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In This Issue
“Future Computers’ is our cover theme this month and the subject of the

editorial. Before you write to comment on our cover’s ‘“‘unusual’”’ design
approach (created by artist Robert Tinney), keep in mind the proximity of April

Elsewhere in this issue we describe Steve Ciarcia’s latest project, a low-cost
logic analyzer, and tell how to build your own Turing machine. Other articles
include: a follow-up to our earlier review of the Sinclair computer, this time a
description of the MicroAce kit version; a reformatter for CPIM and IBM-
format floppy disks; a closer look at the Tl Speak & Spell; a fascinating review
of three different APL packages for the patient (but eager) APL fans in our
audience; details about data compression; all about intercomputer data links
and the game of Go; and the conclusuon of an article from last month about
3-D computer graphics.
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‘. ..stands well above
other S-100 graphics dis-
plays in its price and per-

formance range.”
BYTE, Product Review

“ . . .better monochromatic

. . .display’ o "
ELECTRONIC DESIGN,
1981 Technology Forcast

MICROANGELO

HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER
512 x 480 resolution black and white and vivid color displays

RS-170 com-
posite or direct
drive output

Local or external
sync generation

4 Mhz 780

microprocessor

60 hertz real-
time clock

8 level interrupt
tie-in

IEEE S100 bus
compatible

Screenware™ Pak I

A 4K byte operating system resident in PROM on
MicroAngelo™. Pak I emulates an 85 character
by 40 line graphics terminal and provides over
40 graphics commands. Provisions exist for user
defined character sets and directly callable user
extensions to Screenware™ Pak I.

Screenware™ Pak II

An optional software superset of Pak I which
adds circle generation, polygon flood, program-
mable split screen for separate graphics and ter-
minal I/O, relative coordinates, faster vector and
character plotting, a macro facility, full UCSD
Pascal compatibility, and more.

Light pen
interface
Time multi-
plexed refresh

4K resident
Screenware™
Pak I operating
system

32K RAM
isolated from
host address
space

High speed
communications
over parallel
bus ports

And now...COLOR!

The new MicroAngelo™ Palette board treats from
2 to 8 MicroAngelos as "bit planes” at a full
512 x 480 resolution. Up to 256 colors may be
chosen from 16.8 million through the program-
mable color lookup table. Overlays, bit plane
precedence, fade-in, fade-out, gray levels, blink-
ing bit plane, and a highly visual color editor are

standard.
Circle 2 on inquiry card.

SCION

8455-D Tyco Road ¢ Vienna, Virginia 22180 ¢ TWX: 710-831-9087 e (703) 827-0888



Circle 3 on inquiry card.

UCSD’

PASCAL
FORTRAN

PORTABLE
Develop on a Z-807,
runonLSI-11%, T. 1. 990,
6800 or vice versa

EFFICIENT
Structured, readable
Speeds development X5
Easy maintenance

POWERFUL
Full standard Pascal
plus extensions
ANSI 77 Fortran Subset

CoOST EFFECTIVE
Complete system including
interpreter, screen editor,
utilities, filer, assembler,
and compiler.

with Pascal $400
with Fortran $450
with Both $600

APPLICATIONS

PFAS

(Pascal File Access System)
Keyed-ISAM in 6K user
memory $200

INTELLECT UL VI.2
A full range LISP interpreter
for UCSD p-systems $200

MEDOFFICE
Professional medical office
software for 1 to 5 doctors.
Call for pricing.

DATEBOOK
Appointment scheduling on
your micro $295

READY TO RUN ON
DEC PDP-11% or
TRS-80 MODEL 11§

PCD SYSTEMS

P. 0. Box 143
Penn Yan, NY 14527
315-536-3734

*TM Univ. of Calif.
ITM of Zilog

'TM of Digital Equipment
§TM of Tandy Corp.

Future Trends in
Personal Computing

Chris Morgan, Editor in Chief

uture Com-
F puters—what
will they be like?
Some exciting
developments have
been occurring in
the industry lately
that should give us
some clues. I at-
tended the Con-
sumer Electronics
Show in Las Vegas
this past January,
where Toshiba in-
troduced what
could be the most
significant product
of the year for the
personal-comput-
ing market: a pock-
et-size flat-screen
television set.
While no specific
mention was made
of its possible use
with a personal
computer, it takes

only a moment's | Miastkowski.

Photo 1: Toshiba's new pocket-size
television prototype. A built-in zoom
feature is available that enlarges any
one of the four screen quadrants for ble computers hav-

close-up viewing. Photo by Stan

age is formed from
reflected rather
than transmitted
light), it has accept-
able contrast and
sharpness. The
screen is fed by a
bank of shift regis-
ters; it would be an
easy task to display
computer graphics
and characters on
it.

The Toshiba flat-
screen unit is still
in the prototype
phase and will
probably not be
available for a year
or so, retailing for
approximately $600.
I predict that with-
in two years the
market will be
flooded with porta-

ing built-in screens
of every size and

thought to see the
potential of this engineering marvel.

First introduced in Japan some
months ago, the Toshiba television
hasa4.1 by 3.1 cm (1% by 1% inch)
LCD (liquid-crystal display) screen
housed in a case measuring 17.3 by
8.2 by 1.8cm (6% by 3% by
7o inches)! It has only half the resolu-
tion of a standard CRT (cathode-ray
tube) display, but its small size masks
that fact effectively. Toshiba has also
solved the problem of liquid-crystal
“overhang,” the slow-fade effect that
plagues LCDs in electronic games.
The response time of this particular
design is fast enough to handle the
1/30 of a second television-frame
refresh rate. Although the screen is
dimmer than a CRT display (the im-

shape.

Sony has introduced a new elec-
tronic “typewriter” that fits in a brief-
case and lets you enter, store, and
edit up to 200 pages of text using a
built-in microcassette recorder. Text
is displayed on a one-line liquid-
crystal display. Combine such a de-
vice with a flat-screen multiline video
display and you have a very attrac-
tive concept, indeed.

Another Sony breakthrough is a
new miniature floppy-disk system
(see photo 3, page 10). Each disk
measures 8.9 cm (3% inches) in
diameter and holds over 800,000
bytes! The disk resides in a rigid
housing for protection. Sony plans to
introduce the disk as part of a new,
miniature word-processing system.



Percom Mini-Disk Drive Systems for TRS-80* Computers...

_‘ Now! Add-On and Add-In Mini-Disk

New for the TRS-80* Model III

Patterned after our fast-selling TFD Model I drives. And
subjected to the same reliability controls. These new
TFD mini-disk systems for the Model III provide more
features than Tandy drives, yet cost far less.

e Flippy Capability: Both internal (add-in) and
external (add-on) drives permit recording on either
side of a diskette.

e Greater Storage Capacity: Available with either 40-
or 80-track drive mechanisms, Percom TFD mini-disk
systems store more. A 40-track drive stores up to 180
Kbytes — formatted — on one side of a 5-inch
diskette. An 80-track drive stores a whopping 364
Kbytes.

e 1.5 Mbyte On-line: The Percom drive controller
(included with the initial drive) handles up to four
drives. With four 80-track mini-disk drives you can
access over 1.5 million bytes of on-line file data.

Moreover, the initial drive may be either an
internal add-in drive or an external add-on drive. And
whichever configuration you get, the initial drive kit
comes complete with our advanced 4-drive
controller, interconnecting cables, power supplies,
installation hardware, a DOS and of course the drive
mechanism itself.

@ First Drive Includes DOS: OS-80™, Percom’s fast
extendable BASIC-language disk operating system, is
included on diskette when you purchase an initial
drive kit. Originally called MicroDOS, 0S-80 was
favorably reviewed in the June 1980 issue of Creative
Computing magazine.

e Works with Model IIll TRSDOS: Besides being fully
hardware compatible, Percom’s Model Ill 40-track
drive systems may be operated with Tandy’s Model 111
TRSDOS — without any modifications whatsoever.
And, TRSDOS may be easily upgraded with simple
software patches for operating 80-track drives.

Percom TFD add-on drives start at only $399. Model
111 Drive kits start at only $749.95.

Quality Percom products are available at
authorized dealers. Call toll free 1-800-527-1592
for the address of your nearest dealer or to order
direct from Percom.

Storage for your Model III.

The industry leader in microcomputer peripherals,
Percom not only gives you better design, better
quality and first-rate service, but you pay less
to boot.

Still #1 for Model I

As if greater storage capacities, exceptional quality
control measures and lower prices aren’t reasons
enough to make Percom your first choice for Model |
add-on drives, all Percom Model I drives are also rated
for double-density operation.

Add our innovative DOUBLER™ adapter to your
Model I Expansion Interface, and with Percom drive
systems you can enjoy the same double-density storage
capability as Model III owners.

The DOUBLER includes a TRSDOS*-like
double-density disk operating system called DBLDOS™

We also offer a double-density Model I version of
0S-80 as well as DOUBLEZAP programs for modifying
NEWDOS/80 and VTOS 4.0t for DOUBLER
compatibility.

Of course you don’t have to upgrade your computer
for double-density operation to use Percom mini-disk
drive systems. In single—densi(t;\( operation, our TRS-80*
Model T compatible 40-track drives store 102 Kbytes of
formatted data on one side of a diskette, and our
80-track drives store 205 Kbytes. By comparison,
Tandy’s standard drive for the Model I stores just 86
Kbytes.

And like our Model III drives, Model I add-on drives
are optionally available with “flippy” storage capability.

System Requirements:

Model III: 16-Kbyte system (min) and Model III BASIC.
The second internal drive may be installed after the first
internal drive kit is installed, and external drives #2, #3
and #4 may be added if either an internal or external
first-drive kit has been installed. External drives #3 and
#4 require an optional interconnecting cable.

Model I: 16-Kbyte system (min), Level Il BASIC,
Expansion Interface, disk operating system and an
interconnecting cable. For double-density storage, a
Percom DOUBLER must be installed in the Expansion
Interface and DBLDOS (comes with the DOUBLER) or
other double-density DOS must be used. For
single-density operation, a Percom SEPARATOR™

adapter, installed in the Expansion Interface, will

virtually eliminate ‘“‘CRC ERROR — TRACK LOCKED

OUT” read @rrors. Prices and specifications subject to change without notice.

PERCOM

PERCOM DATA COMPANY, INC.
211 N. KIRBY GARLAND, TEXAS 75042

(214) 272-3421

*Trademark of Tandy Radio Shack Corporation which has no relationship to Percom Data Company.
TMDOUBLER, DBLDOS, 0S-80 and SEPARATOR are trademarks of Percom Data Company, Inc.

+Trademark of Virtual Technology Corporation.

Circle 4 on inquiry card.
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DINEBYTE
Business Computers

Business Manager is a registered trademark of Dynabyte.
CP/M and MP/M are registered trademarks of Digital Research Corporation.
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