be
read in conjunction with the text.

Recognizer

The recognizer routine determines the
number of bytes used by the instruction and
the type of instruction to be executed. This
is done by the use of a table (TBL). Each
entry in the table consists of four bytes,
which we call by, b2, b3 and bg. The
algorithm wused is (using a BASIC-like
statement):

IF (((inst AND b{) XOR b2)=0)
THEN number-of-byte=bs,
type-of-instruction=by

AND and XOR are the logical AND and
exclusive OR operations to be carried out bit
by bit. The logical operation for each of the
entries in the table is checked until one is
found to satisfy the logical condition. If no
entry satisfies the logical condition, we
assume the instruction is a type 6, a T byte
instruction. This method has the advantage
over a table of 256 entries in that it saves
space and processing time. The box at the
end of this article gives examples of how it
works.

The simulator starts by loading the value
of the instruction’s address and calling the






