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For the authorized Apple dealer nearest you, call 800-538-9696 (800-662-9238 in California.)

Fruitful Connections.

There are more people in more
places making mare accessories
and peripherals for Apples than
for any other personal computer
in the world.

Thanks to those people —
in hundreds of independent
companies — you can make the
humblest 1978 Apple Il turn tricks
that are still on IBMs Wish List
for 1984.

But now we're coming out with
our very own line of peripherals
and accessories for Apple® Personal

Now the same kindly dealer who
keeps your Apple PC in the pink

Computers. can do the same competent job
For two very good reasons. for your Apple hard-disk and your
First, compatibility. Weve Apple daisywheel printer.

created a totally kluge-free family So if you're looking to expand

of products designed to take full ~  the capabilities of your Apple II

advantage of all the advantages or III, remember:

built into every Apple. Now you can add Apples to
Second, service and support.  Apples.

Old Faithful Silentype® has now been joined by New Faithfuls, the
Apple Dot Matrix Printer and the Apple Letter Quality Printer.

ot So now, whatever your budget and your
o < needs, you can hook your Apple toa printer
' that’s specifically designed to take advan-
tage of all the features built into your
Apple. With no compromises.

’ m“mm The 7x9 Apple Dot Matrix

[ /V Printer is redefining “correspondence
o === quality” with exceptional legibility.
With'144x160 dots per.square inch, itcan
also create high resolution graphics.

The Apple Letter Quality Printer,

- . which getsithe words out about 33%
I faster than other daisywheel printers

in its price range, also offers graphics
capabilities. See your authorized
Apple dealer for more information and
demonstrations. Because, unfortunately, all
the news fit to print simply doesnt fit.

A joy to behold.

The new Apple Joystick Il is
the ultimate hand control device
for the Apple IL.

Why is it such a joy to use?

With two firing buttons, its
the first ambidextrous joystick —
just as comfortable for lefties
as righties.

Of course, it gives you 360°
cursor control (not just 8-way like
some game-oriented devices) and
full X/Y coordinate control.

And the Joystick II contains
high-quality components and
switches tested to over 1,000,000
life cycles.

Which makes it a thing of
beauty. And a joystick forever

=B =

©1983 Apple Computer Inc.
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Themes

40 Videotex Brings the World to Your Doorstep by Rich Malloy / Essentially an
enhancement of existing technologies, videotex will bring into your home or place of
business a host of services and conveniences, such as shopping and banking. Videotex's
potential is enormous, but a few problems must be worked out before it reaches the
mass market. Our theme articles address some of these problems and look at the possibilities
videotex presents.

42 videotex: Sclence Fictlon or Reality? by Darby Miller I An overview of the fledg-
ling videotex industry.

60 Prestel: The Basls of an Evolving Videotex System by Graham Hudson / The
pioneering videotex system is flexible enough to adopt anticipated technological advances.

82 NAPLPS Standard Graphics and the Microcomputer by Leo Lax and Mark
Oison | The authors discuss incentives for adopting the NAPLPS standard and what
NAPLPS means for microcomputer users.

96 Privacy and Videotex Systems by Richard M. Neustadt / The potential for abusing
personal information is that much greater with two-way systems.

104 Graphics Artistry On Line by Martin Nisenhoitz / The Telidon videotex
workshop from the National Endowment for the Arts explores a new medium for ar-
tistic expression.

114 Commentary: Personal Computers and Videotex by Rich Malloy / The dif-
ferent worlds of personal computers and videotex complement each other in exciting
ways.

Features

26 Bulld the RTC-4 Real-Time Controller by Steve Ciarcia/ A 4-bit single-chip
microcomputer from Texas Instruments comes preprogrammed for timed automatic
control.

130 The Microsoft Mouse by Chris Peters / Someone let the mouse out of the bag.

147 Benchmarking the Intel 8086 and 8088 by Gregg Williams / The 8086 is faster
than the 8088, but there’s more than execution speed to consider when selecting a
computer.

166 Visl On’sinterface Design by Dr. George Woodmansee / Design philosophy
behind Visicorp’s integrated software.

186 volice Lab, Part 1: A System for Digital Speech Synthesis and Analysis by
John E. Hoot / Moduilar routines make this speech synthesis and analysis system useful
for application programming and experimentation.

210 Parailel I/O Ports for H-89 Computers by Ronaid LaClaustra / You can add
64 input/output ports plus a Centronics-type printer interface to your Heath-/Zenith-89
computer.

266 The Touch of Color by David M. Dacus ! Add a new, inexpensive keyboard
to Radio Shack’s Color Computer.

286 BYTE West Coast: improving the User Interface at Digital Research by Phil
Lemmons and Barbara Robertson /'Digital Research’s vice-president of Commercial
Systems Divison, Gordon Eubanks, describes three different general approaches that his
company is taking to improve the user interface.

BYTE is published monthly by McGraw-Hill, Inc., with offices at 70 Main St. Peterborough NH 03458, phone
{603) 924-9281. Office hours: Mon-Thur 8:30 AM - 4:30 PM, Friday 8:30 AM - Noon, Eastern Time. Address
subscriptions, change of address, USPS Form 3579. and fulfiliment questions to BYTE Subscriptions, POB 590,
Martinsville NJ 08836. Second ciass postage paid at Peterborough, NH 03458 and additional mailing offices.
USPS Publication No. 528890 {ISSN 0360-5280). Postage paid at Winnipeg. Manitoba. Registration number 9321.
Subscriptions are $21 for one year, $38 for two years, and $55 for three years in the USA and its possessions. In
Canada and Mexico, $23 for one year, $42 for two years, $61 for three years. $53 for one year air delivery to
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299 The 8086—An Architecture for the Future, Part 2: Instruction Set by
Stephen A. Heywood | The 8086 lets you easily construct compact programs.

323 User’s Column: interstellar Drives, Osborne Accessorles, DEDICATE/32, and
Death Valley by Jerry Pournelle | A medley of miscellanea from our microcomputer
maven.

398 The 8088 Connection by Dan Rollins / Interfacing 1BM PC BASIC to machine-
language programs.

417 Squeezing Memory from the Apple with Pascal by Jill David / Using Apple
Pascal’'s Segmentation facilities and a few other techniques, you can write bigger pro-
grams than you might have thought possible.

428 Control Your Environment with the Atarl 400/800 by David Alan Hayes | A
combination of hardware and software enables your computer to monitor and influence
your surroundings.

460 The Practical EEPROM by Louis Wheeler / For less than the price of an EPROM
eraser, you can buy an EEPROM that doesn’t need one.

484 Add High-Level Logical Structure to Your FORTH Assembier by Victor
Joseph Grazi/ Some extensions to your FORTH assembler package can make your
assembly-language programs more readable and easier to write.

Reviews
226 BUBDISK by Peter Callamaras / A bubble-memory device gives the Apple Il 128K
bytes of nonvolatile memory.

232 Commodore 64 by Stan Wszola / Sprite graphics, good sound, and a $595 price
tag make Commodore’s new computer a versatile machine.

248 The Strobe Plotting System by Jack L. Bishop / A low-cost plotter for graphs
and charts.

360 CP/M Pilus by Mark Dahmke / This new disk operating system is faster and more
efficient than CP/M.

388 Quadram Corporation’s MX700 by Curtis P. Feigel / This video terminal lets
you view the equivalent of two typewritten pages. side by side, on a single screen.

470 Aicor Pascal and Advanced Development Package by Rowland Archer
Jr. 1 This package runs on the TRS-80 Models | and Il and under CP/M.

Nucleus
4 Editorial: A Statement of Purpose 498 Ask BYTE
7 MICROBYTES 503 Books Received
10 Letters 505 Software Received

356 BYTE Game Contest #2: The Winners 510 Event Queue
440 Programming Quickies: Redefining the 518 What's New?

Apple Keyboard 573 Unciassified Ads
450 Book Review: The Handbook of Artificial 574 BOMB. BOMB Resuits
Intelligence, Volume | 575 Reader Service

494 Ciubs and Newsletters

Cover Painting by Robert Tinney

Europe. 17,100 yen for one year surface delivery to Japan. $37 surface delivery eisewhere. Air delivery to
selected areas at additional rates upon request. Single copy price is $3.50 in the USA and its possessions. $3.95 in
Canada and Mexico, $4.50 in Europe. and $5.00 elsewhere. Foreign subscriptions and sales shouid be remitted in
United States funds drawn on a U.S. bank. Printed in United States of America.

Subscription questions or problems shouid be addressed to: @
BYTE Subscriber Service, P.O. Box 328, Hancock, NH 03449
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A Statement
of Purpose

Lawrence ]. Curran, Editor in Chief

BYTE's growth over the past seven years has paralleled the microcomputer’s
swift rise to prominence in the broad-based computer world. The foresight of
the magazine’s founders, who recognized that microcomputer pioneers wanted
detailed technical information about hardware and software, enabled the
magazine to establish itself as an authoritative voice in the personal computer
arena. Today we are still committed to communicating detailed and technical
information.

As the needs of the readers guided BYTE's founders, so do they guide us as
we write and edit articles for a sophisticated audience that we believe com-
prises three principal segments: professionals in fields such as law, medicine,
accounting, and business management who rely on computers as personal
tools in their work; scientists and engineers in the computer industry who
regard computers as essential development aids on the job; and those who use
personal computers in nonvocational pursuits. We’ll call those in the latter
category hobbyists, although that term is subject to careful reexamination
today. :

BYTE's purpose will be to serve the technical information needs of that au-
dience as it continues to grapple with myriad equipment and software choices.
We intend to do that with a greater sense of urgency than BYTE has ever had.
Some of the current speculation about BYTE suggests that it will become a
news magazine. We do intend to offer departments in the magazine that treat
late developments of interest to our audience. We introduced one of those last
month. Called MICROBYTES (see page 7), it highlights industry events that
will be treated in greater detail in subsequent issues. Be assured, however, that
this new department, or others whose purpose is to present timely interpreta-
tion of industry events for computer users, will not tempt us to soften the
detailed technical analysis of new products, technologies, and developments in
computer science that BYTE has traditionally presented in its feature-length
articles.

We intend to hire more editors and writers to gather and interpret informa-
tion and to solicit technical articles from authorities in various disciplines
within the microcomputer industry. We intend to bring you that information
more quickly than ever before. We believe that adding. some timeliness and
urgency to BYTE's traditionally strong technical orientation will not make
BYTE a news magazine. We have no intentions of diluting the magazine’s
technical content. If anything, we're committed to enriching that content
through our own resources and those of McGraw-Hill Inc., the most highly
respected publisher of technical information in the world.®
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How to buy a comput

by the numbers.

Introducing the Cromemco C-10 Per-
sonal Computer. Only $1785, including
software, and you get more profes-
sional features and performance for the
price than with any other personal
computer on the market. We've got the
numbers to prove it.

The C-10 starts with a high-resolu-
tion 12" CRT that displays 25 lines with
a full 80 characters on each line. Inside
is a high-speed Z-80A microprocessor
and 64K bytes of on-board memory.
Then there’s a detached, easy-to-use
keyboard and a 5%" disk drive with an
exceptionally large 390K capacity.
That’s the C-10, and you won't find
another ready-to-use personal com-
puter that offers you more.

But hardware can’t work atone.
That's why every C-10 inctudes software
—word processing, financial spread
sheet, investment planning and BASIC.
ard-working, CP/M®-based software
at meets your everyday needs. Soft-
e that could cost over $1000 some-

where else. FREE with the C-10. There's
really nothing else to buy.
But the C-10's numbers tell only
part of the story. What they don't say
is that Cromemco is already known
for some of the most reliable
business and scientific
computers in the industry.
And now for the first
time, this technology
is available in a
personal computer.
One last number.
Call 800 538-8157 x929
for the name of your
nearest Cromemco
dealer, or to request
literature. In California
call 800 672-3470 x929. Or write
Cromemco, Inc., 280 Bernardo
Avenue, P.0. Box 7400, Mountain
View, CA 94039. In Europe, write
Cromemco A/S, Vesterbrogade 1C,
1620 Copenhagen, Denmark.

Cromemco

Tomorrow’s computers today
Circle 117 on inquiry card.

CP/MR is a registered trademark of Digital Research, Inc.
All Cromemco products are serviced by TRW.
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The system builder’s best choice
for color graphics is a €$5000
color system from SCION. Its basic
component is MicroAngelo®, the
single board graphics display
computer that has revolutionized
monochrome display capability
with low cost 512x480 pixel
graphics resolution and 40 line
by 85 character text capacity. T

When MicroAngelo boards are combined, they create
high resolution color graphics that have a unique ad-
vantage. The displayed image is a combination of
transparencies. So you can add, modify or delete
images by transparency rather than as an entire image.

SCION's Series €S5000 builds an image with up to 8 bit
planes, each generated by a MicroAngelo board. You
select the assignment of those bit planes to transpar-
encies. Each transparency can display 2"-1 colors where
n is the number of bit planes it uses... 2 bit planes would
make a three color transparency, 8 bit planes would
make a 255 color transparency. Once each transparency
has been defined, your host can work with it inde-
pendently, generatmg and modifying its graphics and
text without interacting with the others. The indepen-
dent transparencies are combined by the Color Mixer
board which also assigns one of 16.8 million possible
colors to each color of each transparency.

. 0 i o

T
1

4 3
: ~“"?i‘ig

x

Your computer talks to the SCION
Color System in SCREENWARE™,
SCION’s high level display firm-
ware language. SCREENWARE
commands are used by the com-
puter in each MicroAngelo bit
plane to generate graphics and
text primitives. User interface is
made simple with prompted Sys-
tem set-up using SCION's ColorPak.

: MicroAngeIo based color graphics systems are easy to

use. Just plug the boards into your Multibus or S-100
host. Or use the freestanding work station configuration
with its RS-232 interface. In each case, you get high reso-
lution color graphics for such a low price you can't
afford to design your own.

Think SCION for your graphics display needs.
Think MicroAngelo. Call us at (703) 476-6100.

System shown is a Model CS5050S
*A trademark of Intel Corp.

SLCION

if the image is important.
12310 Pinecrest Rd./Reston, VA 22091
(703) 476-6100 ~ TWX: 710-833-0684

For S-100 circle 501 on inquiry card, For Multibus circle 502 on Inquiry card.
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Staff-written highlights of microcomputer-related deveiopments from the National Computer Confarence.

NEW SYSTEMS ABOUND AT THE NATIONAL COMPUTER CONFERENCE
Two makers of minis and mainframes displayed 16-bit microcomputers at the National Computer
Conference. Honeywell’s Microsystem 6/10 uses a proprietary 16-bit microprocessor but features a
personal computing option that includes an 8086 processor and both MS-DOS and CP/M-86. A
complete system with 512K bytes of memory, two 650K-byte disk drives, two serial ports, and the
8086 processor costs $6370. Configurations for NCR’s Decision Mate V microcomputer range from an
8-bit processor with a monochrome display that sells for $2650 to a 16-bit processor with an RGB
color monitor for about $3600. NCR is courting local computer outlet chains to distribute the new
machines.

Sanyo introduced the MBC 550, an 8088-based personal computer that sells for $995 when
equipped with 128K bytes of RAM, a 160K-byte floppy-disk drive, printer port, and word-processing
and spreadsheet software. A color monitor is available for $495.

The M68 personal computer from Sord Computer of America, New York, NY, features two micro-
processors: a 10-MHz 68000 and a 4-MHz Z80A. The system has two 5%-inch, 1.2-megabyte floppy-
disk drives, two RS-232C ports and one parallel printer port, and 256K bytes of RAM. As an 8-bit
machine, the M68 can run CP/M software. With a color monitor and Sord’s PIPS |l spreadsheet/file
manager software, the M68 will sell for $4895.

Visual Technology Inc., Tewksbury, MA, demonstrated the Visual 1050 personal computer. Listing
for $2695, the system has both ZBOA and 6502 processors, BOOK bytes of disk storage, bit-mapped
graphics, serial and parallel I/O, and applications programs.

Mitsubishi’‘s 816 distributed resource system supports multiple users in a 1-megabit network
configuration. The network nodes can have up to 768K bytes of RAM, local as well as shared mass
storage, and optional 800 by 500 graphics resolution. The operating system is an extended version of
MP/M-86.

Mad Computer Inc., Santa Clara, CA, maker of the MAD-1, a new machine based on the 80186,
announced that it will offer a $400 software package that will include MS-DOS 2.0, the Multiplan
spreadsheet program, the low-cost Wordvision word processor, and GW-BASIC. CP/M-86 and Peachtree
Software’s integrated accounting packages will be available as options. MAD-1 will sell for between
$4000 and $6000.

Digilog Business Systems’ entry-level business computer is capable of being expanded to five
processors and 16 users. Based on the intel 80186, the DBS 16 contains two disk drives, 256K to
512K bytes of RAM, and interface capacity for up to four workstations running CP/M-86 and MP/M-86.
To add more than four workstations, Digilog offers an expansion chassis with up to four slave 80186
processors. The DBS 16 is priced at $3495; individual workstations start at $1095.

NEC announced significant price reductions for its Advanced Personal Computer, dropping prices on
many options by as much as 40 percent. The price of the 10-megabyte hard disk, however, came down
only $100, to $2698. New options include an 8087 board and the family of Digital Research
languages.

THREE COMPANIES INTRODUCE PORTABLE COMPUTERS
Televideo displayed the Teletote |, a 64K-byte, ZBOA portable machine with one double-sided double-
density disk drive, two serial-communication ports, a mouse connector, and a 9-inch green-phosphor
video screen. The machine is bundled with CP/M and word-processing, spreadsheet, and graphics
software for $1499,

Columbia Data Products introduced the Columbia VP, an IBM-compatible portable. In a 30-pound box,
this machine offers as much as 266K bytes of RAM and dual half-height 320K-byte floppy-disk drives.
Bundled with applications from Perfect Software, the machine will retail for $29965.

Universal Data Inc., Clarkston, MI, is offering a 12-pound portable computer that can run for two days
on battery power. The UDI-500 has dual microfloppy disk drives, an 8-bit processor running CP/M, and
word-processing, spreadsheet, and BASIC software. The system sells for less than $4000.

Otrona announced Attache S, a single-drive system that sells for $2695, and dropped the price of its
Attache portable computer by $ 1000, to $2995. Both systems come with CP/M and five applications
software packages.

July 1963 © BYTE Publications Inc 7
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MICROBYTES

STRIPPED-DOWN $4895 COMPUTER IS IBM PC COMPATIBLE

Farrady Electronics, Palo Alto, CA, is shipping the FE Model 64, a single-board computer whose board
and software are compatible with the IBM Personal Computer; the unit is $249 in OEM quantities and
$495 in single quantities. The board contains an Intel 8088 processor, five expansion slots (four more
slots can be added), two serial ports, one parallel port, and 64K bytes of memory {expandabie to 256K).
The user must provide power supply, keyboard, disk drive, and disk and video boards to complete the
system.

FUJITSU DISPLAYS ENHANCED WORDSTAR FOR MICRO 16S

Fujitsu is offering an enhanced version of the popular word-processing program Wordstar with its new
dual-processor microcomputer, the Fujitsu Micro 16s (see June, p. 150). This version of Wordstar
features menus in color, user-definable function keys, and multitasking under Concurrent CP/M. The
Micro 16s, with 8086 and Z80 processors, two floppy-disk drives, an RGB monitor, CP/M-86,
Wordstar, and Supercalc, will sell for about $3995.

WESTERN ELECTRIC AND MICROSOFT ANNOUNCE NEW VERSIONS OF UNIX AND XENIX

The Western Electric division of AT&T announced that its new version of the Unix operating system,
called System Five, will work with several powerful microprocessors, including intel’'s 80286,
Motorola‘s 68000, and National Semiconductor’s 16032, Microsoft, which sells Xenix (a business-
oriented version of Unix) and which is the largest licensee of Unix, responded by announcing that the
company will incorporate Unix System Five’s new enhancements into Xenix as soon as possible.
Microsoft's version 3 of Xenix will be available soon for the Altos 586 and by November for the IBM
PC. Because the entire Xenix package with all of its utility programs takes up about 8 megabytes,
Microsoft has divided the system into modules. A single-user module will sell for $395. A multiuser
module costs an additional $695. Two other modules can be added on top of the multiuser module: a
system-development module for advanced programming work ($495) and a module for advanced text
processing and typesetting ($395).

CP/M LICENSES COVER HEWLETT-PACKARD, XEROX, AND UDI MACHINES

Digital Research Inc., Pacific Grove, CA, used NCC to announce licenses with three microcomputer
manufacturers for various versions of the CP/M operating system. One of the licensing agreements
makes CP/M-68K available with Hewlett-Packard’s HP Series 200 personal computers. CP/M-68K is a
16-bit version of CP/M that has been rewritten to take advantage of the power of the Motorola 68000,
the 16/32-bit microprocessor used in all HP Series 200 computers. Digital Research views this contract
as important because it's one of the first high-volume distribution agreements for CP/M-68K, which
provides a bridge for transporting application software between Unix and CP/M systems.

Another licensing agreement enables Xerox Corp. to use CP/M and CP/M-86 on Xerox’s 16/8
professional computer, which was introduced in early May. The 16/8 has both 8- and 16-bit
microprocessors, each with separate memory, and the two versions of CP/M will allow users to perform
separate operations simuitaneously. The last of the Digital Research licensing agreements is with
Universal Data Inc., Clarkston, M|, and provides CP/M for the UDI-500 8-bit portable computer, which
was also announced at NCC.

NETWORKING AND WINDOWS FOR THE IBM PC

3Com Corporation, Xerox, and Visicorp have embarked on a joint project that will allow IBM PCs that
are interconnected via 3Com’s Ethernet interface and running Visi On to exchange electronic mail and to
access Xerox laser printers and file servers. Xerox will design the print/filing/mailing module, and Visi-
corp and 3Com will market it. In addition to allowing electronic mail with Visi On-based applications,
this product will enable IBM PCs in the office to be used with other Ethernet-based office equipment. In
a related announcement, Xerox pledged that it would work closely with Visicorp to develop Visi On for
Xerox's personal computers.

In yet another network offering, Davong Systems introduced Multilink, which enables up to 255 IBM
PC or XT users to share hard-disk resources. Using a data-transfer rate of 2.5 megabits per second, this
network is based on ARCNET levels 1 and 2. The network interface consists of a network transceiver, a
local-network controller, a data buffer, a host interface, and ROM. The interface card for each node is

$595 and requires 128K bytes per node. The networking software sells for $500. The maximum
Continued on page 296

July 1963 © BYTE Publications Inc Circie 316 on inquiry card. mp
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IE - IBM-PC - APPLE Il - TRS-80 - R

Percom Data Corporation has one hard disk drive system for just about ALL personal computers
including of course . . . IBM=-PC, APPLE* Il, and TRS-80". Percom Data’s innovations
with 54" Winchester technology mean that for most personal computers
having a reliable hard disk system is as easy as hooking up a cable.

A Percom Data PHD ' will interface with your present system . . . and your future system
so if you do change computers, you can still keep your most important investment
your Percom Data Hard Disk Drive.

Because Percom Data helped create the industry standards of today new designs in software
and hardware will make your selection of a Percom Data Hard Disk Drive pay off
tomorrow through system compatibility.

A Percom Data PHD works to capacity because we take the time to correctly develop interface
software to your computer which leaves no performance holes for you to fall into.
Percom Data knows software functionality is the key to hardware performance.

Today, Percom Data PHD supports a variety of software to match your computer:
IBM*-PC, PCDOS " 1.1 OR 1.0
CP/M-86, CONCURRENT CP/M-86
APPLE", DOS 3.3, CP'M
TRS-80* MODELS It & I, DOPLUS, LDOS

IMAGINE Percom Data Winchester 54" technology . . . for today's computers
and tomorrow’s.
To receive an informational booklet describing Percom Hard Disk Systems, or to determine if we
have a system for your computer call our
Hard-Line Hot-Line at 1-800-527-1222.
We will also give you the name of a nearby authorized Percom Data Dealer.
Dealer inquiries are welcome

PERGCM (AL

CORPORATION

Expanding Your Peripheral Vision
DRIVES °* NETWORKS ¢ SOFTWARE

(214) 340-7081 « 1-800-527-1222 « TELEX: 73-0401 (PERCOM)

IBM 15 a registered trademark of International Business Mach APPLE is a registered trademark of Apple Computer. Inc
TRS-80 15 a registered trademark of Tandy Radio S PHD is a registered trademark of Percom Data Corporation
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Circle 141 on inquiry card.

MILESTONE®

WHEN TIME IS MONEY

As a project manager, you know
the value of meticulous plan-
ning. Oversights and miscalcu-
lations can cost you crucial
time and money.

Milestone is a project manage-
ment and time scheduling pro-
gram. It is a powerful “critical
path” program for planning and
analyzing virtually any project,
from a cost estimate for a con-
struction project to a schedule
for installing a computer sys-
tem. The applications are unlim-
ited.

Milestone uses PERT, Perfor-
mance Evaluation and Review
Technique, and CPM, Critical
Path Method, to plan a project,
yet Milestone is one of the easi-
est software packages to use.

The Milestone user can change
a variable and instantly Mile-
stone will display the effect on
the entire project. Forinstance,
the estimated completion date
of a particulartime-crucial task
may be changed. All schedul-
ing, manpower costs and asso-
ciated reports will be re-tabu-
lated.

TIME IS MONEY. SAVE BOTH
WITH MILESTONE.

The priceis $295. CP/M* and CP/M-86™ ver-
sions require 64K and 128K RAM respec-
tively. Manuai atone is $30.

For more information see your local compu-
ter dealer or contact Digital Marketing
directly.

DIGITAL MARKETING
DIGITAL /VMRKETING

DIGITAL MARKETING CORPORMION

(800) 826-2222
2363 BOULEVARD CIRCLE - WALNUT CREEK + CA 94595
(415) 947-000 + TELEX 171852 (DIGMKTG WNCK)

Mitest is a regi d trad
Software
CP/M is a registered trademark of Digital Research,

k of Org

Inc
CP/M-86 is a trad k of Digital R h. Inc.
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Sounding Off for the PC

I am one of those quiet, ordinary com-
puter professionals who buys BYTE every
month. [ also happen to be one of more
than 200,000 IBM Personal Computer
owners. | understand that you can’t ad-
dress every type of system every month or
even every other month, so I don't get too
upset at the lack of coverage of the IBM
PC.

However, last month I read Gregg
Williams’ “The Lisa Computer System”
(February, p. 33), which attempted to
show how much better a machine it is
than the PC. I cannot hold my tongue any
longer. Just to point out the bias, you
mentioned that when the two machines
were comparably equipped, the PC very
quickly ran out of slots. While this is true
if you use all IBM products, it is certainly
not true if you use multifunction cards
such as Quadram or AST. Most of the
people I know have done exactly that and
have been quite pleased.

So what happens? IBM announces the
PC-XT, a host of interconnects, a new
operating system, etc. What does BYTE
print? Zero! Nothing! An article on the
new Intel chips is as close as you came to
printing anything related to the PC. I
guess I must be buying the wrong maga-
zine. I dare you to print this letter and ask
how many other readers out there feel the
same way.

I'm not asking for top billing for the
PC, just close to equal billing with the
others. The Apples, S-100s, and others are
all good machines, but so is the PC. I'd
like to see a few comparisons done fairly.

William T. Manley
8345 Attica Ct.
Jonesboro, GA 30236

I hope you don’t have the wrong im-
pression about our interest in the IBM
Personal Computer. By unhappy coin-
cidence, your letter came just before our
May issue, which contained a full-page
announcement of the IBM PC-XT (p.
520), a construction article on the IBM PC
keyboard (p. 402), and a review of four
IBM PC word processors (p. 176). We
plan to have other articles on the IBM PC,
including a two-part article on interfacing
the IBM PC to the Intel 8087 floating-
point chip (the latter written by Tim Field,
who did the excellent "A Peek into the
IBM PC"” in March).
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Regarding the Lisa article I wrote in
February, 1 do not agree that my treat-
ment of comparably equipped Lisa and
IBM PC machines constitutes a bias on
my part. | was aware that third-party
multifunction boards could make IBM
look better in that comparison, but the
point was that the product as seen by IBM
(i.e., using IBM products only) does run
out of expansion room. I will change that
opinion only when IBM introduces a
multifunction board. . . .G.W.

Portables Banned
from Alrcraft

The recent boom in portable computers
has spawned a host of articles on the sub-
ject in recent months. Almost without
fail, such letters refer to the fact that to-
day’s machines are portable in name only
because they have either nonexistent or
inadequate battery capability. These
observations are most frequently followed
by the comment that even those units
with batteries lack the staying power for a
coast-to-coast flight.

As both a manufacturer of computer
systems and a pilot, I would like to call
your attention to the fact that the opera-
tion of portable electronic devices aboard
a commercial aircraft or an aircraft flying
under instrument conditions is prohibited
by law. (See Federal Aviation Regula-
tions, Section 91.19.)

Computers are sources of EMI (elec-
tromagnetic interference), which can af-
fect the navigational equipment aboard
modern aircraft. This poses a clear hazard
to the safety of the aircraft and its
passengers.

Clearly, portable computers and air-
planes do not mix. Nor is this restriction
likely to be lifted in the near future.
Although EMI can be reduced through
shielding, it cannot be eliminated, and its
effects can be cumulative. With most
airline passengers flying for business pur-
poses, the chance of multiple computer
users on a given flight increases with the
growing popularity of portables. Addi-
tionally, defects in wiring caused by either
poor manufacture or physical shock (an
increasing possibility with portables) can
totally negate the effects of shielding. This
would not necessarily affect the opgration
of the computer in any other way that
might alert the operator to the situation.

Circle 212 on inquiry card. ==——p
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TOUGH TO OUTGROW

it's no surprise so many businesses today are using our
CompuStar” multi-user microcomputer. All sorts of
businesses, those at the top and those on the way, know
that only CompuStar can give them the big system
performance they'll need as they grow. And they know
that only CompuStar can deliver that performance at a
fraction of the cost of most other systems.

CompuStar® solves the small business computer
dilemma. it's ideal for those first time business users who
need only single-user capability. But it's also perfect
when those small businesses grow into large
corporations. That's because CompuStar is truly
expandable . .. all the way up to 255 workstations, each
with its own processor and internal computer memory.
And that means fast, fast response, even when many
users are on-line at the same time.

Whether you're a small business with big plans or a big
business with an eye for economy, CompuStar® has the
performance and versatility that's tough to outgrow. .. the
price/performance ratio that's impossible to beat!

"Mierosoh 15 a trademark ot Mcrosol Com
tRegistered liagemark of Digital Ressanch

STANDARD FEATURES

® 350K/750K/1.5 MB workstation disk capacities

® 64K RAM and twin processors in each workstation

® An easy-to-read 12-inch non-glare screen

® Operator convenience features -numeric keypad and
visual text highlighting

® Microsoft’ Basic

® CP/M1 operating software

® Truly multi-user and multi-processor

STORAGE OPTIONS

® 10 MB--compact, low-cost and tabletop

® 96 MB--80 fixed and 16 removable megabytes
® 144 MB--reliable, rugged Winchester storage

CompuStar” is built and backed by the company that's
been in the microcomputer business as iong as
microcomputers have been in business. Would you trust
your business to anything less? CompuStar® Tough to
beat. Tough to outgrow!

== INTERTEC
IED/\T/\ K

CORPORATE HEADQUARTERS' 2300 BROAD RIVER RUAD » COLUMBIA, SOUTH CAROLINA 29210+ (803) 798-9100 » TWX 810-666-2115
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Circle 110 on inquiry card.

MicroSpooler

Saves Time

MicroSpoolers mean an end to
waiting. The MicroSpooler stores
data and feeds it to your printer as
fast as it can handle it. You don't
lose valuable computer time
waiting for the printer to do its job.

Easy to install. Easy to use. Easy
on the budget. These stand-alone
MicroSpoolers can be installed in-
line between virtually any printer
and any computer.

Features:

® |6K memory (user expandable
to 32K or 64K) e Status readout
e Internal power supply e Vertical
mount configuration ® Indepen-

. dently selectable baud rates and

handshaking e Satisfaction
guaranteed ® Priced from $199.00

Send or call 10ll free for literature
on our complete Spooler lines.

CONSOLINK
CORPORATION

Dept. 248

1840 Industrial Circle
l.ongmont. CO 80501
(303) 651-2014
800-525-6705
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Letters

Manufacturers may advertise portables
that will fit under an airplane seat. That is
where they belong. If you feel compelled
to work while flying, stick to pushing
papers. Sit back and enjoy the flight.

Alexander Raue
Executive Vice-President
Elegant Solutions

3 Pleasant Valley Rd.
Whippany, NJ 07981

Don’t Knock FORTH, C

1 was pleased to see “Modula-2” by Joel
McCormack and Richard Gleaves (April,
p. 385), as I have been trying, with little
success so far, to find out something
about this alternative to Ada. It seems to
be all that I hoped for. Although I like
begin-end blocks better than if-end, while-
end blocks, that’s mainly due to my ex-
perience first with Pascal and then with C.
Niklaus Wirth seems to have done an ex-
cellent job. Which brings me to the meat
of my letter: the article is a good introduc-
tion to Modula-2, but it contained an un-
fair attack on the languages C and
FORTH.

Hear me out. I am not an uncritical ex-
ponent of either language, especially not
FORTH (although I don’t know any other
language that is as well suited to fast, effi-
cient programming), but C certainly has
the capability to clearly describe data
structures and algorithms, detect program

errors as syntax errors (although FORTH -

falls behind here, it certainly won’t "quiet-
ly rearrange the meaning of the
program”), and protect against improper
mixing of different types (Pascal protects
against even proper mixing of different
types). If McCormack and Gleaves claim
it can’t, they don’t know much about C.
They certainly can't ever have pro-
grammed in C.

They also claim that C is “unreadable.”
Nothing could be farther from the truth.
C is clean and lean, but hardly unread-
able. I find it much more readable than
Pascal, with its muddy structure. The
authors’ final slam on C, that it has “in-
adequate separate compilation features,”
is clearly untrue. The only way they could
have gotten such an idea is by using (or
hearing about) one of the hobbyist im-
plementations of C.

Hoare was right: a language needs to be
small enough that there is no need for
subsets. It also needs to be large enough
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that there is no need for supersets. C (and
probably, now, Modula-2) is a happy
balance of small and large. I have never
seen a superset (or even the need for a
superset) of C. I have seen subsets of C
and Pascal (and even, God forbid,
BASIC), but these have been amateur
compilers and interpreters designed pure-
ly for hobbyists. 1 have seen plenty of
supersets of Pascal. In fact 1 have seen
only one ISO standard, no-extensions
Pascal. Nobody used it.

Extended Pascal is certainly not super-
ior to C. It fails in power, elegance, and
portability. McCormack and Gleaves
should have presented Modula-2, which
they clearly know well, to be judged on its
own merits, rather than attack a language
they seem to have little experience with.

P. J. da Silva
9950 Club Creek Dr.,
Houston, TX 77036

Apt. 602

Belady’s Algorithm Revisited

Because Stephen Schmitt’s ‘“Virtual
Memory for Microcomputers” (April, p.
210) mentions L. A. Belady’s algorithm, I
would like to call your attention to the
paper in which Belady presented many
other algorithms (such as LRU) and the
concept of locality of references for the
first time: “A Study of Replacement
Algorithms for a Virtual Storage Com-
puter,” IBM Systems Journal, Volume 5,
Number 2, 1966, pp. 78-101.

R. ]. Wilfinger
17 Square Woods Dr.
La Grangeville, NY 12546

Formatting In FORTRAN

I really enjoyed the April Letters col-
umn (p. 12). It was a lively forum on what
has grown into a multi-billion-dollar in-
dustry, the home computer business.

I first verified David Dunthorn’s allega-
tion (December 1982, p. 22) that Micro-
soft’s FORTRAN 80 (version 3.41, created
December 1980) would not correctly com-
pile a format statement:

FORMAT(1X,3 F 10.2 / 1X,4 (F 10.4)

Instead of rescanning at the ‘F 10.4’ set
of parentheses as the ANSI (American
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ntroducing the Most Powerful
Business Software Ever!

TRS-80™ (Model 1, 11, 111, or 16) ® APPLE™ ¢ IBM™ e OSBORNE™ ¢ CP/M™ ¢ XEROX™

GENEBAL LEDEER?
VERSA_

- A PaEEEORAL ACCOUMTERS STV P
accoumTe ovHTS
LEDGER R e creee

- 8 PEEBOWAL PUuANCIL BaEAGES

VIRSAUEDGER HAS BEEM CREATED
__WITH THE FIRST TIME COMPUTER USER WD i

VERSABUSINESS" Series

S CoSeE R - Each VERSABUSINESS module can be purchased and used independently,
or can be linked in any combination to form a complete, coordinated business system.

SARECEIVABLES™ $99.95

It ?ERSAEC'ENMS" is a complete menu-driven accounts receivable, invoicing, and
- mon

thly statement-generating system. It keeps track of all information related to who

| Owes you or your company money, and can provide automatic billing for past due ac-

R _counts. VERSARECEIVABLES™ prints all necessary statements, invoices, and summary

CCOMPUTRONICS:

reports and can be linked with VERSALEDGER II™ and VERSAINVENTORY™.
VERSAPAYABLES™ $99.95

VERSAPAYABLES™ is designed to keep track of current and aged payables, keeping you
in touch with all information regarding how much money your ¢ompany owes, and to
whom. VERSAPAYABLES™ maintains a complete record on each vendor, prints checks,
check registers, vouchers, transaction reports, aged payables reports, vendor reports,
and more. With VERSAPAYABLES™, you can even let your computer automatically select
which vouchers are to be paid.

VERSAPAYROLL™ - $99.95

VERSAPAYROLL™ is a powerful and sophisticated, but easy to use payroll system that
keeps track of all government-required payroll information. Complete employee records
are maintained, and all necessary payrg calculations are performed automatically, with
totals displayed on screen for operator approval. A payroll can be run totally, automati-
cally, or the operator can intervene to prevent a check from being printed, or to alter
information on it. If desired, totais may be posted to the VERSALEDGER ™ system.

VERSAINVENTORY™ $99.95

VERSAINVENTORY™ is & complete inventory control system that gives you instant access
to data on any item. VERSAINVENTORY™ keeps track of ali information related to what
items are in stock, out of stock, on backorder, etc., stores sales and pricing data, alerts
you when an item falls below a preset reorder point, and allows you to enter and print
invoices directly or tolink with the VERSA RECEIVABLES™ system. VERSAINVENTORY™ prints
all needed inventory listings, reports of items below reorder point, inventory value re-
ports, period and year-to-date sales reports, price lists, inventory checklists, etc.

50 N. PASCACK ROAD, SPRING VALLEY, N.Y. 10977

VERSALEDGER II"™ $149.95
VERSALEDGER II'™ is a complete accounting system that grows as your business
grows. VERSALEDGER II™ can be used as a simple personal checkbook register,
expanded to a small business bookkeeping system or developed into a large
corporate general ledger system without any additional software.

® VERSALEDGER II'™ gives you almost unlimited storage capacity

(300 to 10,000 entries per month, depending on the system),

® stores all check and general ledger information forever,

® prints tractor-feed checks,

® handles multiple checkbooks and general ledgers,

® prints 17 customized accounting reports including check registers,

alance sheets, income statements, transaction reports, account
listings, etc.

VERSALEDGER II™ comes with a professionally-written 160 pa?e manual de-
signed for first-time users. The VERSALEDGER II™ manual will help you become
quickly familiar with VERSALEDGER II™, using complete sample data files
supplied on diskette and more than 50 pages of sample printouts.

SATISFACTION GUARANTEED!

Every VERSABUSINESS™ module is guaranteed to outperform all other competitive systems.
and at a fraction of their cost. If you are not satisfied with any VERSA BUSINESS™ module. you
may return it within 30 days for a refund. Manuals for any VERSA BUSINESS™ module may be
purchased for $25 each, credited toward a later purchase of that module

To Order:

Write or call Toll-free (800) 4131-2818
(N.Y.S. residents call 914-125-15335)
* add $3 for shipping in UPS areas * add $5 tq CANADA or MEXICO
* add $4 for C.O.D. or non UPS areas * add proper postage elsev.here
Circle 184 on inquiry card. .v_‘»‘_ @
DEALER INQUIRIES WELCOME
All prices and specifications subject to change / Delivery subject to availability

* TRS-80 is a trademark of the Radio Shack Division of Tandy Cerp. - *YAPPLE is a trademark of Apple Corp. - *IBM is a trademark of IBM Corp. - 'OSBORNE is a trademark of Osborne Corp.
*CP/M is a trademark of Digital Research -. *XEROX is a trademark of Xerox Corp.
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If you guessed that a Practical
Peripherals Microbuffer™
printer buffer saves time,
you're right. For the way it
works, this inexpensive prod-
uct is the most practical addi-
tion to your microcomputer
system ever.

With Mierobuffer, you
don’t have to wait for your
printer to finish before you
resume using your computer.

Data is received and
stored at fast speeds, then
released from Microbuffer’s
memory to your printer.

This is ealled buffer-
ing. The more you print, the
more productive it makes your
workflow.

Depending on the ver-
sion of Microbuffer, these buf-
fering capacities range from a
useful 8K of random access
memory — big enough for
8,000 characters of storage —
up to a very large 2566 K —
enough for 256,000 characters
of storage.

14  BYTE July 1983
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Practical Peripherals
makes stand-alone Micro-
buffers for any computer and
printer combination, including
add-on units especially for
Apple II computer and/or
Epson printers.

Each has different fea-
tures like graphics dumps and
text formatting besides its
buffering capabilities. You can
choose one that’s just right for
your system.

Best of all, they're built
to last and work exactly like
they’re supposed to.

If you're still guessing
whether you can afford to have
one, talk with any computeér
dealer. That’s the best way to
find out how practical a
Practical Peripherals
Microbuffer is.

E=PpRACTICAL
=PERIPHERALS

Practical Peripherals, Inc.
31245 La Baya Drive, Westlake Village,
California 91362, (213) 991-8200

Circle 322 on inquiry card.
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Letters

National Standards Institute) standard
said it should, it rescanned to '3 F 10.2". If
there were 11 variables in the I/O (input/
output) list, the first row should have
three floating-point numbers with two
decimal places and the second and third
rows should have four floating-point
numbers with four decimal places.

Old Microsoft didn't quite manage this!
It gave a correct first and second row, but
the third row had three numbers with two
decimal places and the fourth had one
number with four decimal places.

However, I'm not sure T. M. Putnam'’s
criticism (December 1982, page 22) of the
IBM Personal Computer FORTRAN com-
piler's handling of the CHARACTER data
type is as valid. If a CHARACTER*64
data type is specified and the 1/0 list has
fewer than 64 characters, a run-time error
should occur. If, for example, the 64
characters in the 170 list form a sentence
and the compiler accepts fewer than 64
characters, a logical error, loss in mean-
ing, occurs. Pascal has a similar compiler
error more cryptically stated:

175: Actual Parameter string length
less than var formal max length

To make things more confusing, Apple
FORTRAN had no trouble with the rescan
problem and will accept the CHARAC-
TER » 64 data type. In this compiler a
variable LINE, typed as CHAR-
ACTER+64 and confronted with an [/0
list 10 characters in length, would be 10
characters; if the 170 list were more than
64 characters, variable LINE would be 64
characters.

Computer languages evolve, and mean-
ing, form, and syntax change. I don't like
Microsoft’s handling of the FORMAT
rescan function, but I cannot go along
with Putnam’s criticism of IBM PC FOR-
TRAN. Microsoft is paranoid about the
number of backup copies you make for
your personal use and anxiously awaits
the return of your serial number. It would
seem, in fairness to the consumer, that a
“bug” list, or discovered variations from
ANSI standards, should be made avail-
able to registered purchasers of Microsoft
products.

I use FORTRAN a good deal because
most of the medical computers in ra-
diology use the language. Many of these
devices are under the jurisdiction of the
FDA and the Bureau of Radiological
Health. With the proliferation of micro-
computers and programs in the hands of
health-service professionals and physi-
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cians who use these products in patient
care, it is possible to have a negligent soft-
ware company on the wrong end of a
multi-million-dollar malpractice suit. L. J.
Kutten's elegant letter on “Disclaimers
and the Law” (April, p. 22) should be re-
quired reading for the president of
Microsoft.

Albert Weinshelbaum, M.D.
Associate Chief, Diagnostic Radiology
V.A. Medical Center

150 Muir Rd.

Martinez, CA 94553

VDTs and Radiation

Edward Gogol'’s letter (April, p. 14) on
the health risks of video display terminals’
radiative emissions is indeed alarming.
One of the aspects of his argument is that
he would like actual exposure values
quoted so that he could make his own
decisions relative to absolute danger. |
submit that if he knew enough about the
subject to assess risk from quoted figures,
he would either know where to find the
numbers or how to measure them. In our
technologically advanced society, we
must accept the fact that another's
knowledge must be depended on—an in-
dividual cannot know everything there is
to know.

The subject of risk from radiation ex-
posure is fraught with difficulties. These
difficulties stem from the facts that Gogol
points out, such as the lack of a threshold.
The first documented cases of biological
risk from ionizing radiation began to ap-
pear in the few months immediately
following its discovery (before the turn of
the century). The early cases showed
damage attributable to massive doses, and
it did not take many such instances to
assign a correlation between the irradia-
tion and the damage. As time (and
knowledge) progressed, effects due to
smaller and smaller amounts of radiation
became apparent.

There is one salient feature involved
here—the smaller the risk imposed by a
perturbing factor, the larger the number
of samples required to prove a causal rela-
tionship. The fact that the relationship
between sample size required to prove
causality and radiation dose follows a
squared relationship can be illustrated as
follows: if it takes 1000 people to prove
that the risk of developing disease due to
radiation is x at a dose level of 100 rads, it
would take 100,000 people to demonstrate
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a risk at 10 rads. These numbers are only
hypothetical, but at the radiation levels
we can measure from VDTs, it is ex-
ceedingly unlikely that deleterious effects
will ever be detectable, especially in view
of background radiation levels and spon-
taneous disease rates.

To quote from FDA 81-8153, An
Evaluation of Radiation Emission from
Video Display Terminals, “For both nor-
mal and Phase III (worst-case) operating
conditions, the likely emission from a
VDT is 0.1 millirem (mR) per hour or less.
Terminals capable of exceeding the 0.5-
mR per hour regulatory limit receive
special attention. With the assumptions of
6 hours per viewing day, S days per week
for 50 weeks per year, the annual radia-
tion dose to an individual 2 inches from
the front surface of the screen emitting 0.1
mR per hour would be 150 mR. Note that
2 inches is an unrealistically short viewing
distance; as one moves further away from
the screen, the radiation exposure decreas-
es correspondingly.”

The synergistic effects of UV, micro-
waves, and ionizing radiation are ques-
tionable. The microwaves emitted from
VDTs fall primarily (95 percent) in the
range 15 kHz to 125 kHz, or below the
AM radio band, and do not interact sig-
nificantly with the body. Careful atten-
tion to the spectral response of phosphors
limits their emissions to visible light,
which should make the benefit/risk analy-
sis very easy. Again, the levels emitted are
much below applicable standards, which
are sent below detectable limits for disease
induction. Remember, “detectable” im-
plies relative risks compared to back-
ground rates.

It seems apparent to me that if radiation
exposure from VDTs was indeed a signifi-
cant health hazard, the effects would be
seen in the population consisting of TV
station program directors, who have
peered into not one but many (10 or 20)
simultaneously operating screens for mul-
tiple years—many of those years prior to
the 1968 regulations that limit the cir-
cuitry and radiative emissions of TVs and
VDTs. We know that the risk is vanish-
ingly small (based on our past experi-
ence), so the risk/benefit/cost analysis
cannot favor any change that will even
mildly increase the cost (i.e., lead screens,
folded optics, LCDs, etc.).

Gregory L. Gibbs

Rocky Mountain Medical Physics Inc.
POB 27667

Denver, CO 80227
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THE WORLD'S
BEST SELLING
IBM PC

BOARD,

Now you can get the world’s best
selling IBM PC board at the world’s
best price. Quadram’s Quadboard is
now more of a bargain than ever.
With a new low price, but that same
Quadram Quality.
All-On-One-Board

uadboard is the multifunction board
that lets you get the most out of your
IBM Personal Computer, PC XT, and PC
1. Because Quadboard combines six of
the most-needed PC functions onto
one card using just one expansion slot.

This leaves the PC's other slots open
for all your future needs.

uadboard comes with a parallel port
esigned to operate most printers and
other parallel devices.

There's a serial port, too. Use it to con-
nect your PC to modems, printers, and
other serial devices to expand your data
communications capabilities. The ser-
ial port can be addressed as COM1 f
or COM2 and fully supports IBM ¢

PC communications software. ; |
Quadboard also comes withan | %\
on-board chronograph. A real-

time clock/calendar that always
keeps your system’s clock up

to date. Even when your
PC’s been off for monthsl

Plus there’s plenty of memory s| . e
available. Quadboard is expandabie in
64K increments to give you up to

Circle 342 on Inquiry card.
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256K of RAM. The memory rows
are fully socketed. With parity and
checking standard.

Plus QuadMaster Software, too
Quadboard comes with a complete
software package. The QuadMaster
disk. With programs that let you use
mof memory as muitiple solid-state
Drives. Super-fast drives that let
you store information for easy access.

Plus there’s Qspool. The program that
lets you turn your memory into a print
buffer. Choose from 8K to 56K of
buffer space. And compute while you
print. No more waiting.

And Qswap helps take care of your
printing needs. Easy-to-use, this
., program lets you change line
\ printers 1 and 2 back and forth.
ith a few simple keystrokes: As
ir often as you like.

The First and Only Is Still
the One and Only
: \ (?uadboard is the number one

QALITY ! 1BM PC enhancement board
-~ on the market today.

Nothing even comes close, Because

Quadboard is designed with

performance in mind. Engineered for

e~

1A ST
Al | Va1

An(
D% u
Y RIS

FOR THE
WORLD'’S
BEST PRICE.

dependability. And built in the
tradition of Quadram Quality—the
symbol that you are getting the finest
board available.

The Best for Less

And now, with a new low price, the
best muitifunction board in the
world has just gotten better. So put
Quadboard in your PC. And put a little
money back in your pocket.

And remember to ask your dealer
about our full line of IBM PC enhance-
ment products. _______-

Quadboard

by Quadram.
Still the first
and onlxﬂboard
your IBM PC
may ever
need. 3

4355 internationat Bivd./Norcross, Ga. 30093
(404) 923-6666/TWX 810-766-4915 (QUADRAM NCRS)
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Fuzzier Than intended

There are errors in the programs ac-
companying my article “Keywords in a
Fuzzy Context ” (March, p. 389). Line 182
in the program BIBBLD.BAS should read
"'WORDS$=LEFT$(WORDS$,KWD.
LEN %) vice WORD$=LEFT$WORDS,
16)’. Without this change, the program
will not work correctly for keywords with
lengths other than 16 characters. A second
error is present in the program
VOCLST.BAS in line 6, which contains
an extraneous variable, KWD, in the
COMMON variable list. Line 6 should
read

COMMON ISS.LEN%,CLS$,ERR %,
JOUR.LEN %,KWD.LEN %, CMD$(1)

With the error certain sequences of pro-
gram operation will result in an inability
to chain from the keyword listing function
back to the main menu. :

Thomas A. Smith
1525 Lyndhurst Ave.
Camarillo, CA 93010

Thomas Smith’s “Keywords in a Fuzzy
Context” was most interesting. However,
his mathematical interpretations of the
fuzzy operations seem to yield perhaps
unintended results.

By defining the Boolean AND opera-
tion as the minimum of two values, Smith
has created a function that emphasizes the
smaller value and ignores the larger one.
Consider the use of the AND operation as
applied to the values of the corresponding
keywords in the interrogation and the ar-
ticle descriptors. If an interrogation at-
tribute was assigned a weight of 0.4 and a
group of five articles with keyword values
of 0.2, 0.4, 0.6, 0.8, and 1.0 were being
considered, the results of the fuzzy AND
would be 0.2, 0.4, 0.4, 0.4, and 0.4
respectively. Thus, rather than reflect a
combination of the desired importance of
an attribute and its value in an article, the
AND operation limits the value of an arti-
cle attribute to the keyword value, i.e., all
articles with values greater than 0.4 will
be evaluated equally and assigned a max-
imum result of 0.4. Why doesnt Smith
use the arithmetic multiply function that
would yield a more discriminating set of
values: 0.08, 0.16, 0.24, 0.32, and 0.4?

A similar distortion occurs in the use of
the OR operation, which is defined as the
maximum of two values. Compare the

18 July 1963 © BYTE Publications Inc

results of (0.9 or 0.1) versus (0.8 or 0.8). Is
the former pairf which yields a result of
0.9, really superior to the latter pair,
which has a result of only 0.87 Note again
the importance placed on one value in a
pair, in this case the larger one, at the ex-
pense of ignORing all information about
the smaller one.

The “maximum” function is equivalent
to (1.0 X larger value + 0.0 X smaller
value). To take into account the smaller
value, the coefficients could be adjusted to
perhaps 0.75 and 0.25. In the above exam-
ple, this formula would yield 0.7 for (0.9
or 0.1) and 0.8 for (0.8 or 0.8). The values
of the coefficients could be adjusted
depending on the importance you assign
to the larger vallie versus the smaller one.

Seymour Small

Center for Birth Defects Information
Services ;

171 Harrison Ave., Box 403

Boston, MA 02111

i

Storing [Blnary Numbers

There may be a better way to store
numbers in binary floating-point form
than the technique that you presented in
“Binary-Format Numbers Storage on the
Apple II Disk,” (March, p. 453).

Why bother ith the high-order bit? In
fact, why call the DOS routine to put the
data into the file buffer? Just move the
5-byte floating-point number to the buffer
directly and update the byte offset in the
file manager work area. When the buffer
is full, call the DOS routine to output the
buffer and reset the work area pointers.

In fact, many text files do not have the
high-order bit on for each data byte in the
file. These files do not follow the DOS
convention, but they contain valid data
nevertheless. Personal Finance Manager
(Apple Special Delivery) uses a 281-sector
text file for storing binary data (floating
point, integer, and character values, all
without the high-order bit on). A better
technique would be to use BSAVE/
BLOAD for binary data. This eliminates
the program altogether.

Using your technique to store a
1000-element array would take four addi-
tional sectors of disk space (6000 bytes
versus 5000 bytes in a binary file).

Ken Kashmarek

6 Cherokee Ct.
Eldridge, IA 52748
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in Support of Hackers

Contrary to Ron Dyer and Daniel Ross,
(Letters column, February, pp. 26-27), |
find Jerry Pournelle’s column very
enlightening and entertaining. A periodi-
cal that is very technically oriented needs
Jerry’s approach to journalism. I enjoy it
so much that it’s the first thing I read after
“In the Queue.” Pournelle tells it like it is
in the real world. His "“friends” add di-
mension, and the clubs and organizations
add topic material and background.

Daniel Ross should come down from
his pedestal and look around. I've worked
in a software house for seven and a half
years as a quality assurance analyst, and
I'll take the so-called hacker any day to
correct a bug report. The hacker’s tools
are intuition, imagination, and luck. The
rate at which he or she can fix the bug and
get the customer up and running again is
what it's all about. All that top-down stuff
is fine for new software development, but
when the customer finds a bug and
revenue isn't being generated, the hacker
comes to the rescue.

No matter how much you preach and
teach about flow charting or top-down
design, they're long forgotten once the
software is released. If it weren't for
hackers, nothing would get done.

Larry Brown
26565 Joy Rd.
Dearborn Heights, MI 48127

A Vote for Pournelle

In reference to the attack on Jerry
Pournelle in the February Letters column
(p. 26), Dyer and Ross take themselves
and microcomputing much too seriously.
Keep the column just the way it is. I think
that Jerry is much closer to the real world
than either of these gentlemen. Those who
are’ offended can very easily skip the
User’s Column.

Rodger B. Hallen

Regional Comm. Office
American Embassy-Manila
APO San Francisco, CA 96528

Tell Jerry Pournelle that I am with him
100 percent on his comment in the
February User's Column (p. 364). Keep it

Circie 174 on inquiry card. cud
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5.25" Fixed/Removable Winchester Cartridge Drive Systems
For The IBM Personal Computer/Compatibles

® The Genie Cartridge Drive

A revolutionary new 10 Megabyte Hard Disk Drive that in-
cludes a 5 Megabyte removable hard disk cartridge. The car-
tridge dnve system simply plugs into your computer, and in-
ciudes all necessary soltware and hardware. Genie Drives
are compatible with most popular software, and each car-
tridge replaces over 30 double-density floppy disks.

® 5.25" Removable Cartridge

{Prop d ANSI Standard). Imagine, 5 Megabytes in the
paim of your hand. These small Winchester cartridges are
only .75 inches thick and 5.50 inches square. The disk itself
Is completely sealed from the outside and all its hazards by
a sliding door that opens only once the cartridge is firmly
seated Inside the drive.

® Genie's Solution To Personal
Computer Mass Storage Problems

Up until now, people with serious mass storage applica-
tions have had no realistic means of conveniently maintain-
ing their large data bases due to the cost of storage media
and the expense and inefficiencies of doing back-ups. The
Genie systems approach solves such typical storage prob-
lems by allowing both high capacity Fixed Drives and 5 Megabyte Re-
movable Cartridge Drives to be intermixed on the same computer
system. This provides the uitimate storage solution because of the new
ease of doing back-ups, along with ability to maintain several large data
bases on removable cartridges, eliminating the need to tie up expensive
disk drives over a single data base application. With Genie Drives, the
combinstions are uniimited. Flexibility and versatility were key design
considerations. A user can configure up to eight of our Drive Products In
any combination to derive a storage solution for just about any
application imaginable. With Genle, your personal
computer can now take on tasks that

had only been possible with

mainframes.

* 10 MEGABYTES OF ON-LINE STORAGE

¢ FILE SIZES TO 5§ MEGABYTES

s BACK-UP 5 MEGABYTES IN TWO MINUTES
CARTRIDGE INTERCHANGEABILITY
GUARANTEED

Genie Systems
Are
Expandable
Up To 160
Megabytes
Using Any
Combination
of
Genie Drive
Models

e

e 5 MEGABYTES OF ON-LINE
STORAGE
* FILE SiZES TO 5 MEGABYTES

5 MEGABYTES Ceng

SIMPLY
PLUGS INTO
YOUR 1.B.M.

.H'

I

10-15-20

TALK ABOUT USER FRIENDLY
3Com Ethershare™ Compatible (Ethernet Standard)

e USER CAN BACK-UP TO MODELS 5+5 OR X5
REMOVABLE CARTRIDGE DRIVES OR DISKETTES.

5MEGABYTES
10 MEGABYTES
15 MEGABYTES
20 MEGABYTES

Manufacturer's suggested retail price. Includes all required
components.

CP/M-86 and Concurrent CP/M-86 is a registered trademark
of Digital Research.

IBM is a registered trademark of IBM Corporation.

Dysan Is a registered trademark of Dysan Corporation.

UCSD P System is a reglslered trademark of the Regents of
the University of Cailifornia San Diego.

QNX Is a registered trademark of Quantum Software System, Inc.

Etherlink Is a registered trademark of 3Com Corporation.
Ethernet Is a registered trademark of Xerox Corporation.

e |[BM XT Compatible

» Automatic Install (Genie Custom BIOS)

* Comprehensive menu driven utility package

* Intermix different operating systems on
disk or cartridge

* Assign to any drive codes from A thru H

e Choice of volume sizes

* Give your virtual volumes 16 character
names

¢ Assign command allows you to assign 8
virtual drives on line at any one time

* Show command allows instantaneous
viewing of all virtual drives on line

* Help command displays syntax for all
new commands

s User can back up to or from any model
Genie Drive

« File sizes 5-20 megabytes, dependent
upon drive type.

* Automatic recovery system

e Easy back ups in minutes

e Cartridges can have 16 character names

e System status screen messages

* System expandable to eight drives
using only one slot in your IBM PC

* Built-in error detection and correction

« No preventative maintenance required

* Power-on self test

* Create turnkey systems

e Uitra hi-speed DMA data transfers

* Comes complete with all necessary
software and hardware

* Operating systems supported:
IBM DOS 1.1, 2.0, CONCURRENT CP/M 867
CPIM 86°, UCSD P SYSTEM® , QNXTM

AVAILABLE AT YOUR LOCAL COMPUTER DEALER

CeNie COMPUTER CORPORATION
31131 Via Colinas #607 » Westlake Village, CA 91362°(213)991-6210° TLX 658233 (GENIE USA)
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Circle 139 on inquiry card.

Apple® 11, IIe
5 megabyte
Removable

HARD_DISK™
#1,295

HARD_DISK is
designed for fast access
to large data files.

The Removable
HARD_DISK PAC™
can even replace floppy
diskettes as a very
reliable backup media
and eliminate the need
to add floppy disk

drives.

One Year Warranty
205-871-0987

Digital Electronics Systems

107 Euclid Avenue
Mountain Brook, AL 35213

HARD_DISK, PAC sre trademsrks of Digiwl Electronic
Systemns. inc.

Apple 11, lle is o crad k of Apple Comp inc.
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a user’s column. Tell me about things that
can be bought and have been tested. Let
somebody else write the language
theorist’s column.

I rather like seeing a little of the
background behind the columnist’s life. It
makes the column seem miore like a letter
from a friend. And it helps to explain why
“excellent” products that are hard to learn
get such a chilly market reception; most
people are too busy to spend the time
learning them.

A reverence for clear thought is more
the domain of the scientist/mathemati-
cian/theorist than the engineer. Those
who solve real physical problems under
time and expense constraints use many
“cut and try” or “rule of thumb” ap-
proaches. Many practical real products
are produced this way, and recombinant
DNA and movies are prime examples, not
counter-examples, Haven't Pournelle’s
critics ever heard of the “cutting rooms” in
Hollywood?

R. S. Lumsden

36 Palomino Crescent
Willowdale, Ontario M2K 1W3
Canada

Revisiting the Next
Generation

Timothy Stryker presented a proposal
for a stack-oriented microprocessor that
would directly implement in hardware the
primary operations of a high-level lan-
guage such as FORTH (“The Next Genera-
tion of Microprocessor,” January, p. 128).
However, as Stryker points out, this
machine does not implement threaded
code, and therefore it does not provide
one of the most significant features of
FORTH—extensibility of the operation
set. In fact, implementing FORTH on this
machine would require either an inner in-
terpreter as in present-day implementa-
tions (the FORTH routine NEXT) to run
FORTH code, which is very inefficient in
terms of time, or in-line threading via ex-
plicit subroutine calls, which is inefficient
in terms of space.

By making the following slight change
in Stryker’s scheme, it is possible to imple-
ment threaded code directly and efficient-
ly in hardware (in fact, Stryker suggests a
similar trick in his article, but for other
purposes): the low-order bit of each
machine instruction is used to distinguish
between primary operations and user-
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defined extensions to the operation set. If
this bit were set, the rest of the byte being
examined would be decoded as an or-
dinary machine instruction to be executed
directly by the hardware, but if the low-
order bit was 0, this and the following
byte would be treated as a 16-bit address
of a subroutine to which an implicit CALL
would be performed. With this architec-
ture, a full version of FORTH can be im-
plemented directly in machine language.
User definitions would be compiled sim-
ply as subroutines. The double-indirect
threading of today’s FORTH is not needed
because its main function (distinguishing
between machine code and high-level
code) is taken over by the hardware, and
its other functions (e.g., for the definition
of new operation types) can easily be
achieved if there are instructions to direct-
ly access the subroutine return stack and
its stack pointer. Moreover, in this new
machine’s FORTH, machine and high-
level operations can be arbitrarily mixed.
And in contrast to present-day FORTHs,
operations in the primary word set require
only 1 byte for each reference and no
overhead in machine time; high-level
operations require the same amount of
memory but less time than at present.

The cost of this scheme is small—on
average, Y2 byte of memory for each user
definition because definitions must begin
at even addresses. Also, Stryker's ab-
breviated “PUSH a 16-bit constant”
operation could no longer be implemented
(i.e., a 16-bit PUSH would now always re-
quire 3 bytes of program space). How-
ever, PUSHes of constants above 16 or so
make up only a very small part of a typi-
cal program.

Gordon Wassermann
Plasshofstrasse 29
4630 Bochum

West Germany

Surpassing the 680007

[ read Chris Morgan’s Product Descrip-
tion of IBM’s 9000 (January, p. 100). Ex-
cellent article and to the point. Sounds
like quite a product.

The article’s last statement provides
food for thought and speculation. “In one
gesture, IBM has legitimized a micropro-
cessor that deserves more attention. The
Motorola 68000."

It would be interesting to know when
IBM made the decision to use the 68000 in

Circle 432 on inquiry card. =i
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With Ultralerm, the revolutionary nes card
trom Videx, vou'll enjov sweeping panoranias
of spreadshects that vou've never seen betore
128 columns by 32 lines, 132 columns by 24
lines and even 160 columns by 24 lines. You'll
revel in the scenics ol a whole year ol records
stretching out actoss your screen

You'll also delight in the new horizon ot 80
cotumns by 48 lines ——double the lines vou
normally have. So vour word processing will
teveal a “depth of character” never possible
betore!

Another breath-taking view ot Ultralerm — it
delivers absolutelv thicker-tree, state of the art
displav, with 8 x 12 character matrix giving you
preposterousty clear, readable characters. Not
only will vou see more characters on your
screen (a whopping 3096 possible), but they’ll
also be larger and more readable than the
characters you read every day in your news-

Appleis a registered trademark of Apple Computer Ine

paper! And vou can ditterentiate those charac
ters in several modes: normal twhite on black
inverse (black on white), bright intensitv and
dim intensit

Ultralerm teatures a built-in sott video switch
and has complete tirmvare support tor BASIC
ascab and CP M Use itwith the Apple 1
Apple He, Apple 111 and Franklin

UltraTerm. Come on over and
enjoy the view.
Suggested retail price: $379

Videx]

897 NW Grant Avenue, Corvallis, OR 97330
50 3-738-0521

CPMOs aegistered trademark dpital Research g
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the 9000. Was the Intel 80286 available at
the time? As of today (the 80286 became
available in the fourth quarter of 1982),
the 80286 will run rings around the 68000
on every score from speed to chip count.
The 68000 won't come close in the C/Unix
“microcomputer box” competition, for ex-
ample. I think the 68000 has been sur-
passed.

Howard Boyet
14 E. 8th St.
New York, NY 10003

And More Pdkkdos. ..

EEPROMs, etc. Why not permit users to
reconfigure ad libitum? After all, the
keyboard is detachable. When it becomes
thoroughly discombobulated, they can
always return it for refurbishing.

Jon Singer

Associate Engineer
Metamorphic Systems
4858 Sterling Dr.
Boulder, CO 80310

The Notion
of Computer Literacy

It is my sad duty to inform you that the
otherwise excellent letter from Chris
Rudek (March, p. 22) contains a typo-
graphical error. The word “pokkdo”
should actually be “pdkkdo.”

It further annoys me that a ROM
change is required to reconfigure the
Osborne keyboard. This kind of executive
paranoia is unjustifiable in light of the
manifest availability of EAROMs,

I'd like to rebut E.J. Neiburger’s letter
(March, p. 16) scornfully decrying the
need for computer literacy. The author
shows more wit than insight.

Had the notion of camputer literacy ex-
isted in the decades following the 1830s, it
surely would have been pressed into ser-
vice by the builders of railroads and other
early products of the Industrial Revolu-
tion. The fact is that folks back then were

just as leery of those machines as folks to-
day are of computers.

Comparing computers to telephones or
digital watches is misleading. Telephones
came at the end of the Industrial Revolu-
tion, when the public was ready to ac-
cept—and expect—the “wonders of
science.” Nowadays we grow up with
telephones and either don't give them a se-
cond thought or view them as indispen-
sable tools of modern life—presumably
the computer’s future niche.

The computer literacy issue is a moot
point. In two years or five the public will
be computer literate by virtue of media
overexposure and plain old familiarity —
but what about those in the industry itself
who write the documentation meant to
clarify both hardware and software? Will
they achieve literacy? I hope so, because
my poor brain is wearing out from so
much head scratching arising from puz-
zling over obtusely written manuals.

Sadja Herzog
6519 Fountain Ave.
Los Angeles, CA 90028®

AZTEC C — “*C’' PROGRAM DEVELOPMENT SYSTEM
PORTABLE SOFTWARE APPLE CPIM IBM

Shipping: COD, 2nd day delivery. or Canada, add $5 Canada 2nd day or US next
day delivery, add $20 Outside North America, add $20, and for 2nd day add $75.
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IBC MIDDI CADET ™ ALTOS 'V ACS 8000-10

Maximum Users Q Maximum Users 4

Disk Storage 20 MB Disk Storage 10 MB
Memory 256 KB ** Memory 208 KB

CPU Speed 6 MHz CPU Speed 4 MHz
Benchmark (iapsed time 1:44 Minutes® Benchmark (ciapsed time) 5:03 Minutes™®
List Price §$7495.00 List Price §7995.00

The IBC MIDDI Cadet is better, faster and less expensive than the ALTOS ACS-8000-10 and
others. That's why we call it the heavyweight performer.

Because the MIDDI is completely software compatible with ALTOS, ONYX™ Dynabyte™ and
others using CP/M™ 2.2, MP/M™Il or OASIS™, you can transport your applications software to the
MIDDI without modification. So why not take the benchmark test yourself.

If you are an OEM, system integrator, multiple end user, or dealer for any of our competitors,
send a copy of your application program to IBC. We will run your software on the MIDDI without
modification and give you the elapsed time in minutes. You be the judge. If it really is faster
than your current hardware and it is, then you owe it to yourself and your customers to switch to
IBC

So remember! When you want a heavyweight performer at a low price, contact: »'

CY
OUTSIDE THE USA WITHIN THE USA ({)"f\
Wnlegmm Business Computers Iw DISTRIBUTION Circle 189 on inquiry card é‘r@

21592 Marilia Street 1140 361h Street Suite #212 ) ;
Chatsworth. CA 91311 Ogden, UTAH 84403 *Four users under OASIS %
(213) 882-:9007 TELEX NO 215349 (801) 621-2294 ** Upgradeable 1o 512 K Bytes =~

2%

ALY a trademark of ALT mputCr Sylem NYX 15 @ trademark of Onyx Systems Inc YNABYITE 15 o rademark ot Dynabvie Busine !|
mpyters >IM & MP/M are rademarks of gital Research. and OASIS 1s a rademark of Phase One System
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Rana’s disk drive was
ce as good as Apple’
with one head.

|

ow we have two.
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We added another head
so you won’'t have to buy another disk.

That's the beauty of a double sided head. A
floppy disk which allows you to read and write on
both sides. For more storage, for more information,

for keeping larger records,
and for improved perfor-
mance of your system.
That’s what our new Elite
= [J™= Twoand Elite Three offers.
It's the first double headed
Apple® compatible disk
drive in the industry. And of
subie siged neads cive ope COUSE, the technology is
ibsorasseieminihon” " from Rana. We're the com-
puters such as IBM's. pany who gave y0u 163K
bytes of storage with our Elite One, a 14% increase
over Apple's. And now with our high tech double
sided heads, our Elite Two and Three offers you two
to four times more storage than Apple’s. That's
really taking a byte out of the competition.

We put our heads together
to give you a superior disk drive.

We designed the Elite Three to give you near
hard disk capacity, with all the advantages of a
minifloppy system. The double sided head oper-
ates on 80 tracks per side, giving you a capacity of
652K bytes. It would take 42 Apples to give you
that. And cost you three times our Elite Three's
reasonable $849 pricetag.

It takes 4v2 Apples to equal the capacity
of our superior Eiite Three.

The Elite Two offers an impressive 326K bytes
and 40 tracks on each side. This drive is making a
real hit with users who need extra storage, but
don't require top-of-the-line capacity. Costwise, it
takes 2V2 Apple drives to equal the performance of
our Elite Two. And twice as many diskettes. Leave it
to Rana to produce the most cost efficient disk
drive in the world.

We’ve always had the guts to be a leader.

Our double sided head may be an industry
first for Apple computers, but nobody was surprised.

® Apple 1s a registered trademark of Apple Computer. inc.

They've come to expect it from us. Because Rana
has always been a leader. We were the first
with a write protect feature, increased capacity,

Your word processor stores 5 times as many pages of text on an Elite Three
diskette as the cost ineffective Apple.

and accurate head positioning. A first with attrac-
tive styling, faster access time, and the conve-
nience of storing a lot more pages on far fewer
diskettes. We were first to bring high technology to
a higher level of quality.

So ask for an Elite One, Two, or Three.
Because when it comes to disk drives, nobody
uses their head like Rana.

RanaSystems

20620 South Leapwaod Avenue, Carson, CA 90746 213-538-2353. For dealer information call

toll free: 1-800-421-2207. In California only call: 1-800-262-1221. Source Number: TCT-654
Circle 347 on inquiry card.
Available at all participating Computerland stores and other tine computer dealers.
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Build the RTC-4 Real-Time

Controller

A 4-bit single-chip microcomputer from Texas Instruments
comes preprogrammed for timed automatic control.

Bee-beep . . . bee-beep . . . bee-
beep. I fumbled for the alarm button
on my digital watch and briefly
wondered what I had set it for.

“Oh yeah. Time to turn on the
recorder.”

The audio-cassette recorder in
question was set up in one corner of
the Circuit Cellar and connected to an
FM radio. I had set it up to record a
local news program, which is broad-
cast daily at 5:30 p.m. in my area.
Because 5:30 is not usually a conve-
nient time for me to listen to the
radio, I often record the program so
that I can listen to it later in the even-
ing or the next day while I'm driving
someplace.

So it was 5:28. Time to turn on the
recorder. The trouble was I was out-
side working on my satellite dish
antenna. As | dashed into the house
and down the stairs, I thought,
“There’s got to be a better way to do
this.”

Once the recording was safely
under way, | began to consider
various automatic methods. I could
use a mechanical timer, a simple
digital alarm clock (with appropriate
Circuit Cellar modifications), a BSR
X-10 Home Control System timer, or
my existing home-security and con-

Copyright © 1983 Steven A. Ciarcia.
Ali rights reserved.
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by Steve Ciarcia

trol system. None of these seemed
completely satisfactory. Instead, I
decided to look for a more universal
solution.

The problem of timed activation
pointed out the need for a general-
ized, cost-effective timer/controller
that might, while solving my par-
ticular problem, have additional
capabilities. As I was evaluating
various circuits for real-time con-
trollers, I came across some prepro-
grammed TMS1000-series 4-bit
microcomputers-on-a-chip from
Texas Instruments. One of these chips
became the essential element in this
month’s project, the Circuit Cellar
RTCH4 real-time controller.

The RTC-4 is a four-channel time-
activated device or appliance con-
troller that can be built for less than
$100, complete with keypad, display,
power supply, and relay outputs. It
can be used in the home or laboratory
for general time-dependent applica-
tions or, as in my case, to solve one
particularly nagging problem.

Before jumping into how to build
the RTC-4, let’s take a look at the
TMS1000 family tree and the par-
ticular branch of use in our project.

The TMS1000 Family

Texas Instruments (TI) makes a
large family of single-chip MOS/LSI
(metal-oxide semiconductor/large-

www americanradiohistorv com

scale integration) components called
the TMS1000 series, which all contain
4-bit microprocessors. While the ap-
proximately 50 members of the
family share a common subset of
about 40 instructions, they differ in
the varying amounts of read-only
memory (ROM) and random-access
read/write memory (RAM), and
varying numbers of 1/0O- (input/out-
put) control circuits. The family’s
members also differ in packaging and
power requirements, but, in the
28-pin dual-inline package, the basic
TMS1000 and TMS1100 are virtually
the same with the exception of inter-
nal memory capacity. TI intends that
the ROM in TMS1000-series com-
ponents be mask-programmed for
specific computing tasks; the devices
are not general-purpose micropro-
cessors, as are the familiar Z80, 6502,
and 8088.

One major member of the product
line is the TMS$1100. This chip has
2048 bytes of internal ROM, 128 4-bit
words (nybbles) of RAM, 4 input
lines, and 19 output lines. (The basic
TMS1000 contains less memory.)
Figure 1 is a block diagram of its in-
ternal structure.

TMS1121C UTC

Somewhere on the 1100 branch of
the TMS1000 family tree is an off-
shoot called the TMS1121C Universal
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Photo 1: Prototype of the Circuit Cellar RTC-4 real-time controller, a unit suitable for switching low-current external devices
on and off according to immediate commands or stored time-lapse event settings.
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Figure 1: The functional block diagram of
the Texas Instruments TMS1100 4-bit
single-chip microcomputers is shown in
figure 1a. Figure 1b shows the pinout and
170 specifications of the TMS1000 series .

(1b)

PIN NAME DESCRIPTION TYPE

K1,K2,K4,K8 DATA INPUT INPUT

00-07 DATA OUTPUT LIMITED CODE OQUTPUT
RO-R10 CONTROL OUTPUT OUTPUT

0S8C1,0S8C2 TIMING INPUT (RC)

INIT POWER ON RESET INPUT

TMS1000

1024 -BYTE ROM
64 -NYBBLE RAM

TMS1100
2048-BYTE ROM
128-NYBBLE RAM

(1NYBBLE - 4 BITS, 1 BYTE= 8 BITS)

R8 q
Rro [}
R10 ]

1.

Gnp (] 4

K1 ]
k2
ks ]
k8 (]
INT [
o7 [
06 (]
05 ]
o4
03 {]

S
28

27

26

TMS1000/
T™S1100 25

24
23
22
21
20
19
18
W)
16
15

1LY
[l R6
[l RS
[ Ra
[ R3
 R2
] R1
(] RO
] +9v
] osc2
] osc1
1)
] o1
] 02
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Figure 2: Block diagram of the Circuit Cellar RTC-4 real-time controller, showing the TMS1121C 4-bit microcomputer and its

associated user-interface components.

Timer Controller. When I found out
about the TMS1121C UTC, I realized
that it was the perfect basis for the
Circuit Cellar RTC4 real-time con-
troller. It is a variant of the 1100,
designed and mask-programmed by
Texas Instruments primarily to be a
demonstration device for the
TMS1000 product line. The 1121 is
intended to provide a simple and in-
expensive means for a prospective
customer to become familiar with the
workings of the 1000 series in an easi-
ly understood application that does
not require costly custom program-
ming. Fortunately for us, someone at
TI did a little thinking and produced a
rather neat (even considering its
limitations) real-time programmable
controller on a single chip.

RTC-4 Characteristics

The RTC-4 features a variety of
control possibilities and operating
aids: various status displays are avail-

able, many events can be pro-
grammed at once, and several options
can be set up. Part of the RTC4's
task is merely to operate as a digital
clock, displaying the time of day and
the day of the week. The capabilities
of the RTC-4 are essentially those of
the TMS1121. A list of the unit’s fea-
tures is shown in table 1.

The RTC+4 contains additional cir-
cuitry necessary to interface the chip
to the real world. In addition to the
TMS1121, the unit includes an LED
(light-emitting diode) display and
associated drivers, a 20-key keypad,
and four output relay switches.

The 20-key keypad enables you to
enter instructions and data into the
TMS1121. The instructions may be in
the form of a stored program telling

. the RTC-4 what to do in the future,

or they may be intended for im-
mediate action. Using the pad, you
can turn any of the output relays on
or off directly without storing the

www americanradiohistorv com

commands in memory. Also, using
the pad you can originate, change, in-
spect, or delete any timer programs.

The RTC-4 is capable of retaining
up to 18 timer programs (on/off set-
tings), which are entered through the
keypad. Each of these programs can
control one of the four output relay
switches. The onboard output relays
are small, low-current devices, so if

1. Four independent switch outputs with
buffer

2. Display of time and day and status of
its own switches

3. As many as 18 daily or weekly pro-
grammable setpoints

4. Memory display of programmed set-
points

5. Key entry for clock set and timer set

6. 50-Hz or 60-Hz operation

Table 1: Capabilities of the RTC-4,
which are essentially identical to those
of the TMS1121C Universal Timer
Controller.
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Figure 3: Schematic diagram of the RTC-4. A type-MAN74A common-cathode LED display module is specified, a type somewhat
different from the junk-box unit used in the prototype (see text box, page 34). Please note the position of the MSD (leftmost digit)
and the LSD (rightmost digit) when wiring the unit.

you want to control a toaster, you'll
need to let the onboard relay control
a larger outboard relay, which in turn
operates the high-current device.
There are two kinds of timer pro-
grams: fixed programs and interval
programs. Fixed-time programs tog-
gle an output switch at a specific time
of day, while interval programs tog-
gle an output switch when a certain
interval of time has elapsed since the
previous toggling of the switch.
Fixed-time programs are retained in
memory and repeatedly executed. In-
terval programs are automatically
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deleted after execution.

Each program setting toggles only
one switch, but a special function
exists to combine on/off operations
into one program sequence: the SLP
(sleep) function is used to turn a
switch on and then off 1 hour later.
Il tell you more about programming
the RTC4 later.

RTC-4 Hardware

Figure 2 is a simplified block
diagram of the RTC4, and figure 3 is
the schematic diagram. Most of the
circuitry of the RTC+4 is associated

wWwWWwW . americanradiohistorv.com

with the keypad and display and is
multiplexed.

As with the other members of the
TMS1100 group, the input lines on
the TMS1121 are designated K1, K2,
K4, and K8 (after their binary
significance), and the two sets of out-
put lines are labeled O0 through O7
and RO through R10. The eight O out-
put lines are configured during the
mask-programming of the chip such
that only certain combinations of
their output values are attainable.
Rather than a full range of 256 values,
these eight lines can be set only to a
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specific subset of combinations de-
fined by the accumulator and status
flags. Most frequently the O lines are
used as display drivers or status in-
dicators. In this application, very few
combinations of the eight O lines are
necessary. The 11 R-series output
lines, on the other hand, are treated
separately; each R line can be set or
cleared individually.

The OO0 through O7 lines are data-
output lines used here to convey the
mode, day, switch, and seven-seg-
ment codes (for the display) along a
time-multiplexed bus. Each O line is

buffered through a type-75491 MOS-
to-LED-segment driver. Line OO0 is
segment A, O1 is segment B, and so
on through O6, which is segment G.
Line O7 is called the decimal-point
segment even though no decimal
points are used in this application; O7
is attached to the LED that indicates
operation of the SLP (sleep) com-
mand.

Output lines RO through Ré6 are the
digit-select lines. Each of the four
numeric digits in the LED display
module is composed of a cluster of
seven segments; the O lines control

www.americanradiohistorv.com

Numbar  Type +5vV GND
11 75481 1" 4
Ic2 75481 11 4
Ic3 Th482 11 4
Ic4 75482 1 4
ICs TMS1121C 20 4

the segments, while each of four of
the R lines activates a digit cluster.
Each of the digit-select lines is buf-
fered through a type-75492 signal-
inverting MOS-to-LED digit driver.
Only one digit-select line is active and
one display group illuminated at a
time, but by sequencing (multiplex-
ing) through all the digits rapidly, the
system can make all the LEDs appear
to be illuminated simultaneously.
The two MOS-to-LED drivers, the
75491 and 75492, are designed to
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RO — Mode — AM, PM, ON,

OFF, SLP

—0,1,0r9
(error)

R2 — Hours — 0 through 9

R3 — Tens of minutes — O through §
and 9 (error)

— 0 through 9
and colon

— SUN, MON,
TUE, WED,
THU, FRI,
SAT

— SW1, Sw2,
SW3, Sw4

R1 — Tens of hours

R4 — Minutes

RS — Day of week

R6 — Switch

Table 2: Groups of LED status and
numeric displays in the RTC-4, along
with their corresponding select lines.

drive common-cathode LED displays.
The 4-digit numeric module is wired
for common-cathode operation, and I
set up the discrete LEDs in the three
other display groups as common-
cathode also. By impressing a logic
high level (binary 1) on the O lines
and logic low level (0) on one of the
digit-select lines, the LEDs of each of
the display groups can be lit. The
seven display groups and their in-
dividual select lines are shown in
table 2.

In addition to tunctioning as digit-
select lines, the RO through Ré out-
puts are used in combination with the
K-group input lines in scanning the
keypad matrix for user input. As each
display group or digit cluster is
selected in its turn by an R line, the
same R line applies a logic 1 to a col-
umn of three keys (or two keys on the
Ré line). If one of these three keys is
pressed during the application of this
scanning signal (thereby closing the
circuit), the signal will flow into one
of the three K input lines. The pro-
gram in ROM determines which key
has been pressed by reading the K
lines in sequence and comparing the
combined R and K addresses. This
procedure includes use of a 10-ms
(millisecond) software contact-de-
bouncing subroutine.

The remaining four R output lines
(R7 through R10) are the timer out-
puts. Buffered through some more
sections of a 75492, these signals, in
the case of the RTC4, drive electro-
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mechanical relays; you could use
solid-state relays also to control ex-
ternal equipment.

The rest of the RTC-4 consists of
the power supply and timing sections.

The TMS1121 uses a resistor and a
capacitor in a tuned circuit, rather
than a crystal, to set its internal clock
frequency. This is adequate because
the real-time-clock function is synch-
ronized to the 60- or 50-Hz AC power
line, and the actual processor clock
speed is not critical.

With the 47-picofarad/47k-ohm re-
sistor/capacitor combination shown
in the schematic, the clock frequency
should be about 300 kHz. The 60- or
50-Hz timing signal is derived from
one side of the power-supply trans-
former. This clock signal is made

The RTC-4 keyboard
has 10 dual-function
and 10 single-function
keys; programming
Is relatively
straightforward.

more square by the transistor Q1 and
applied to the K8 input line. If the fre-
quency source is 60 Hz, then you
should install jumper J1 (it is omitted
for 50-Hz operation). The INIT input
pin, connected to diode D1 and
capacitor C1, functions as a power-
on reset line.

The power supply requires a center-
tapped (CT) step-down transformer
that has an output between 20 and
24 V (volts). I used a 300-mA (milli-
ampere), 22-V CT unit (Micromint
PITB-109), but a 450-mA, 24-V center-
tapped transformer from Radio Shack
(catalog number 273-1366) should also
work. The RTC~4 cannot be battery
powered because the power line’s fre-
quency is used for timing. The rest of
the power-supply circuit consists of a
standard type-7805 three-terminal
voltage regulator configured for a
+9-V output with a zener diode to
raise its ground reference potential.

If you dont have any 4- or 5-V
zener diodes for this kind of circuit, I
recommend that you use an LM317

regulator instead. The powet for the
displays and relays need not be well
filtered or regulated; it can be derived
directly from the rectifier output
when using a 22-V transformer. In the
case of higher-voltage transformers,
you might need to add a 7812
regulator to keep the LED drivers
from dissipating too much power.

Keypad Programming

Programming the RTC+4 is rela-
tively straightforward. The keyboard
has 10 dual-function and 10 single-
function keys, as shown in table 3.

When the RTC+4 is turned on, the
display will automatically read Sun-
day at 12:00 p.m. if the unit is con-
figured for 60-Hz operation (with
jumper J1 installed). If the RTC4 is
set for 50 Hz, then you must press the
CLK key to start it. Obviously, after
you turn it on in this fashion, the first
thing to do is set the correct time on
the clock.

For instance, entering the following
keypress commands:

SUN, DAY, 1, 1, 2, 4, PM, CLK

sets the clock to 11:24 p.m. Sunday
evening.

The pattern for setting the clock is
always the same. The day of the week
is registered by typing, in this case,
the SUN and DAY keys. The SUN
key could be interpreted as meaning
“1”, but the entry of the DAY key im-
mediately afterward leaves no am-
biguity, and the software can deter-
mine your intent. (Texas Instruments
uses the name WEEK for this key, in-
stead of DAY, but since all entries in-
volve a day setting, I felt that DAY
was better than WEEK as the key
legend.)

After the day of the week has been
set, you tell the computer the hour
and minutes, and whether these are
antemeridian or postmeridian (a.m.
or p.m.). Once the proper day and
time have been selected, you press the
CLK key to start the real-time clock
from that setting.

Direct Switch Control -

The RTC-4 controls external de-
vices and appliances through four
relay-switch outputs designated SW1,

ud"
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SW2, SW3, and SW4. These switches
can be individually turned on or off
at specific times under program con-
trol, or they may be directly con-
trolled from the keypad. To directly
turn switch 2 on and then off, the
commands would be:

2, SW, ON, ... 2, SW, OFF

An alternative to separate on/off
command sequences is the SLP (sleep)
command. The sequence:

2, SW, SLP

will turn switch 2 on immediately and
then automatically off 1 hour later.
Any of the three basic functions, SLP,
ON, or OFF, may be specified for any
of the four switches. But the direct
control sequences are not stored in
RAM.

Fixed-Time Programs

Fixed-time programs change the
state of the switch when the clock
reaches a preset time. A typical se-
quence for entering a fixed-time pro-
gram would be:

3, SW, MON, DAY, 9, 0, 0, AM, ON

This series would turn on switch 3 on
Monday morning at 9:00 a.m. The
first two keys, 3 and SW, indicate a
switching function for the specific
output channel 3. Next, you enter the
day and time in the same manner as if
you were setting the clock. Finally,
you designate the action desired, ON.

As the key sequence is entered, the
digital readout and LED indicators
display the program settings. The
day, time, and program function are
automatically stored but will con-
tinue to be displayed until another se-
quence is initiated. To return the
display to the current-time digital-
clock mode, press CLK.

If the switch being controlled or
day of the week differs in the next se-
quence from the preceding setting,
the preceding key sequence must be
repeated in its entirety with the new
parameters. If, however, the switch
number and day of the week are the
same, a shortened sequence can be
used:

1, 1, 4, 5, AM, OFF

If both of the above sequences are
entered, the combined result would
be to activate switch 3 on Monday at
9:00 a.m. and deactivate it at 11:45
a.m. the same day. In the case of my
tape recorder, I want the action to
take place every day, so I use the
EDAY (every day) coinmand to turn
the recorder on every day at 5:30
p.m. and off at 7:00 p.m. as follows:

1, SW, EDAY, DAY, 5, 3, 0, PM, ON
7,0, 0, PM, OFF

Exceptions to this can be added as
separate program lines. Because the
radio program [ record runs for only
30 minutes on weekends, instead of

You are able to
display stored
timer settings by
the day or by
the switch channel.
Status LEDs show
pertinent information.

the usual 90 minutes during the week,
I can shut the recorder off 60 minutes
sooner on Saturday and Sunday:

1, SW, SAT, DAY, 6, 0, 0, PM, OFF
1, SW, SUN, DAY, 6, 0, 0, PM, OFF

Interval Programs

In an interval program, the func-
tion is performed after the specified
time interval has passed. For exam-
ple, in the sequence

4, SW, 2, 3, 0, ON

switch 4 would be turned on 2V;
hours after the last key in the se-
quence is pressed. ON, OFF, and SLP
commands can be used in interval
programs. If SLP were substituted for
ON in the above entry, switch 4
would have been turned on after 212
hours and off again after 3%z hours
from the time of programming. The
maximum time length for any inter-
val is 11 hours and 59 minutes. Inter-
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Double-Function Keys

EDAY/0 - Everyday or 0

SUNN - Sunday or 1

MON/2 - Monday or 2

TUE/3 - Tuesday or 3

WED/4 - Wednesday or 4

THU/S - Thursday or 5

FRI/6 - Friday or 6

SATI7 - Saturday or 7

SWIDISP - Switch or Display switch-
program memory

DAY/DISP - Day or Display daily-

program memory

Single-Function Keys

8 - Numeric 8

9 - Numeric 9

AM - AM time setting

PM - PM time setting

ON - Switch on

OFF - Switch oft

SLP - Sleep — switch output on

for 1 hour then off

CLR - Clear entry or Error
MEM CLR - Clear Program Memory
CLK - Set or display clock

Table 3: Functions of keys on the
RTC-4’s keypad; some have two func-
tions, others only one.

val programs can also be combined in
the same manner as the fixed-time
programs:

4, SW, 3, 0, ON
3, 1, OFF

These commands cause switch 4 to be
activated after 30 minutes and deac-
tivated after 31 minutes. The result is
a 1-minute “on” time that starts 30
minutes after command entry.

Program Display and Errors

Stored timer settings can be dis-
played by the day or the switch chan-
nel. For example:

2, SW, SW, ... SW, SW

would display all programs affecting
switch 2. As each step is displayed,
the status LEDs and numeric display
show pertinent information such as
the time, day, and what relays are set
on or off. Entering

SAT, DAY, DAY, . . . DAY, DAY
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Photo 2: Back side of the RTC-4 prototype.

Prototype Construction Techniques

I receive at least half a dozen letters each month ask-
ing me how I put my project prototypes together and
wire them. This. month I'll reveal a few of the techniques
I exercised in building the RTC-4.

To begin with, I don’t recommend my techniques for
everyone. I try to keep the circuit boards very small and
lay the components out in an aesthetically pleasing ar-
rangement. The results are not particularly easy to
troubleshoot or modify.

I use standard integrated-circuit (IC) sockets (I prefer
the Amp brand), and I hard-wire the power-supply and
ground bus lines around the perforated project board
using 22-gauge tinned bus wire. These soldered power
connections fasten the IC sockets to the board.

Next, I insert the discrete components into the board
and if possible directly route their leads to the ap-
propriate pins on the IC sockets. When I absolutely
must cross some leads, I use Teflon-insulated wire or
sleeving. | finish by using 28- or 32-gauge wire-wrap
wire to finish the connections, but I point-to-point
solder them.

This may seem tedious, but I end up with a low-
profile package, shown in photo 2, that looks very
much like a commercially produced unit. It took me
about 14 hours to assemble the RTC-4 prototype. Some
of my other projects take much longer.

One detour I traveled during the RTC-4 project was
the result of wanting large LED-display digits. 1 had
some 0.3-inch type-MAN74A common-cathode single-
digit display components, but | decided to adapt a
4-digit 0.7-inch display component I found in my junk
box. Unfortunately, units of that type are not intended
to be driven as multiplexed displays, and the digits are
not wired individually. I had to disassemble and rewire
it so that it functioned as 4 separate digits. Photos 3a
through 3d show the process. It was so much trouble
that I would just use the MAN74As if I were doing it
over,

instead displays the programs for a
particular day. You can also display
those for every day (use EDAY ).

Errors in command entry are in-
dicated by the appearance of all nines
(“99:99”) in the display, which can be
cleared by the entry-clear key, CLR,
or the program-memory-clear key,
MEM CILR. It is possible to selectively
clear program segments. For exam-
ple, entering

1, SW, MEM CLR

would erase all programs pertaining
to switch 1. Similarly, entering
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FRI, DAY, MEM CLR

home activities can be simulated. It is
certainly more cost-effective and

erases any Friday programs.

Applications

Obviously, one of the more prac-
tical uses for the RTC-4 is to enhance
your home’s security by giving your
house that lived-in look. If, for exam-
ple, you have three lights and a stereo
system plugged into the RTC-4, you
could go away for weeks at a time
and leave everything blinking on and
off and sounding away. Because the
RTC-4 can be programmed for se-
quences of one week, most normal

reliable than other timer-controllers
I've seen.

A Previous Project's Woes

Some of you might have wondered
why I didn’t use the BSR X-10 Home
Control System timer unit, which
performs many of the same functions.
Besides the obvious damper of losing
a chance to experiment with some in-
teresting components from TI, elimi-
nating a good article topic, I've had
less than consistent results with the
X-10 devices over the years.
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Photo 3a: This typical National Semiconductor 4-digit LED

display (which I believe to be one of the NSB7400 series) is
most frequently used in digital clocks. It consists of three
parts: a plastic circuit board with LEDs bonded to the circuit
traces, a plastic reflective digit form, and a red lens cover.

Photo 3c: Because this display has one common cathode line
for all 4 digits, I had to cut it at strategic points to isolate the

digits.

Photo 3b: The LED display with the lens cover removed.

L Q
R
/ %

Photo 3d: Finally, I drilled holes and soldered wires to the in-
dividual digit connections.

At one time (shortly after my arti-
cle on attaching an X-10 controller to
a computer; see reference 1), most of
my house was X-10-activated and
remotely controlled. Frequently, how-
ever, I would find that the switches
would reset or change state arbitrari-
ly. I attributed this to power-line
transients or electrical noise. Even-
tually I remedied this situation by re-
transmitting the intended status of
each channel once every minute (ob-
viously a tedious task suitable only
for a computer).

Finally, I had a complete falling out
with the BSR X-10 system shortly

after a thunderstorm a few summers
ago. While nothing else (computers,
television sets, printers, etc.) in the
house was affected, eleven X-10
remote receivers were blown out all
at once. | expected to lose a couple
receivers now and then, but I didn't
expect to replace all of them. And I
learned that when a light bulb burned
out on a lamp connected to a lamp
module, the module was often de-
stroyed. In later production, BSR sup-
posedly installed heavier SCRs (sili-
con-controlled rectifiers), but this has
not completely eliminated the prob-
lem. Consequently, I've switched back

to the old reliable copper wire and
heavy-duty relays. But if I find any
better methods I'll be sure to let you
know.

A Trick Up My Sleeve

Some of you who are audiophiles
might have been wondering how I
have managed to record a 90-minute
radio program unattended, due to a
well-known property of ordinary
Philips-type tape cassettes. Strictly
speaking, a 90-minute program
should just fit on a C-90 cassette. But,
of course, a C-90 cassette can record
only 45 minutes on one side; people
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are accustomed to turning the tape
over halfway through. (While there
do exist C-180 cassettes, they are ex-
pensive, and the thin tape doesn’t
handle the rigors of the automotive
environment very well.)

But luckily, when I was still record-
ing manually, I solved this problem.
It was hard enough for me to turn the
recorder on at all, let alone be there at
6:15 to turn the tape over, so after
searching through most of the stereo
shops in New England I eventually
found a tape recorder that automati-
cally reverses and records on both
sides of the tape without turning the
cassette over (a Pioneer CTF-750).
Now, everything is automatic. But
perhaps I should have taken this as an
opportunity to build a robot.

In Conclusion

The RTC-4 owes its intelligence to
the TMS1121C microcomputer chip.
While I used it only in its off-the-shelf
configuration, Texas Instruments
would like you to know that there are
other packaging and functional con-
figurations that can be specifically
mask-programmed for high-volume
applications. For myself, Il be satis-
fied with my somewhat-automatic
tape recorder. Of course, to regularly
record from radio broadcasts, I had a
chat with the program director of the
radio station, who gave me permis-
sion to record this particular news
program. As an author, I'm very
careful about copyright infringement.

Next Month:
Use the hidden resource of your
electrical power wiring for data com-

munication, using a power-line
modem. ®
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The following items are available from

The Micromint Inc.

561 Willow Ave.

Cedarhurst, NY 11516

(516) 374-6793 (for information)
(800) 645-3479 (for orders)

1. Texas Instruments TMS1121C
Universal Timer Controller (pre-
programmed 4-bit single-chip
microcomputer). ............. $24

2. Complete kit for the RTC4 real-
time controller. All necessary com-
ponents provided, including solder-
masked and silk-screened printed-
circuit board, a TMS1121C, an
MAN74A LED display, 20 push-
button switches (Panasonic or
equivalent), power supply, four
2-ampere 115-VAC relays, and
assembly instructions. ........ $90

3. Assembled and tested RTC-4 real-
time controller.............. $119

On all orders within the continental
United States, please include $3 for
shipping and handling. Elsewhere,
please include $20. New York residents
please add 7Y4 percent sales tax.

Now Attractive
Industrial Quality
Mainframes

Enclosures as low as
tylele

Dual LED Display

Shock Mounted 6 Slot

Motherboard/Card Cage

PS-101 Power Supply

Power & Reset Switches, A/C Filter,
Fan. Etc

SDS-S100-SL

8" Floppy Drive Enclosure/System
Special Lift Out Drive Rack

Fits all Regular and Slim-Line 8" Drive:
Also Will Support 5:1/4" Hard Disk

SDS-5100-MFL

5-1/4" Floppy and/or Hard Drive
Enclosure/System

SDS-MF2 SDS-MIC
12 Slot SIOCO Computer Chassis or
8" Hard Disk Cabinet

PS-101 Power Supply

This solid supply gives you the
capability of running any variety ot
8" tloppy or 5-1/4” tloppy or hard disk
drive as well as provides power tor a
full SIOO-Buss Motherboard.

Regulated.
8V @ 8 amp
+5V @ 5 amp
+12V @ 5 amp
+24V @ 5 amp
-50or -2V @ 1 amp

S e ' SIERRA DATA SCIENCES
Fresno, California/
Product Support Division

25700 First Street, Westlake, Ohio 44145
(216) 892-1800 TELEX. 980131 WDMR

Unregulated:
+16V @ 1 amp
—=16V @ 1 amp

Circle 368 on inquiry card.
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On the Threshold
rspeed

At 8MHz, Sierra Data
Sciences new Z80 single-
board computers are the
first—and the fastest—
microcomputers in their

e Meets IEEE 696/5-100
Standards ¢ Z8OH (8MHz2)
Z80OB (6MHz), or Z8OA
(4MHz), * 064K/128K*/
256K * /512K * bank-select-

class.

Under CP/M™ they perform like single
user minis. Teamed with networking
TurboDOS™ their 16-bit-buss-transfers
amaze the demanding 16-bit multiuser
world. And at Sierra Data’s production-
oriented price, they bring an ever-
expanding universe of CP/M compatible
software into a whole new realm of price/
performance reality.

Solve your need for speed. Only a reliable
manufacturer with Sierra Data’s undisput-
ed technical lead and established reputa-
tion for support can deliver these fea-
tures—all on board our new slave/
satellite single-board computers:

HARIPAARE
v . SIERRA DATA SCIENCES
Fresno, California/
Product Support Division
25700 First St., Westlake, Ohio 44145
(216) 892-1800 TELEX: 980131 WDMR

able RAM in 4K incre-
ments ¢ High speed integer or Floating-
point math chip* ¢ 2 Serial ports ¢ 2
Parallel ports ¢ 4 Counter timers ¢ 4K
CMOS cache buffer, buss addressable in
16-bit or 8-bit increments ¢ 4K/8K/16K
EPROM ¢ Operates under Sierra Data sup-
ported CP/M 22**, CP/M 3.0*" and
TurboDOS 12**

Make Sierra Data the heart of your ad-
vanced system or

discover one of

Sierra Data’s cost- .

systems. Sierra

Data’'s single or

multiuser 20M

byte hard disk

system with 8 inch

slimline floppy-disk backup is shown
above. Other popular configurations are
shown on the previous page. Ask for Sierra
Data’s product catalog today.

*Optional
**TurboDOS is a Registered Trademark of Sottware 2000 Inc

**CPM 15 a Registered Trademark ot Digital Research
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If you can beat these prices,
you must have a brother-in-law
in the business.

16K RAM KITS......13.95

Set 0f 8 NEC 4116 200 ns. Guaranteed one year

FOR 1BM-PC. set of 9 15.75
DISKETTES
ALPHA DISKS................. 21.95

Single sided. certified Doubie Density 40 Tracks.
with Hub-ring. Box of 10 Guaranteed one year

SCOTCH 3M

S.S D.DEN 40 TRK 23.50
D.S.0.DEN 40 TRK 36.50
8 DISKS IN STOCK CALL
VERBATIM DATALIFE

MD 525-01. 10. 16. 26.50
MD 550-01. 10. 16 44.50
MD $57-01. 10. 16 4560
MD 577-01. 10. 16 34 80
+0 32 or 34-9000 36.00
FD 32 or 34-8000 45.60
FD 34-4001 48.60
DISKETTE STORAGE
5% PLASTIC LIBRARY CASE 2.50
8" PLASTIC LIBRARY CASE 3.50

PLASTIC STORAGE BINDER w/ Inserts.. .9.95

PROTECTOR 5% (50 Disk Capacity).. .21.95
PROTECTOR 8 {50 Disk Capacity) 24.95
DISK BANK 5% 5.95
DISK BANK 8’ 6.95
NEC ADVANCED
PERSONAL COMPUTER
Call Alpha Byle for our low NEC prices
ALTOS COMPUTER
SYSTEMS

Calt Alpha Byte for our low AltOS prices
ATARI

See Apple.& Atari Sottware.

SIGNALMAN MODEM 85.00
IN-HOME KEYBOARD ATARI 400 107.00
EPSON CABLE .35.00
(1]).4 .35.00
BANK STREET WRITER 55.50
PADOLE CONTROLLERS. limited qty......10.00
STAR RAIDERS 32.00
DONKEY KONG SCALL
GALAXIAN 32.00
DEFENDER 32.00
PACMAN 32.00
CENTIPEDE 32.00
TAX ADVANTAGE .38.97
FILE MANAGER 800 79.16
VISICALC. ... 179.00
HOME ACCOUNTANT .59.97
WICO TRACKBALL. 59.00
INTEC PERIPHERALS

RAM MODULES

48K FOR ATARI 400 145.00
32K FOR ATARI 800 67.00
PRINTERS

STAR MICRONICS GEMINI 10. .SCALL
STAR MICRONICS GEMINI 15. $CALL
RIBBONS FOR MX-80.. .8.95
RIBBONS FOR MX-100. ...24.00

C-ITOH F-10 40 CPS PARALLEL....... 1390.00

CP/M is a reg. trademark of Digital Research

“Requires Z-80 Soficard.

C-ITOH F-10 40 CPS SER!AL. .1390.00
C-!TOH F-10 55 CPS PARALLEL........1639.00

C-ITOH F-10 55 CPS SERIAL. 1639.00
C-ITOH PROWRITER PARALLEL. .410.00
C-JTOH PROWRITER SERIAL 590.00
C-ITOH PROWRITER I PARALLEL .715.00
C-ITOH PROWRITER I SERIAL.. 767.00
EPSON MX-80 W/GRAFTRAX PLUS......SCALL
NEW! EPSON FX-80. SCALL
EPSON MX-100 W/GRAFTRAX PLUS....SCALL
EPSON GRAFTRAX PLUS... .60.00
BMC PB101 PAR. .730.00
COMREX CR-1 SERIAL. 829.00
COMREX TRACTOR FEED 109.00
NEC 8023A. 465.00
NEC SPINWRITER 3530 P. RO. .1995.00
OKIDATA MICROLINE 82A. .460.00
OKIDATA MICROLINE 83A. 700.00
OKIDATA MICROLINE 84. -1170.00
OKIDATA 92. SCALL
OKIDATA 93 SCALL
OKIGRAPH 82. .49.95
OKIGRAPH 83 49.95
MICROBUFFER IN-LINE 32K ..298.00
MICROBUFFER IN-LINE 64K. .349.00

MICROBUFFER 64K EXPANSION MOD. 179.00

BOOKS

THE CUSTOM APPLE. 24.95
BASIC BETTER & FASTER DEMOD DISK...18.00
THE CUSTOM TRS-80 24.95
MICROSOFT BASIC FASTER & BETTER..24.95

CUSTOM 1/0 MACHINE LANGUAGE. .....24.95
TRS-80 DISK & MYSTERIES. 16.95
MICROSDFT BASIC & DECODED. 24.95

Tab Books in Stock. Call For Titles.

APPLE HARDWARE

QUENTIN APPLEMATE DRIVE 258.00
SUPER CLOCK II. ...-129.00
VERSA WRITER DIGITIZER. .259.00
ABT APPLE KEYPAD 119.00
MICROSDFT 2-80 SOFTCARD. .249.00
MICROSOFT RAMCARD .79.00
VIDEX ULTRATERM. SCALL
VIDEX 80x24 VIDEQ CARD. .260.00
VIDEX KEYBOARD ENHANCER 1 .129.00
VIDEX FUNCTION STRIP. 74.00

M & R SUPERTERM 80x24 VIDEO BD..315.00

M & R COOLING FAN .44.95
M & R UNIVERSAL MOD. .54.95
T/G JOYSTICK. .44.95
T/G PADDLE.. .29.95
T/G SELECT-A-PORT 54.95
T/G TRACKBALL .47.50
KRAFT JOYSTICK 48.00
VERSA E-Z PORT. .21.95
THE MILL-PASCAL SPEED UP: .270.00
PROMETHEUS VERSACARD 165.00

MICROBUFFER I1$ 16K W/GRAPHICS...259.00
MICROBUFFER H$ 32K W/GRAPHICS...299.00

SUPERFAN 1. 62.00
SUPERFAN I} W/ZENER. 84.50
RANA CONTROLLER. 104.00
SNAPSHOT 119.00
GRAPPLER+ 145.00

7710A ASYNCHRON. SER. INTERFACE.149.00
7712A SYNCHRON. SER. INTERFACE...159.00

7742A CALENDAR CLOCK...... .99.00
7728A CENTRONICS INTERFACE. .105.00
VISTA VISION 80-80 COL CARD.........259.00

VISTA 8 DISK DRIVE CONTROLLER...549.00

MONITORS

US| AMBER 9 145.00
US| AMBER 12 160.00
NEC 12" GREEN MONITOR. 169.00

NEC 12" COLOR MONITOR.
BMC GREEN MONITOR.
AMDEK COLOR |.

AMDEK RGB COLOR i
AMDEK RGB INTERFACE.
TAXAN RGB 1.

TAXAN 12°° AMBER

MOUNTAIN
HARDWARE

CPS MULTIFUNCTION BOARD
ROMPLUS W/ KEYBOARD FILTER.
ROMPLUS w/0 KEYBOARO FILTER
KEYBOARD FILTER ROM

COPYROM

MUSIC SYSTEM

ROMWRITER

EXPANSION CHASSIS

RAMPLUS 32K

S-100 HARDWARE

CALIFORNIA
COMPUTER SYSTEMS
2200A MAINFRAME

2065C 64K DYNAMIC RAM

2422 DISK CONT. & CP/M?®

2710 4 SERIAL 1/0

2719 2 SERIAL / 2 PARALLEL 1/0.
2720 4 PARLLEL 110

2810 2-80 CPU.

CALSTAR COMPUTER

w/ PERFECT SPELLER. WRITER. ..

MODEMS

NOVATION J-CAT..
NOVATION SMARTCAT 212
NOVATION SMARTCAT

NOVATION AUTO-CAT (1200 Baud)....
...310.00
NOVATION APPLE-CAT (1200 Baud}...

NOVATION APPLE-CAT (300 Baud).

UDS 212 LP (1200 Baud).

UDS 103 JLP AUTO ANS

HAYES MICROMODDEM 1|
MICROMODEM W/ TERMINAL PKG.
HAYES 100 MODEM (S-100)
HAYES SMART MODEM (300 Baud).

HAYES CHRONOGRAPH
SIGNALMAN MODEM W /RS-232C.

TERMINALS
HAZELTINE ESPRIT |
VISUAL-50 GREEN
TELEVIDEO 910.
MAZELTINE ESPIRIT Il

TRS-80 MOD |
HARDWARE

PERCOM DATA SEPARATOR
PERCOM DOUBLER Il W /7D0S 3.4
4 ORIVE CONTROLLER P/S

TANOON 40 TRK DISK DRIVE W/P.S.
LNW 5/8 DOUBLER W/DOSPLUS 3.4.

LNW EXPANSION INTERFACE...
LNW 80 MOD i w/ CP/M...

IBM HARDWARE

SEATTLE 64K RAM +
QUADBOARD 64K.

64K MEMORY UPGRADE.
APPARAT COMBO BOARD..
AST

Circle 18 on Inquiry card.

tReg. trademark of Micro Pro International Corp.

.350.00

.399.00

.89.00
350.00
774.00
169.00

.359.00

125.00

130.50
165.00
125.00
.49.00

49.00

.369.00

148.00
580.00
160.00

.459.00
.539.00

359.00

.279.00
.289.00
.219.00
..259.00

..3020.00

.125.00
...499.00
.209.00

619.00

605.00

.429.00
...209.00
...288.00

.309.00

325.00

.227.00
HAYES SMART MODEM (1200 Baud)...
199.00

540.00

.B5.00

.510.00

690.00

.630.00
...610.00

27.00

.159.00

259.00
289.00
181.00

.SCALL

355.00
338.00
.80.00

..175.00

CALL

$Trademark of Practical Peripherals. Inc. e [

MICROSOFT 64K... 278.00
MONTE CARLO MULTIFUNCTION w/ 64K..468.75
PLANTRONICS COLORPLUS GRAPHICS BOARD

w/ DRAFTSMAN. .. .475.00
T/G JOYSTICK. 47.95
T/G TRACKBALL. 47 95
HERCULES GRAPHICS CARD 546.00

TECHMAR 5 MB HARD DRIVE.......... 2394.00
CORONA 5 MB WINCHESTER.. .1750.00
KRAFT JOYSTICK ....48.00

Davong Systems. Inc. Call for prices and stock.

ALPHA BYTE IBM MEMORY
EXPANSION BOARDS

256K W /RS-232C .349.00
256K W /RS-232C & SUPERCALC 2....507.00
512K W /RS-232C ..579.00
512K W /RS-232C & SUPERCALC 2....727.00

IBM DISK DRIVES

Alpha Byte's add-on drive kits for the 1BM-PC -
each kit includes installation instructions
Tandon TM100-t Single head 40 trk....195.00
Tandon TM100-2 Double head 40 trk...262.50

Tandon TM55-2 ¥2 Height. 262.50
ISOLATORS

IS0-1 3-SOCKET 49.95
IS0-2 6-SOCKET... 49.95
6 SOCKET SWITCHED 34.95
BARE DRIVES

TANDON 5% INCH

100-1 SINGLE HEAD 40 TRK. 195,00
100-2 DUAL HEAD 40 TRK. 262.50
100-3 SINGLE HEAD 80 TRK. 250.00
100-4 DUAL HEAD 80 TRK. 36900

TANDON THINLINE 8 INCH

848-1 SINGLE SIDE. 379.00
848-2 DUAL SIDE. 490.00
IBM SOFTWARE
LOTUS 1.2.3. 380.00
INFOSTAR. 279.00
VCLKSWRITER V 1.2 145.00
WRITE ON.... 90.00
EASYWRITER 1l .247.00
EASY SPELLER 149.00
EASY FILE. 285.00
HOME ACCOUNTANT + 105.00
FIRST CLASS MAIL. .85.00
WORDSTAR 279.00
MAILMERGE 174.00
SPELLSTAR. 174.00
d BASE II. 429.00
THE WORD PLUS. 117.00
TIM. 10 .379.00
JFORMAT 39.00
MOVE IT. 109.00
VISICALC 7 256K . 189.00
VISITREND 7 VISIPLOT 235.00
VISIDEX . 192.00
VISIFILE. 249.00
VISISCHEDULE. .229.00
VERSA WRITER GRAPHICS TABLETS....270.00
VERSAFORM. 312.00
CONCURRENT CP/M* 86 315.00
CP/M 86 OIGITAL RESEARCH. .60.00
GRAPHICS HARD COPY SYSTEM. .19.50
PFS: FILE. .97.50
PFS: GRAPH .97.50
PFS: REPORT .97.50
BENCHMARK . 388.70
Call for additional IBM software prices

of Software Dimensions. Inc.
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QUICKCODE. 1230.00 NIGHT OF DIAMONDS..... 27.26
MICRO PRO -ty w%  APPLE & ATARIGAMES  gpmiasen. 24.95
APPLE CP/M® SUPERCALC 2. 168.00 A€ 23.72 CRISIS MOUNTAIN. .. 26.32
WORDSTAR* ¢ 279.00 SPELLGUARD. 230.00 ARCAOE MACHINE. 44.38 EVOLUTION.......... .33.80
SUPERSORT*4 179.00 P& T CP/M& MOO 2 & 16 TRS-80.... 193.50 CASTLE WOLFENSTEIN 123.50
MAILMERGE" 1 174.00  PASCAL 2. 1349.00 SEA FOX. 24,00 SJSHEGSSOFTWAHE .
DATASTAR* 207.00  PASCAL/M 2-80 OR 808O0. 1295.00 ZAXXON. ; 316 S
SPELLSTAR"t 174.00 GORGON 31.16
CALCSTAR" 109.00 BRODERBUND SNEAKERS . 23.3
y DIGITAL RESEARCH APPLE PANIC. 23.61 PHANTOMS FIVE. 22.00
MAC. .82.00 MIONIGHT MAGIC. 27.26 BANDITS 25.00
: CHOPLIFTE| 1
MICROSOFT Zsio Il SRR 2.0 EDU-WARE
APPLE PERCEPTION PKG. 19.95
3 COMPU-MATH: ARITHMETIC 39.95
Ei’;{c" Agommen- ‘23888 COMPU-SPELL (REQ. OATA DISK)........24.95
coBoOL® 550i00 y 5 COMPU-SPELL DATA OISKS 4-8. ea......17.95
e T o ON-LINE SYSTEMS
e 16.50 MISSILE DEFENSE 27.26
OLYMPIC OECATHLON. 24.95 APPLE lle : .
e MICROSOFT CP/M. 80 COLUMN. 64K RAM. LUNAR LEEPER. 23.36
TASC APPLESOFT COMPILER. 195.00 PFS. FILE, REPORT. GRAPH each. . g Tk o
ALDS Sk APPLE W+ CRANSTON MANOR. .25.95
MICROSOFT PREMIUM PAK. CP/M. 16K RAM. CANNON BALL BLITZ 125.95
VIDEX BO CLM WITH SOFTSWITCH......... i
F APPLE 114+ AND lle COMPATIBLE
IBM GAME SOFTWARE MULTIPLAN 40 & 80 COLUMN OR CP/M.. ROBOT WARS. 32.95
ZORK 1. 11, 111 128.00 MICROSOFT MULTI-TDOLS FOR MULTIPLAN. . THREE MILE ISLAND. 31.61
STARCROSS .28.00 RANA ELITE 1 PLUS OISK ORIVE W/CONTROLLER & SOFTWARE ABM 19.46
OEADLINE 35.00 MOUNTAIN HARDWARE CPS CLOCK, PARALLEL. SERIAL CARO.
‘ KEYBOARD W/KEYPAO & FUNCTION KEYS ROM PACS AVAIL.
MIOWAY CAMPAIGN 17.00 TEAC ORIVE m h
THE WARP FACTOR 31.16 - RALT HECRL O g o) or
ey oy SUPERCALC 2 NEW SPREADSHEET FROM SORCIM information call
g QUAORAM QUAOLINK.
GALACTIC ATTACK 25.00 MULTIPLAN MS DOS.
APPLE PANIC 23.61 1983 TAX PREPARER HOWARD SOFT a
TEMPLE OF ASPHAI 34.95 WIZARCRY ... ln M.
CROSSFIRE 24.95 MICROSOFT FLIGHT SIMULATOR »
FROGGER 27.26 CP/M 86 OIGITAL RESEARCH...

MONTE CARLO MULTIFUNCTION CARO 64K.

JOYSTICK AOAPTOR "

PLANTRONICS COLOR PLUS W/ORAFTSMAN.

LOTUS 1,2,3 DATABASE. WOROPROCESSOR. & SPREADSHEET

(312)454-1236
In New York:

It you don’l see the software you want, cail. Our
soltware stock is constantly expanding

*EACH MONTH WE WILL OFFER SPECIALS
APPLE SOFTWARE PLEASE WATCH THIS BOX FOR NEW & EXCITING PRODUCTS
HOWARD SOFT TAX PREP 189.00 (212) m.‘gzs
MAGIC WINDOW 1. 117.00
MAGIC WiINDOW 79.00
MAGIC WORDS 59.00 if/SC‘AQOMT* W/ SSP :gggg AUTOMATED SIMULATIONS
MAGIC MAILER. 59.00 4 : INVASION ORION. 20.95 I me'
0B MASTER. 169.00  C BASIC 2. 109.00 STAR WARRIOR. ... 31.36 n .
DB MASTER UTILITY PACK | OR Il 69.00  QUPERSOFT CRUSH.CRUMBLE AND CHOMP 24.95
DATA CAPTURE 4.0/80 COLUMN. Boios Mkgviresiecy Bad TEMPLE OF APSHAI. 31.35 (2‘3) m-m
PFS: GRAPH BOles el E e Fore HELLFIRE WARRIOR. 31.35
PES: (NEW) PERSONAL FILING SYSTEM.85.00 oot e RESCUE AT RIGEL 123.36
i gl Ta%0  FoRTRAN. 23900  ON-LINE SYSTEMS In Dallas:
2.TERM PRO- 12995  DISK DOCTOR. 78.00 WIZARD AND PRINCESS 27.26. | —————
ASCIl EXPRESS PRO & i SOFT PORN ADVENTURE 23.36
3 MICROPRO THRESHOLD 31.16
BANK STREET WRITER 55.50 WORDSTAR 279.00 g
EASY WRITER-PRO 1BE10D W RRCH e iy M e 2953
EASY MAILER-PRO i 0D e ) o el P
BEAGLE BROTHERS UTILITY CITY. 2300 paheran: BR) HIGSEE B (el B (T2 2
APPLE MECHANIC 2300 gopiarn Aioe  uLma 42,00
SPELLSTAR 174.00 FROGGER 24.50
TIP DESK #1 15.95  CALCSTAR 100,00
BEAGLE BAG 23.00 ' INFOCOM
SUPER TEXT PRO 975  MICROSOFT 20RK 11111 28.00
LISA 2.5. 39.95  MULTIPLAN. 199.00  STARCROSS 28.00
TRANSCEND 1l 115.00 BASIC 80 249.00 DEADLINE 3500
SCREENWRITER I 99.00 c
BASIC COMPILER 299.00
DICTIONARY 79.00 FORTRAN 80. 359,00 EDU-WARE
GENERAL MANAGER 17900 cogoL 80. 550.00 COMPU-READ 24.95
MACRO 80 156.00 COMPU-MATH FRACTIONS 34.95
g?:‘/‘:mepm;ﬁ'- SOFE‘:&A]':&EOO mu MATH/mu SIMP 200.00 COMPU-MATH DECIMALS 34.95
PROPERTY MGMT aosgp ™ LISP/mu STAR. 18500 MORE GREAT APPLE
THE HOME ACCOUNTANT 59.95 GAMES
F.C.M. w/torm letter 75.00 TRS'SO GAM ES DARK CRYSTAL. 31.61
VISICORP " | TUBEWAY 3 27.26
C 2pscbygMo0 ! arith TUES. MORNING GUARTERBACK. .......25.95
DESKTOP PLAN Il 189.00  DEADLINE 38.00 THE SPACE VIKINGS 38.50
VISIPLOT 158.00 STARCROSS. .31.16 COMPUTER QUARTERBACK '31.16
VISITREND/VISIPLOT 229.00  FROGGER 16.45 e SHATTERED ALLIANCE 1995
VISIDEX 189.00 FLITE SIMULATOR. .28.31 POOL 1.5. [ 9796
x:g:&‘zg ;ggg Call for more TRS-80 games. ULTIMA. 31.16
e :ag'oo RASTER BLASTER. 23.36
y 1 FLIGHT SIMULATOR. 26.61
VISISCHEDULE 2900 TRS-80 SOFTWARE INTERNATIONAL GRAND PRIX. .25.95
CPIM® SO NEWDOS/80 2.0 MOD LIl 139.00  SARGON i, 128.95
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the World to Your Doorstep

’-ake a regular telephone, add a
color television set and a small
microcomputer, connect them and
add some user-friendly software,
and what you end up with is a close
facsimile of a videotex terminal.
Hook this terminal to a large host
computer storing hundreds of
frames of information and you have
something very similar to a
videotex system. With such a setup
you can, among other things, ac-
cess a wide range of information,
make banking transactions, shop,
send electronic greeting cards, and
do computations, all in the comfort
of your home or office.

Videotex is not an entirely new
technology but rather an enhance-
ment of existing technologies,
which in certain applications have
been found to be inadequate. For
example, television is an excellent
way to transfer information, butit’s
unidirectional. The teiephone is ex-
cellent for two-way communication
but it can’t accommodate graphics.
And personal computers are ex-
cellent for processing and transmit-
ting data, but they too are unable to
transmit graphic information easily
and are sometimes difficult to use.
Videotex, a low-cost, easy-to-use,
graphics information medium, is
designed to serve a market that
these other technologies cannot.

But there have been a few prob-
lems with videotex. In order for the
service to be economical it must

have a mass market. But before it
can have a mass market it must be
economical. This is the familiar
chicken-and-egg dilemma: which
must come first?

Also, before videotex can
become a mass-market item, it
must have a standard way of en-
coding graphic information. Cur-
rently about six different videotex
protocols are in use worldwide.
Each has strong merits. Which one
should be adopted?

And what about personal com-
puters? They tend to have good
graphics and communications cap-
abilities, although the various
graphics systems do not follow any
one standard. Will the hundreds of
thousands of personal computer
owners be required to purchase
another machine to take advantage
of videotex? Or can they use the
system they already own and are
familiar with? And how will this
new technology affect the design
of future personal computers?

Audeotex poses some nontechno-
logical problems as well. If videotex
becomes a prominent medium, per-
sonal information will be circulating
in a form that is easily accessible by
organizations that are unlikely to
have our best interests at heart. For
example, a purchase made from a
videotex catalog could be moni-

tored by a number of different par-
ties. What rights to privacy do we
have when we correspond elec-
tronically?

In another context, because
videotex is a graphics medium, it
will attract artists eager to explore
its capabilities for expression.
Videotex may offer these artists
the opportunity to make their art-
work interactive, allowing it to
evolve in conjunction with the
preferences of the viewer. What
will this new art be like?

The purpose of our theme articles
is to address these and other ques-
tions. We have an overview of
videotex describing the various
technologies and protocols. We
present an article each on two of
the more popular protocols, Prestel
and the North American Presenta-
tion Level Protocol Syntax
{NAPLPS). We have an article on
privacy, and another that examines
how artists are using videotex as a
medium. And we offer a commen-
tary on how videotex and personal
computers may affect each other.

Someday, according to various
videotex proponents, magazine ar-
ticles such as thesein BYTE will ap-
pear on your home television
screen. Until then, we invite you to
curl up with this rather weighty col-
lection of wood pulp and printing
ink and enjoy. As big as BYTE is,
it's still a lot easier to carry around
than a TV. . . . by Rich Malloy
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Videotex

Science Fiction or Reality?

It's 8:00 AM., Monday, July 15,
1993. For Tom Benson, it's the start
of another work week.

Waking up is still the hard part, but
after that things get easier. Tom has
coffee, prepared while he slept by a
coffee maker controlled by his per-
sonal computer. Later he sits down at
his computer and simply pushes one
of its keys to download the electronic
mail sent to him from various other
computers during the night.

He reads through the mail and
answers those messages requiring im-
mediate responses. One includes a
roughly drawn picture of a person on
skis, speeding down a slope. Beside it
are the words, “Will you make the ski
weekend? Signed Carol.” Response:
“You bet.”

Tom remembers he has to get some
new skis for the weekend.-He calls up
a service offering ski equipment,

by Darby Miller

picks out his skis, states size, model,
and color and confirms the charge re-
quest. A drawing of the skis even ap-
pears on the computer screen. The
computer tells him he can pick up the
skis at the store or they will be sent to
him by the next week. He gives in-
structions to have them sent.

Tom looks through more impor-
tant mail. A friend George asks,
“Should I sell such and such stock to-
day at 4527” This requires a response,
but Tom doesn’t have the latest infor-
mation on the stock. He logs on to his
stock service, where he finds that that
company may soon announce yet an-
other update of one of its incredibly
successful products, a move that
should prove quite profitable. Under
his instructions the electronic service
automatically searches out all articles
and information that. may affect cer-
tain stocks. He leaves a message for

INVERTED TREE STRUCTURE

Figure 1: A simplistic representation of an inverted tree structure. This is a common
method for providing easy access to a wide range of data pages. You proceed through a
series of menus until you reach the desired page of information.
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George not to sell.

Tom then switches to a newsletter
service that provides instant coverage
of events in his industry. Tom works
in telecommunications, and at one
time he had to read through several
trade journals each day before he
went to the office. Now his newsletter
service can give him a brief review of
each article, or if he wants more than
the encapsulated information, he can
tell his computer to display the entire
article on the screen or print it out.
Later, at the office. Tom logs on to
another personal computer. Much of
the paperwork that he previously had
to deal with is gone now, and Tom
has more time to think and plan, and
more tools to help him make faster,
more informed decisions.

From Prediction to Reality

In 1993, people such as our fic-
titious Tom Benson will most likely
continue to use the telephone and
read magazines and newspapers, but
much of their work and recreation
may be planned and accomplished
through the use of videotex, a generic
term for computer services that dis-
play textual and graphical informa-
tion on remote video screens.

Before we see this ideal picture,
however, a great many hurdles must
be cleared. The technology is already
here; the marketplace, however, is
not. Videotex, by the definition of
those working in the field, should be
a low-cost, easy-to-use system. At
this time, it is neither. I'll now give an
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overall view of the industry as it is
developing around the world, show-
ing the types of systems available, the
standards, and the tests that have
been conducted or are planned for
1983. After reading the facts, perhaps
you’ll be able to predict the future for
yourself.

How It Works

On a videotex system, you select
the information you want with the
help of a numeric keypad resembling
a channel selector or by using a key-
board. You make choices from tables
of contents (or menus) and retrieve
screens of information (or pages)
either by searching for keywords or
by following an inverted tree struc-
ture. You can use keywords to quick-
ly display one or more pages that in-
clude that word. Inverted tree struc-
tures involve a series of menus, in
which each menu choice leads to
another menu. You move from gener-
al menus to more specific ones until
you reach the desired page. (See
figure 1.)

In the typical videotex setup, you
would have a terminal that connects
to a central host computer through a
modem, which converts analog sig-
nals coming through the telephone
lines to digital signals that can be read
by the videotex terminal. Another
way to receive videotex services is
through a cable television network.

A decoder box that sends and re-
ceives videotex signals can be built
into an ordinary television set during

manufacture or added on outside the
television set and connected to the
antenna terminals,

There are actually two forms of
graphics-based data communications.
One-way systems, in which you only
receive information and cannot trans-
mit any, are called teletext; and two-
way, or interactive, systems are
called viewdata in Europe and
videotex elsewhere. Sometimes two-
way videotex is referred to as interac-
tive videotex, but here we shall refer
to it merely as videotex and will
avoid using the term in the general
sense. (See figure 2.)

Teletext information is usually
transmitted over the vertical blanking

interval (VBI) of a television signal
(the black bar visible when vertical
hold isn't working); the data in the
VBI can then be translated into tex-
tual and graphics information by a
teletext decoder. But teletext can also
be sent on a subcarrier of an FM or
television broadcast signal or even
on a whole cable television channel.
Current FCC (Federal Communications
Commission) regulations prohibit
using a whole broadcast channel.
Videotex may be carried over tele-
phone lines, cable television, or op-
tical fiber. It can also be transmitted
via satellite. In addition, a hybrid
system, consisting of a one-way
broadcast signal to a teletext receiver

GRAPHICAL DATA
COMMUNICATIONS

I |
VIDEOTEX TELETEXT
[TWO-way) LONE-WAY )
OPTICAL CABLE TELEPHONE BROADCAST CABLE BROADCAST
FIBER TELEVISION LINES TELEVISION TELEVISION FM RADID

HYBRID

Figure 2: The different videotex technologies. Videotex and teletext are two different
ways of communicating graphics data. The term videotex usually refers to a two-way
system where you can interact with the host computer system. In teletext, a one-way
system, you merely select which of a limited number of pages you would like to see.
Both teletext and videotex can use a variety of transmission methods. In a hybrid
system, a teletext decoder can function as an interactive videotex terminal by sending
information back to the host computer over phone lines.
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WORLD VIDEOTEX USE Graham Hudson'’s “Prestel: The Basis
of an Evolving Videotex System” on
OTHER page 60}.
CANADA Although the Prestel service is
basically business-oriented, certain
consumer publications such as the
Hearst Corporation’s Family Living
magazine have Prestel versions that
NETHERLANDS have been successful. Family Living
presented Harrod’s Christmas cata-
logue in 1982, displaying some of the

U.S. (VIEWTRON)

U K. (PRESTEL)

JAPAN famed department store’s wares and
enabling users to make purchases via
SERMENY the service.

The Prestel format for videotex dif-
fers from that followed by other, later

Figure 3: A pie chart showing approximately how world videotex use is divided between systems developed in France, Japan,
various countries. This does not include use of teletext. The data for the U.S. includes and Canada. It uses alphamosaic
the proposed 5000 users in the Viewtron test in southern Florida. If the subscribers to graphics, pictures composed of small,
such videotex-like services as Dow Jones News Retrieval, Compuserve, and The Source character-size blocks. The resulting
were included, the U.S. portion would take up more than half the chart. graphics images have fairly low reso-
lution (see photo 1).

The original French format, called
with return communication through the U.K., 800,000 television sets are Antiope, developed by the French
the telephone, - has also been de- now equipped with teletext decoders. PTT (Post, Telephone, and Telecom-

veloped. British consumers, however, have munications Ministry) used alphamo-
not yet fully embraced Prestel. It has saics but also employed dynamically
Different Protocols only 24,000 paying subscribers, most redefinable character sets (DRCS)

Videotex and teletext were born in  of whom use the system for business. that allow the system to exchange one
the United Kingdom in the early However, at this time it is still the series of characters for another.
1970s and have been struggling into world’s largest videotex service (see DRCS can also be helpful in defin-
adolescence ever since. In 1979, the figure 3). Information providers (IPs) ing separate graphics so the French
British Post Office—now British Tele- on the Prestel system include system has a more refined look.
com—began offering videotex (view- Barron’s, American Express, and Another difference between the
data) as a commercial service. shipping and travel agencies. You can British videotex technology and the

The British version of videotex is make restaurant and ticket reserva- other technologies is that the British
called Prestel. Ceefax and Oracle are tions through the system, access use serial coding, meaning that for
the British teletext services, which business information, order goods, every character appearing on the
have proved to be quite popular. In and -ead various publications [see monitor, a corresponding character is
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Photo 1: Four examples of pictures produced on the British Prestel system. (Photos courtesy of Logica/BVT Marketing.)
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sent over the transmission lines. If
only one character is incorrectly
transmitted, very little information is
lost.

The French system, on the other
hand, uses a parallel-coding tech-
nique with asynchronous transmis-
sion. The signal is sent out in bursts
rather than in a continuous stream.
The French feel this is a more eco-
nomical use of data-transmission
techniques.

The British technology is endorsed
by the Conference of European Posts
and Telecommunications (CEPT).
The German videotex system (Bild-
schirmtext) grew out of the British
system, as did the systems being
developed by Belgium, Italy, and The
Netherlands. Austria’s MUPID (Mul-
tipurpose Universally Programmable
Intelligent Decoder) and Norway's
Teledata also use the CEPT (British)
format.

A third system, Telidon, was de-
veloped by the Canadian Department
of Communications. This technology
uses alphageometrics, where shapes
are not defined by a series of boxes
but by geometric elements such as
points and lines. The points are con-
nected according to certain com-
mands, called picture description in-
structions (PDIs), such as arc, rec-
tangle, circle, square, polygon, and
line. A set of points can be connected
by merely specifying a series of points
and issuing a draw instruction, such
as “arc.”

P168

VIDEOTEX PROTOCOLS
PRESTEL
(U.K.)
"B
< TELIDON J ¥
F (CANADA) [ !
5 ' s
|
K i BILOSCHIRMTEXT | |
(W. GERMANY) ]
PLP [ ] ANTIOPE VIDITEL F
(ATAT) (FRANCE) (NETHERLANDS) | | CAPTAIN
— i (JAPAN)
3 7 y » {
' i :
. N j= . o+ 4’!
2. | NaPLPS CEPT 1y
(NORTH AMERICA ) (EUROPEAN) JEF
/ 4

' -

L

PROPOSED WORLD STANDARD

Figure 4: A genealogical chart of the different videotex protocols. Prestel, the British
videotex protocol, was first introduced around 1976. Later systems are either based on
Prestel or have added significantly enhanced graphics capabilities. The CEPT (Con-
ference of European Posts and Telephones) standard is based predominantly on Prestel.
Although the various protocols are fairly incompatible, they are being merged into a

world videotex standard.

The best feature of Telidon is that it
provides a sophisticated graphics en-
vironment that appeals to consumers
and advertisers, two necessary ele-
ments of a mass videotex service. The
argument against Telidon is that the
equipment needed to receive the high-
resolution graphics may be too ex-
pensive to gain acceptance in the mar-
ketplace.

The Japanese have developed yet
another videotex system, called CAP-

13 04 23 Mon Nov2S P168

TAIN (Character and Pattern Tele-
phone Access Information Network).
This system is alphaphotographic;
the screens look very much like still
photos, and each individual point on
the screen is addressed separately.
This is necessary to accommodate the
great variety of Japanese characters.

Unfortunately, these systems are
not compatible with each other at this
time (see figure 4).

Two years ago AT&T developed
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another videotex system called PLP
(Presentation Level Protocol), based
on the Telidon technology. This sys-
tem was later modified as the North
American Presentation Level Proto-
col Syntax (NAPLPS). It uses
Telidon’s PDIs and alphageometrics
and employs macro-PDIs, which de-
fine a series of commands and thus
allow more information to be sent
with fewer instructions. It also uses
Antiope’s DRCS and Prestel’s alpha-
mosaics. [See Jim Fleming’s four-part
series (February through May) on
“NAPLPS: A New Standard for Text
and Graphics.”]

Canada has decided to upgrade its
technology to meet NAPLPS specifi-
cations. France has also made plans
to upgrade its system. But the British
have not agreed to go along with the
NAPLPS protocol. A worldwide
videotex standard is now being
developed.

Videotex and Teletext in America
The U.S. government has not yet
approved any standard for videotex

or for teletext. It seems that only two
standards for teletext are being con-
sidered seriously: the North Ameri-
can Broadcast Teletext Specification
(NABTS), which is compatible with
NAPLPS and is supported by Time
Inc., CBS, and NBC; and the British
technology supported by Satellite
Syndicated Systems and Keycom

e —— e R ———————
Proponents of NAPLPS

and NABTS say that
the superior graphics of
their systems will
attract advertising
support.

e e
Electronic Publishing (a joint venture
of Field Enterprises, Honeywell, and
Centel Communications). Taft Broad-
casting and Zenith Corporation have
announced plans for a teletext system
using the British technology to be
launched in Cincinnati. Zenith has
stated, however, that it will make
hardware for any type of system.
NBC and CBS have announced
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plans for the 1983 launch of two na-
tional teletext systems supporting the
NABTS format. Times Mirror and
Viewtron, a subsidiary of Knight-
Ridder, have both announced plans
for 1983 launches of videotex systems
using the NAPLPS format.

A strong argument for the simpler
British teletext format is that it is
already in commercial use. The sys-
tem is presented by its supporters as
being affordable for mass-market dis-
tribution and relatively error-free in
transmission.

The proponents of NAPLPS and
NABTS state that their systems will
have very good graphics capabilities
to interest advertisers who might sup-
port various system offerings and
that the decoders, when produced in
mass quantities, will be comparable
in price to British decoders.

At this time, the cost of British
television sets equipped with interac-
tive videotex decoders is approx-
imately $200 (U.S.) over the cost of a
standard color television set. Add-on
decoders that would attach to stan-
dard television sets would cost ap-
proximately $250 for the British ver-
sion and approximately $450 for the
NAPLPS version if produced in large
quantities. American Bell Inc. (an
AT&T company) and Norpak (a Ca-
nadian company) have produced pro-
totypes of NAPLPS terminals. Amer-
ican Bell will be marketing NAPLPS
terminals at a special introductory
price of $600 for the Viewtron test in
southern Florida this year. Norpak's
decoders are approximately $1000,
with prices expected to go down to
$500 per decoder by the middle of
1984.

Matsushita has just signed an
agreement with Time Video Informa-
tion Services (of Time Inc.) to ¢o-
develop hardware for its teletext ser-
vices. The first products will be tele-
text terminals selling under the Pana-
sonic name for approximately $150
each. '

Personal Computers and Videotex

Although the technology behind
videotex is new and barely out of the
trial stages, it is merely an extension
of traditional online services. Video-
tex should allow the unsophisticated

Circle 396 on Inquiry card. e
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Startup Coding

Service Advertising  Graphics Date Technology Users
CBS/AT&T yes yes 1982 PLP(AT&T) 200
Compuserve yes no 1980 ASCIl 45,000
Dow Jones no no 1977 ASCII 60,000
Keyfax (teletext) yes yes 1982 Prestel 2500
Viewtron yes yes 1980 PLP (AT&T) 200

1983 NAPLPS 5000
Qube (Warner Amex) yes yes 1977 Text & Video 50,000
The Source yes no 1979 ASCII 27,000
Time Inc. (teletext) yes yes 1983 NAPLPS 400
Times Mirror yes yes 1982 NAPLPS 350
Table 1: Videotex and teletext tests being performed in the United States.

user access to many kinds of informa-
tion. This will be similar to the way
user-friendly software, which can be
used by professionals in all fields, not
just computer science or data process-
ing, has helped personal computer
growth to become extraordinary.

A large part of the planned video-
tex audience will include personal
computer users. Some personal com-
puters may be adapted to videotex
terminals, and dedicated videotex ter-
minals may have a number of com-
puter-like features. Depending on the
amount of processing power built
into videotex decoders, some may
even use interactive game services,
and have software downloaded to
them.

Videotex is not in competition with
personal computers; both are part of
a new world of telecommunications.
The difference is that personal com-
puter owners can process information
on a stand-alone basis, while videotex
users may be dependent on process-
ing power resident in a distant main-
frame computer. But in many cases,
that processing facility, regardless of
geographic location, is only a local
telephone call away.

Many people see videotex as the
gateway to myriad other services.
Data processing professionals have
seen this type of computer interaction
for some time in the form of distrib-
uted processing.

Videotex terminals may be hooked
up to television sets just as personal
computers and game machines are.
The terminals may communicate with
personal computers and vice versa.

Therefore, the issue is not whether
videotex will overtake personal com-
puters, but rather whether the com-
bination of the consumer and busi-
ness markets for videotex services
will be enhanced by the growth of the
personal computer market. Each one
should generate interest in the other.
What new users can expect to find
are specialized services similar to
those now available from the Dow
Jones Information Service, which ap-
peals to businessmen interested in
financial news. Dow Jones’ subscrib-
ers now number 60,000. The service,
begun in 1977, offers a Media General
database, the Academic American
Encyclopedia, The Wall Street Jour-
nal Online, Barron’s, and more. Dow
Jones recently developed software for
the service that enables subscribers to
chart performance of stocks and up-
date and evaluate portfolios using the
News Retrieval Service. Software de-
velopment is going hand in hand with
videotex-like service development,
with the idea that personalized
usability of interactive services will
make for long-term subscribers.

Videotex and Teletext Tests

Although there is little real video-
tex and teletext usage in the U.S., a
number of tests are being performed,
and videotex-like services such as
Dow Jones have been quite popular
(see table 1).

On October 31, 1982, the Time
Video Information Services division
of Time Inc. began its teletext test in
San Diego, California, and Clear-
water, Florida, in partnership with
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Been Waiting For.
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A hard disk and cartridge tape 5 megabits per second. Minor constrain the host processor in
controller together on one changes of the on-board com- any manner.,

board? Magic? Not really. It’s ponents allow the support of Two 28-pin sockets allowing
leletek’s HD/CTC. The hard disk other drive types/sizes and the use of up to 16K bytes of
and cartridge tape drive control- transter rates up to 15 megabits on-board EPROM and up to 8K
ler provide the support necessary per second. (Interface to disk bytes of on-board RAM.

to interface both rigid-disk drive is defined by software/
drives and a cartridge tape deck firmware on-board.)

to the 5-100 bus. Controller communications

A Z-80A CPU (optionally Z-80B) with the host processor via 2K
providing intelligent control of FIFO at any speed desirable
the rigid-disk and cartridge (limited only by RAM access
lape drives. time) for a data block transfer.
Support ot 54" rigid-disk Thus the controller does not
drives with transter rates of

Individual software reset
capability.

Conforms to the proposed
IEEE-696 S-100 standard.

Controller can accommodate
two rigid-disk drives and one
cartridge tape drive. Expansion
is made possible with an
external card.

Teletek’s HD/CTC Offers A Hard Disk
Controller, Plus Cartridge Tape Controller
All On One Board.

TELETEK

97671 Business Park Drive Sacramento, CA 95827 (916) 361-1777 Telex #4991834 Answer back-Teletek
leletek 19873 Circle 405 on inquiry card.
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Photo 2: Examples of pictures created on Time Video Information Services’ teletext system. This system uses a protocol based on
NAPLPS and thus is capable of fairly high resolution graphics.

the Copley Press and The Orlando
Sentinel. They are offering 4000 to
5000 pages of information on enter-
tainment, national and local news
and weather, travel, stocks, and edu-
cation (see photo 2).

Time will offer a national teletext
service in late 1983 to be aimed at a
wide consumer audience. Time will
use a full cable channel to deliver the
one-way service with advertiser sup-
port. Users may select pages of infor-
mation from a continually changing
cycle of pages. Because Time is not
limited to using the vertical blanking
interval (VBI), it can put out 5000
pages of information, whereas most
VBI services put out only 200 pages.
Time is also offering an interactive
game feature, household hints, sports
scores, news, weather, and restaurant
guides.

50 July 1963 © BYTE Publications Inc

Chemical Bank, Chase Manhattan,
and Citibank in New York City are
all experimenting with banking ser-

vices using interactive videotex.
s e ———)

Using a videotex
service, electronic
banking might be
linked to shopping by
computer, with credit
checks and billing

handied automatically.
L= — ]
These systems, however, are not
graphics-oriented. Chemical intends
to license its system, called Pronto, to
other banks. Because paper-based
banking is becoming more and more
expensive, banks are looking for
ways to cut down on the expense of
processing checks and to speed up the

collection of money. Electronic bank-
ing might be the solution, but some
banks feel that a banking service
alone will not be enough to entice
banking customers to buy videotex
terminals.

Again, the idea of distributed pro-
cessing or videotex “gateway” con-
nections between geographically
disparate computers becomes more
appealing. If bank customers could
also order merchandise, for example,
with merchants having immediate
credit checks performed and auto-
matically generated billing, both the
banker and the retailer might profit
from operating or supplying informa-
tion to a videotex service.

The questions are Does the con-
sumer want the information in elec-
tronic form? and Will the price be ac-
ceptable? Studies have shown that

Circle 270 on inquiry card. =
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Photo 3: A terminal that is used in the French Teletel system for electronic access to

phone directories and other services.

users may have to pay from $15 to
$40 per month for videotex services.

The teletext service Keycom, first
offered by Field Enterprises Inc. over
broadcast station WFLD in Chicago,
is now transmitted on the VBI of the
WTBS Satellite Service. Keycom
offers weather, sports, and leisure in-
formation 24 hours a day. The Na-
tional Keyfax magazine is a joint ven-
ture between Satellite Syndicated
Systems (SSS) and Keycom.

Ongoing U.S. videotex tests in-
clude a CBS/AT&T test in Ridge-
wood, New Jersey, Cox Cable’s Indax
in San Diego, and various agricultur-
al services.

The Warner Amex Qube system in
Columbus, Ohio, begun in 1977, is

going strong with 50,000 subscribers
who receive videotex-like services
over cable.

Canada has many experiments op-
erating, including Grass Roots in
Manitoba and Teleguide in Ontario.
Grass Roots is an agricultural data-
base that Canadian farmers are using
to check weather, grain futures, and
livestock prices. Teleguide is a kind of
electronic Michelin Guide offered in
public places to let city visitors know
what's. available—from museums to
nightclubs—and how to get around
town.

The French have completed two
videotex tests, including an electronic
telephone directory project with 1400
users and a total service, known as

3-V (for Velizy, Versailles, and Val de
Bievre), with 2500 subscribers.

France is putting millions of dollars
into a countrywide electronic yellow-
pages project that is expected to
serve all of France by 1986 and save
even more millions in the cost of pro-
ducing and updating print directories.
Along with the yellow pages, other
features are being offered. The elec-
tronic directory trial uses stand-alone
terminals (photo 3) capable of linking
into Teletel, the French videotex ser-
vice.

The 3-V trial included transactional
services where users had “smart
cards” containing a microprocessor
capable of storing an individual’s
one-year credit or complete medical
history. The cards were put into card
readers near the terminal and credit
checks could be performed on the
spot.

French studies show that games
and entertainment sections such as
horoscopes were used more widely
than any other interactive videotex
feature when the services were first
introduced. Another very popular
service was electronic mail. Most in-
formation providers in France have
begun to use video games to draw
users to their databases, even though
the games may have very little to do
with the other information offered.

The French technology is being
used in a test with 200 farmers in
Fargo, North Dakota, sponsored by
First Bank System. ]. C. Penney
(which recently purchased the sys-
tem), Dayton’s (a regional retail
store), B. Dalton Bookseller, and
local merchants are participating in

c compilers
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Circle 404 on inquiry card.
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INTRODUCING THE SAFT
STANDBY POWER SYSTEM. IT KEEPS
YOU FROM LOSING YOUR MEMORY
WHEN THE LIGHTS GO OUT.

If the power fails while you're reading this ad,
everything your computer knows could be lost.

In an instant, information crucial to the smooth
operation of your business can vanish without a trace.
Memories can be flushed, disks can be damaged.

That’s why you need the Saft Standby Power
System. In the event of a blackout or brownout,
it takes over instantly—before the computer can tell
there’s anything wrong—and supplies 200 watts of

AMERICA
More power to you.

Circle 357 on inquiry card.

power for 20 minutes. Which gives you plenty of time
to get off the machine safely, without missing a
single byte.

And during normal operation it acts as a line filter,
protecting against damaging voltage spikes.

Ask your dealer about the Saft Standby Power
System. It’s the first standby system designed specifi-
cally for small business computers. And offered at a
small business price.

Saft Portable Battery Division, 931 Vandalia St., St. Paul, MN 55114 (612) 645-8531

ANWW ame
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Photo 4: Examples of the pictures created on the Viewtron system being run by Knight-Ridder newspapers and AT&T. This system is
based on NAPLPS and is capable of some very impressive graphics. (Copyright © 1983 by Viewdata Corporation of America Inc., used

by permission.)

the test. From their farms, ranches, or
one of approximately 40 public loca-
tions, users may bank at home, send
and receive electronic mail, order
goods, and get weather, crop, and
shopping news along with local and
national news and sports. The French
system is also being tested in Brazil
and Greece.

The French have now consolidated
their marketing programs for the U.S.
and have announced the establish-
ment of Videographic Systems of
America (VSA) to supply potential
teletext and videotex clients with
complete systems. Thomson-CSF, the
major stockholder in the new com-
pany, will oversee VSA. CBS and
NBC have agreed to use VSA equip-
ment for their NABTS teletext opera-
tions.

The Viewtron

(Knight-Ridder/
AT&T) videotex service to begin this

54  July 1963 © BYTE Publications Inc

year in southern Florida will offer
banking and shopping from home,
education, games, puzzles, reference
material, an electronic messaging ser-
vice, bulletin boards, classified ads,
and recreational information such as
airline schedules, seating arrange-
ments, and community events. The
service will also allow users to link up
with other databases (see photo 4).
Viewtron is currently soliciting
advertisers to appear on the system.
Advertisers’ storage charges for infor-
mation kept in the Viewtron com-
puter are $1 per frame per week. (A
frame is composed of 40 characters
by 20 lines.) Advertisers can also elec-
tronically mail commercial messages
to specific Viewtron subscribers.
Viewtron's first test (July 1980) in
Coral Gables involved a total of 204
households and 500,000 frames, al-
though only approximately 18,000

frames were available at any one
time.

Test results showed that 90 percent
of the participants liked the service
and 66 percent thought that the
advertisers offered enough informa-
tion for them to make a buying deci-
sion.

Preliminary joint venture agree-
ments have been signed between
Viewtron and Affiliated Publications
Inc. (The Boston Globe), Capital
Cities Communications (The Kansas
City Star and The Fort Worth Star-
Telegram), and A. S. Abell Publish-
ing Company (The Baltimore Sun).

Times Mirror began videotex test-
ing in March 1982, with 150 house-
holds having the service delivered
through television cable and 150
receiving the service through tele-
phone lines (see photo 5). Of all the
services offered—banking, home
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nnovative technology
brings you quality color
printing

for only $509

he technology of the all-new Transtar 315 color printer

revolutionizes color impact printing! Unlike old-fashioned
printers needing multiple passes with pins to print color, the
Transtar 315 employs an innovative 4-hammer print head to
allow 7 colors and more than 30 shades to be printed in

a single pass!

A unique 4-color diagonal ribbon maximizes the efficiency
of the 315’s color imaging and enhances its simple reliability.
Built by Seikosha, the most experienced manufacturing
company of the famous Seiko group, the Transtar 315 is
available now and has been designed to be compatible with
the I1BM, Apple ll/lle and Franklin personal computers. An
optional PICS card also allows Apple and Franklin users to
simply depress the 315's “copy’’ button to print any high-
or low-resolution screen without exiting a program!

Transtar is bringing the technology of tomorrow to you
today. Your future in color printing is only $599 away.

Transtar

P.O. Box C-96975, Bellevue, Washington 98009
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Photo 5: Examples of pictures on the Times Mirror Videotex System. Again, a NAPLPS protocol has been used. (Reprinted with

permission from Times Mirror.)

security, and home shopping —games
were one of the most widely used
features.

Available Services

Personal computer owners or
videotex terminal owners can take
advantage of some of these interac-
tive services right now. If you have a
modem and communications soft-
ware you can sign up to receive Dow
Jones, The Source, Compuserve,
Newsnet, and several other services.
Although these services do not yet
have graphics capabilities, you can
keep tabs on almost whatever it is
you want to know. These systems
may, in time, provide graphics infor-
mation (and thus become true video-
tex systems) as soon as a sizable num-
ber of videotex terminals appear in
the marketplace.

As you probably know, The
Source and Compuserve have been

56  July 1963 © BYTE Publications Inc

offering databases on subjects rang-
ing from wine and food to electronics
and communications. Electronic
mail, bulletin boards, and special in-
terest groups are among their most
popular features. A new system
called Delphi, based in Cambridge,
Massachusetts, promises a very user-
friendly environment.

Another new videotex-like service,
Newsnet, a subsidiary of Independent
Publications Inc., is run from Bryn
Mawr, Pennsylvania. The service
allows you to access newsletters on
specific topics listed in electronic
form or in printed directories. You
can then pick keywords relating to
your interest in a specific field.
Newsnet's computer will find all ar-
ticles on that subject. Each day you
can receive a listing of pertinent new
articles that have come into the
Newsnet database.

Personal computer owners already

www americanradiohistorv com

have access to the videotex-like ser-
vices that our fictional Tom Benson
will be using 10 years from now. The
important difference is that Tom may
be able to use them more easily and
less expensively. The factors of low
cost and ease of use have already
proved to be crucial elements in the
growth of the personal computer
market. It will be interesting to see
how these same two factors affect the
growth of videotex. It has a potential
growth rate as explosive as that of the
personal computer industry. ®

About the Author

Darby Miller is director of Information Ser-
vices Development for Hearst Cable Commu-
nications (959 Eighth Ave., New York, NY
10019). She has an extensive background in
computer science and electronic media and has
written articles for such magazines as Data
Communications, Datamation, Videography
and View.
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CIPHER DATA PRODUCTS GmbH

Munich, West Germany
Telephone: {089) 807001/02

Packaged in the same compact form
Telex: 521-4094

peripherals..

Flioppy Disk Emulation 1. Configures a standard 1/4-inch tape

inch floppy or Winchester disk drive. 2. Designed
CT FloppyTape brochure,

California 92138

1251

1/4
with easy front panel loading and positive cartridge lock. 3. Permits

flat or side mounting.

-335.

So. let FloppyTape redefine your disk backup requirements.

Nexttime you're in the market for the latest word in

controllers. . Provides plug compatibility with standard SA450 or
backup. just look it up.. .then hook it up.

Immediate Integration 1. Attaches to standard floppy disk
SAB50 interface connectors.

for further information on other Cipher products.

For a Further Definitlon—Contact

Space Saving Design 1.
Cipher for a free 525-

cartridge with important floppy disk features such as random access to
factor as the 5

sectors and soft sector formatting. &. Allows in-place updating of

information stored on the tape.

TWX: 910

Clrcle 71 on Inquiry card.
CIPHER DATA PRODUCTS SARL
Paris, France
Telephone: (1) 668 87 87

Telex: 203935
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10225 Willow Creek Road, PO. Box 85170, San Diego
Telephone: (619) 578-9100

-density floppy disks.

Priced at $800 per unit in large OEM quantities.

data on a standard 1/4-inch tape cartridge. . Allows one tape cartridge

High Capacity Storage 1. Stores 32 unformatted megabytes of
to replace up to 40 double-sided, double

that provides the last word in Winchester disk drive backup with its
many unique design features. Using the standard 1/4-inch tape
cartiidge, this innovative device combines low cost, high capacity,
Low Price 1. Selis for appreciably less than any other device with

and disk-type data accessibility to provide disk backup features

with new meanings:

The 525-CT FloppyTape Iis a new class of product

«.and the last word
in disk backup.

comparable features. &.
CIPHER DATA PRODUCTS (UK] LTD.
ey, Surrey, England

Camber|

Telephone: 0276-682912

Telex: 858329
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QUADRAM INAUGURATES THE

Use Apple software in your

IBM PC and XT

Who said you can't mix Apples
and IBMs? Innovation by Quad-
ram makes it possible with Quad-
link.™ A simulated Apple compu-
ter on a revolutionary new
enhancement board.

Most programs designed for the
Apple I, I Plus or lle — including
educational software and enter-
tainment options — are now .
compatible with IBM PCs sophis-
ticated business capabilitie:

That's right. An Apple and an
IBM. In one computer with no
software limitations. Quadlink by
Quadram opens a whole new
world of possibilities.

Easy to use

Quadlink plugs inside IBM PCs. No
conversion or reformatting of
diskettes needed. Just load Apple
software in the IBM and key one
command. That puts you in the
Apple mode. When ready to
switch back, just press a different

key. It's that simple. Like having
an Apple 64K computer inside
your IBM.

Keep the extras

Quadlink allows use of all IBM
enhancements while running
Apple software. Printers, buffers,
monitors and more.

When using @ monitor there’s no
plugging or unplugging cables.
Apple programs will appear on an

Apple and the Apple logo are registered trademarks of Apple Computer, Inc.
IBM and the IBM logo are registered trademarks of International Business Machines Corporation.
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MERGER OF APPLE AND IBM

IBM monochrome or color moni-
tor, like Quadram's chrome vivid
RGB color monitor Quadchrome,
more clearly than Apple’'s own
screen — even while working
with Apple’s high resolution color
graphics.

Explore your options

Quadlink comes standard with
64K memory. Requiring only one
expansion slot, it offers a game

port and works with all 170
devices designed to enhance the
IBM PC. Like parallel and serial
ports for operating printers,
modems and other peripheral
accessories. There's nothing like
Quadlink. And nothing like reliable
Quadram Quality to stand behind
it.

Quadram Corporation Is an Intel-
ligent Systems Company. For over

a decade, ISC has been an innova-

4357 Park Drive / Norcross, Ga. 30093 / (404) 923-6666

CO[?POQATION

tor in personal computer enhance-
ments and color graphics
peripherals.

Quadram products are available
only through authorized dealers
worldwide. Visit one and ask for a
demonstration of Quadlink. Priced
at only $680. we think you'll like
what we've discovered.

Check on our other enhance-
ments too, especially Quadboard.

~ the original multifunction board
for the JBM PC' : :

cligent Ly Gompany

TwWX 810-766-4915 (QUADRAM NCRS)

Available for delivery to retail stores worldwide in late June.
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Photo 1: Samples of Prestel pages (screens) showing the variety of services and the character-graphics-display capabilities. Photos 1a
through 1e show a sequence of service-information pages with a response page at 1f. Mailbox-message pages are shown in 1g through
1i. A gateway to services on another computer is shown in 1j through 11. Character-graphics pages are depicted in Im through Io.
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Prestel: The Basis of an
Evolving Videotex System

The first videotex system in the world is flexible enough to
adopt anticipated technological advances

Prestel is a system for transmitting
screens of textual and color-graphics
information over the telephone line
with two-way communication be-
tween the user and electronic’ infor-
mation services. This is often referred
to by the generic name videotex.
Teletext and videotex are two distinct
but complementary electronic-infor-
mation services available primarily in
the United Kingdom and Europe.
They differ in the way their informa-
tion is distributed and the types of
services they provide, but their color-
graphics displays are compatible.

With teletext, television viewers
have immediate access to news,
sports, travel, weather, and enter-
tainment information. It is telecast as
a television signal by the British
Broadcasting Corporation in a public
service called Ceefax and by indepen-
dent television companies in a com-
mercial service called Oracle. A
special adapter is required to decode
the telecast signal and create a page of
information with graphics characters
on your television screen.

by Graham Hudson

A limited number of pages of infor-
mation are continuously telecast in a
loop, and you select from a menu, or
index page, with a remote-control
keypad similar to the one on a push-
button telephone. The decoder,
which can be built into the television,
has some intelligence and gets the
next telecast of the page of text you've
selected. This takes several seconds in
some cases. The index page is telecast
more often because it is viewed more
frequently.

Videotex, also called viewdata, is
an entirely separate service that uses
telephone lines for transmitting infor-
mation. Prestel is British Telecom's
public videotex system that provides
subscribers with information from
travel agencies, banks, newspapers,
and other information services. Busi-
nesses can also use Prestel for private
information networks with closed
user groups that control the receipt of
certain pages of information to a
selected group of users.

Prestel was the first, and is still the
most successful, videotex system in
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the world, and many of its features
have been adopted by later videotex
systems. It differs from telecast
teletext systems like Ceefax and
Oracle in significant ways. It is faster,
provides more information, and is in-
teractive, allowing you to both send
and receive information. As soon as
you ask for a page of information, a
Prestel computer sends it to.you over
the telephone line at 1200 bits per sec-
ond (bps) and it appears on your
video display. The characters that
you type are transmitted to the
Prestel system at 75 bps. Hundreds of
thousands of pages can be stored with
the Prestel system, as opposed to
hundreds of pages with a teletext

. system. You can interact with Prestel

to reserve an airplane seat, shop elec-
tronically, or send a message to an in-
formation service or to another user
on the system with electronic mail.
Prestel is available in the United
States, but it is not as widespread or
popular as The Source or Compu-
serve information services that offer
text but not color-graphics capabil-
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ities. The Prestel distributor for the
U.S. is Torch Computers Corpora-
tion of Woburn, Massachusetts,
which also offers a British microcom-
puter with a built-in Prestel decoding
program.

The major videotex system in
North America is the Telidon system
that was developed in Canada. It has
been modified by AT&T, resulting in
NAPLPS (North American Presenta-
tion-Level-Protocol Syntax). (See the
four-part series "NAPLPS: A New
Standard for Text and Graphics” that
begins in the February 1983 BYTE on
page 203.)

Prestel’s advantages over NAPLPS
are that it is easily decoded by a ter-
minal, requires little display memory
or time, is less sensitive to errors in
data communications, and costs less.
The weak points for Prestel include a
dependence on video-display hard-
ware, the current low resolution of
the images due to character graphics,
and interconnections with printers
and plotters.

History and Background

Videotex was born at British
Telecom Research Laboratories in the
early 1970s from a marriage of com-
puter, communications, and televi-
sion technology. Prestel began in
1979. Now more than 62 percent (90
percent by the end of the year) of the
United Kingdom’s telephone popula-
tion can access Prestel through a local
telephone call.

Videotex is an interactive two-way
information system. You are sent on-
ly the information pages that you re-
quest. Also, you can make a response
to a page, for example, to make a
hotel reservation or to order goods.
(See photo 1 for examples of Prestel
information pages.) A local Prestel
center has a database of more than
250,000 pages of information and acts
as a gateway to information on exter-
nal computers. These other com-
puters can provide services such as
online bookings, financial quota-
tions, or banking.

The videotex message facility
known as Mailbox on the Prestel
system lets you create and store a
message on the database for another
user. When logging into the system,
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the recipient is told if there is a
message waiting. However, sending
textual messages will require the use
of an alphanumeric keyboard, not the
simple telephone-type keypad. An ex-
citing new scheme launched earlier
this year will let the growing numbers
of microcomputer owners in the
United Kingdom access a telesoftware
library on the Prestel database.
Known as Micronet 800, the package
provides an acoustic modem, decod-
ing software for your computer, and
library access.

For mass-market penetration, low-
cost terminals were needed. Because

Videotex Is an
Interactive system
linked to a large
database; teletext, a
noninteractive system,
provides constantly
updated Information
such as news and
weather.

of this, the original terminals were
based on television receivers with
special-purpose integrated-circuit
display controllers. In the United
Kingdom a common display standard
was developed for videotex and tele-
cast teletext. More than a million ter-
minals using this display standard are
in the United Kingdom; several
million more are in the rest of Europe.

Teletext is a one-way noninterac-
tive system. All the pages on its
database are transmitted cyclically.
After a user selects a page, the ter-
minal displays it as it is received. The
two services are meant to be com-
plementary: teletext providing a
small database of mass-appeal infor-
mation that is constantly updated
(news, weather, television program
guides, and sports results) and
videotex providing a broad spectrum
of in-depth information (timetables,
town guides, and consumer reports).

This article examines the features
of a Prestel display and discusses
ways to implement them using a
character generator or bit-mapped
display. Some of the features of the
new European videotex standard are
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outlined, including the recently pro-
posed geometric graphic and photo-
graphic recommendations.

Display Facilities and Coding

The Prestel display consists of a
page with 24 rows of 40 characters. In
practice, the top row of the page is
used for a header with the informa-
tion service’s name, page number,
and page charge. The bottom row can
be used for system messages (for ex-
ample, “Mistake? Try again or tell us
on *36”). This leaves 22 rows
available for information. The reper-
toire of 96 alphanumeric characters
(see figure 1) is based on the ISO (In-
ternational Organization for Stan-
dardization) character set that is
similar to ASCII (American National
Standard Code for Information Inter-
change). Prestel does not specify the
actual dot-matrix size or character
font.

For producing simple graphics, a
set of characters made up from a
mosaic of 3 by 2 blocks is provided.
Each of the 6 least significant bits of
the code used corresponds to one of
the six mosaic elements. Characters
are normally referred to in a two-
number hexadecimal notation that
corresponds to their column and row
position in an 8 by 16 code table (for
example, 4/1 equals the letter “A”).
Figure 1 shows the normal way of
representing a coding scheme where
the interpretation of a single code is
dependent on earlier code sequences.
The empty code table represents the
character set in use. Individual codes
are received and decoded with respect
to the current character set. The
default value is the alphanumeric
character set.

Columns 0 and 1 of the code table
are used for control purposes such as
moving the active position around
the display. (The active position is
where the next character will be dis-
played.) This is synonymous with the
cursor controls of a video-display
unit. The display must automatically
wrap around to the next row after 40
characters are displayed. The Prestel
central editor terminates short rows
(less than 36 characters) using Active
Position Down (APD) and Active
Position Right or carriage return
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Figure 1: The Prestel alphanumeric and mosaic (block graphics) character sets and the attribute-code table. All possible 7-bit codes
are represented on an 8 by 16 table. Each code is usually referred to by its column/row numbers. For example, 0/12 (or 0C hexadeci-
mal) refers to the Clear Screen control code. The code 6/1 can indicate either the character “a” or a mosaic character, depending on
what display attributes preceded it. The sequence 1/11, 4/2, 6/1 would produce a green “a.” The sequence 1/11, 5/7, 7/15 would
produce a solid-white mosaic character.
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ANTENNA

TELETEXT ACQUISITION AND
DECODING CIRCUITRY

attributes to their default values as in-
dicated in figure 1. The active posi-
tion is then sent to the top of the
display. Following a Clear Screen
command, the terminal should be
ready to receive the next character
after 30 ms. The null code (00) causes
no action to be taken and fills up this
time to allow the terminal to clear the

UART

s——————xo LINE

TELEPHONE | INTERFACE
LINE CIRCUITRY

VIDEOTEX ACQUISITION AND
DECODING CIRCUITRY

AND VIDEOTEX

display. Other control codes, in-
A e - 2 AT L B N
——1 DISPLAY
A4 TIMING
— DISPLAY
CIRCUITRY
RED
GREEN TJO
VIDEOTEX CHARACTER [——* TELE-
DECODING GENERATOR |BLVE . yigi0oN
AND | |cusTom-DESIGNED - TUBE
CONTROL ICs
PERFORMED BY I
MICROPROCE SSOR
| PAGE
STORE
AUTO-IDENTIFIER I
I CIRCUITRY COMMON
il I DATA  ADDRESS TO BOTH TELETEXT

Figure 2: A block diagram of a complete teletext/Prestel terminal.

numeric and mosaic graphics sets.
The colors available are the eight
combinations possible (except for
black) from having the RGB (red-
green-blue) display-tube electron
guns turned on or off. The 3 least
significant bits of the attribute code
correspond to the logic drive of the
RGB electron guns.

The new background attribute sets
the character background color to
that of the current foreground. The
foreground must therefore be set to
another color for subsequent charac-
ters to be visible. On a new row, a
new background code will immedi-
ately change the background color
for the rest of the row. The black
background code simplv sets the

downward to occupy two rows by
using the double-height attribute.
Any characters that exist in the lower
row are obliterated, even those below
a normal-height character. Also, the
entire lower row takes on the back-
ground color from the row above.
The normal-height attribute makes
subsequent character foregrounds
normal height.

The separated mosaic attribute
causes each element of a mosaic
graphics character to split and
become surrounded by the back-
ground color. This provides a set of
large-dot building blocks that have a
visual smoothing effect when used for
graphics such as maps and portraits.
The separated effect is canceled bv
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INFRARED

OR
ULTRASONIC

LINK .

REMOTE
KEYPAD

and displayed in the attribute’s posi-
tion, instead of a space. Release
mosaic stops the hold-mosaic effect.
Hold mosaic has an immediate effect;
release mosaic is effective from the
next character position.

Character-Generator Displays

In common with many other text
displays, most Prestel terminals use a
character generator because this
technique is extremely efficient for
display memory. A block diagram of
a complete teletext/Prestel terminal is
shown in figure 2. The distinguishing
principle of a character-generator
system is that the display is divided
into an array of character cells. Codes
identifving the character in each ceoll
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May we interrupt the hoopla
with a few facts?

Nothing in the noisy world of
multi-user micros fits the require-
ments of business system inte-
grators like our new desktop

system — the MuSYS NET/work
16+ I N
The MuSYS NET/work gives

you multiprocessor architecture,
extensive mass storage facilities
(much greater than 8MB) and
TurboDOS™, the high speed CP/M®

compatible operating system. Gone -

are the bottlenecks that make 3 8
shared-processor multi-user sys- *g o 8 ®,
tems too sluggish for real world ©z w7 28 E8
business applications. You'll also 2 F’-é o5 GT
appreciate the 128K RAM per user,  The facts: £2 = ﬁg E=

No. users (min/max)
2/8 4/4 1/6 1/8

Winchester formatted Mbytes (min/max)
16/102  10/20 15/30  20/40

Total RAM per user
128K 48K 64K 64K

User TPA
835K 48K 54K 62K

8- and/or 16-bit user processors
- YES NO YES NO

| Perfect Software'
YES NO NO

i Telecommunications Software
4 YES NO NO NO

%  Operating system’

Turbo- MP/MII - Mmm-  M/NET
DOS 0ST
Use with any terminal
YES YES NO

Price (2 user system)

the local area networking capabil-
ity (including Ethernet™), log-on
security and other mainframe-like
features that make the NET/work
a truly professional, reliable
business solution. Dealer and OEM
customization programs available.

Get all the down-to-business
facts! Call or write, MuSYS
Corporation, 1752 Langley, Irvine,
California 92714. (714) 662-7387
(toll-free outside California 1-800-
852-5362). TWX: 910-595-1967.
Cable: MUSYSIRIN.

NUSLS

We design the future.

' NET/work 8816 is a trademarked product of MuSYS Corporation. Perfect Software is a frademarked product of Perfect Software, Inc. TurboDOS is a trademarked product of Software 2000, Inc. CP/M® and
MP/MIl are trademarked products of Digital Research, Inc. Mmmost is a trademarked product of Televideo. M/Net is a trademarked product of Micromation. Ethernet is a trademark of Xerox Corp. 2 8-User
network Is $11.995. MuSYS prices include 16 MB formatted Winchester. * Includes terminals.
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AUTOMATION

(TAURUS LAB) + (YOUR PC) = (LAB COMPUTER SYSTEM)

Now a new micro computer based data acquisition and
control front end that gives you:—

Power that's easy to use:— Plugs into any RS5232C. RS5422.
or IEEE port on your Personal Computer ® Powerful Com-
mand functions that include: simple reads and

writes, high speed block analog reads. pulse
accumulation. frequency. change of state

detection. and more ¢ Results in engineering

units ® Convenient screw terminal panels o

Compatible with 3 amp AC/DC switch-

ers for control of valves. pumps.

motors, etc. ®

Power that's easy to cost
justify:— Standard confi-
guration includes:

64 twelve bit

analog inputs

with 4 program-

mable gains for

inputs from

+ 10mV to + 10V.

16 bit counters.

4 output pulsers.

4 analog outputs e

Stand alone mode

with direct terminal support ¢ Communicates
simultaneously to three computers e

Low maintenance cost due to internal
diagnostics

Power that's easy to expand:— Plug in expansion to 1024
points of digital and analog /O e User memory allows
downline load of user written functions and programs e
Rack mount hardware available for all options e

TAURUS LAB

Write for more information to:

TAURUS
COMPUTER B0, BOX 1663
:?'\IITCODUCTS ?}Jzﬁgmo, N.Y.

IN US.A.: IN CANADA:

P.O. BOX 911
STATION "U”
TORONTO. ONT.
M8Z 5P9

40 characters needs a page store with
960 locations. With 96 different char-
acters, it has to have 7 bits for each
character. In practice, a 1K-byte
RAM (random-access read/write
memory) is used. Normally, the
display position is held in the
decoding processor in a row (5 bits
for 24 rows) and column (6 bits for 40
columns) count, but this is compacted
to a 10-bit number in the range 0 to
959 to address the 1K bytes of
memory.

The main component of the char-
acter generator is the character-set
ROM (read-only memory). A char-
acter matrix of 10 by 6 dots is com-
mon, allowing 9 by 5 dots for the
character foreground that permits de-
scending lowercase letters. The actual
address of the line of character dots in
ROM is derived from the character
code in the page store plus the char-
acter-line count. For an interlaced
display, character rounding is
achieved by comparing two consecu-
tive lines and adding half a dot before
or after a whole dot when a diagonal
is detected.

The other major function of the
character generator is to implement
the attributes. For example, the dot
color can be generated by holding the
3-bit foreground and background col-
ors from the invoking attributes on
the inputs of a multiplexer and con-
trolling their selection by the dot bits
from the ROM. Double-height char-
acters are achieved by addressing the
same character line on two con-
secutive display lines. Mosaic
graphics characters can be generated
directly from the bit patterns of the
character codes. For separated graph-
ics, the line of dots is masked on cer-
tain lines. All these features are pro-
vided on the Signetics/Mullard SAA
5050 chip that is used in the majority
of Prestel and European teletext ter-
minals.

The contents of the page store are
transferred automatically through the
character generator under the control
of a display-timing circuit. The tim-
ing source is normally a local crystal,
sometimes phase-locked to the tele-
cast synchronization pulses if avail-
able. This produces dot pulses at
166-microsecond (us) (6-MHz) inter-

4= Circle 397 on inquiry card.
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APPLE [] EAGLE [ IBM, PC [J NORTHSTAR [ TRS-80 11 8" [ OSBORNE [] FRANKLIN (] STANDARD CP/M 8"

RENT SOFTWARE
BEFORE YOU BUY!

from our

SOFTWARE
RENTAL LIBRARY

You can now RENT the most popular software available for just
20-25% * of Manufacturers’ Retail Price
¢ Eliminate the risk—rent first!

HEATH/ZENITH 89 8"

¢ 100% of rental fee applies toward purchase

¢ All purchases are 20% Off of Manufacturer’s
Suggested List

* Rentals are for 7-days (plus 3 days grace for return
shipping)

SPECIAL INTRODUCTORY OFFER

There are now 2 different plans to choose from:

Join the Game Group, $25.00 peryear | Join the Business Group, $50.00 per

and rent as many games as you like for | year and rent as many business applica-

only 20-25% of Mfrs. Sugg. Retail Price* tion programs as you like for only
Minimum order, 3 gome rentols 90-25% of Mfrs. Sugg. Retail Price*

REMEMBER, THESE ARE NOT DEMOS, BUT ORIGINAL
UNRESTRICTED SOFTWARE PROGRAMS

(complete with manuals in original manufacturers’ packages)
To Immediately Order, or for more information:

UNITED COMPUTER CORP rou rree cau 1800 5997777
Software Rental Library in T:alc:):ta g:tt 1213 823-4400
Culver City, California o

ACCOUNTS PAYABLE [ MAILING [ SPELLING (] COMMUNICATIONS [ REAL ESTATE (] TAXES [ STOCK MARKET [J INVENTORIES

.
Canadian Orders Welcome AMERICAN | (A
*Plus postage and handling P cEXPRESS  |mEmyem

YIDAIT TVYINID (] TI0¥AVd L] TVINIA [ TVIIA3IW [ SLIFHS AVIUdS (] DNILNNODDV [ SSANISNE [J SILLINILN [ SYINIWOD [ SIWVYD [ 038 XOU3IX

EDUCATIONAL O ACCOUNTS RECEIVABLE (] WORD PROCESSORS [] DATA BASES [ LANGUAGES [ GRAPHICS.
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vals that are used by the character
generator to push out character dots
serially. The dot clock is divided to
produce the column addresses for the
page store and further divided to pro-
duce line synchronization pulses at
64-us intervals. The line pulses are
counted to produce line numbers (1 to
10) for the individual character
memory and row numbers (1 to 24) to
address the page store. A complete
synchronization signal is also pro-
duced to drive the display-raster time
base when no telecast carrier is avail-
able. The teletext timing-chain chip
(Signetics/Mullard SAA 5020) incor-
porates all these clock dividers and
the address logic.

Bit-Mapped Displays

Another type of display architec-
ture is frequently used for computer
graphics and television pictures: a bit-
mapped display. Until recently, its
use has been restricted to professional
applications because of the relatively
large amounts of memory needed to
keep track of each dot on the screen.

With a bit-mapped system, each
display dot is uniquely associated
with a bit or bits in the display
memory. For a monochrome display,
a bit specifies whether a dot is on or
off; for a color display, the bits
specify the color (3 bits for eight col-
ors) of the dot. (Making a color dot
the same color as its background ef-
fectively turns it off.) Text and
graphics information are converted
once, on receipt, into a dot pattern
and stored in the bit map. At display
time, the bit-mapped memory is
simply read directly to the display.
A bit-mapped architecture pro-
vides a flexible display on which
practically all display features can be
performed under software control. A
bit map of 240 by 240 dots requires
29K bytes of memory and will display
Prestel characters with the same
resolution provided by a character
generator with a 1K-byte page store.
Despite this inefficiency, many
microcomputers are available whose
character generators do not have the
capabilities for displaying Prestel

characters but do have either a re-
definable character set or bit-mapped
graphics that can be used for Prestel.
Future generations of videotex, men-
tioned later, will need a bit map for
high-resolution graphics and photo-
graphic displays. It may then be
desirable to implement alphamosaic
characters on the same display.

When a displayable character code
is received, each character line is
fetched by the processor from the
character matrices in memory. Each
bit representing foreground or back-
ground color is converted to a full dot
color (3 bits) and modified according
to the attributes effective at the cur-
rent display position. The resulting
dot information is written into the
bit-mapped display. A flowchart
outlining the decoding process is
shown in figure 3.

The receipt of a single serial at-
tribute code can generate a lot of
writing into the bit map. For exam-
ple, on a previously blank row a new
background code has the effect of fill-
ing the rest of the row with a new

MegaPius & I/O-Plus 2
The Uitimate Expansion for IBM PC or XT

The AST Reseaich MeyaPlus'™ has three func
tons standard: Panty cnecked and fully socketed
Memory up 1o 256k in 64k increments, clock/
ailendar with bauery back-up for automatc
0ading of ume and date when the computer ts
wirrnied o, and asyChronous Communication
port {RS232C senal) which can be used as
CoMl or COM. (DTE tor a pninter. or DCE for
amodemj. Aiso inciuded s SuperDrive™ “elec-
trorie disk” softwadre. This program builds “disk
arives " in rmemaory which access your programs
at e speed of RAM memory. And you get
SuperdSpooler'™. print spooling softwate
Options include a 100% 1BM compatible
patatiel prner port (can be configured as LPTI,
LPT12). and a second RS232C asynichronous
port ({COMI or COMZ) The MegaPak'™ option
plugs into your MegaPlus “piggyback’” style to
give you ar additional 128k or 256k of memory.
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I/O-Plus 2, is the answer for those who
don’t need additional memory but would like
all those other muilti-function board features
The I/O-Pius 2 comes standard with a clip-on
battery powered clock/calendar. an asynchro-
nous communication port {RS232C serial), Su-
perDrive™ electronic disk, and SuperSpooler™
pnnt spooling software

Opuonal 1s a second asynchronous port
[DTE, or DCE}, a parallel printer adapter. and
the best game paddle adapter on the market. ht
is an IBM standard game port, but it can aiso
use Apple compatible paddles and joysticks

Both boards come with a one year factory
warranty and the Qubie’ satisfaction guaran-
tee. Iffor any reason you are not sausified with
the performance of your board within thirty
days of purchase, you may return it for a full
refund, inCiuding the postage to return it
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TO ORDER BY PHONE:
In Califormia (805) 482-9829
Outside Califormia TOLL FREE (800} 8214479

F=

PRICES:
I/ O-Plus 2™ with Clock/calendar, asyn-
chronous communication adapter, Super-
Drve™ and SuperSpool™ - $129
MegaPlus™ with memory, clock. async,
SuperDrive™ and SuperSpool™ - $289
OPTIONS:

64k upgrades. installed and tested $50
Parallel Printer Port $35
Second Asynchronous Port $35
Game Adapter (I/O-Plus 2 only) $35
MegaPak'™ with 256k of Memory 5349

with 128k of Memory 179
2 year extended warranty S50
ConnectAll Cable Bracket 519
Cable to Parallel Printer $35
Cable to Modem or Serial Printer $25

Comprehensive Diagnostics Programs S10

SUPERWRITER by Sorcim §239
SUPERCALC by Sorcim $159
dBASE Il by Ashton-Tate $419

SHIPMENT:
Normal shipment s day after receipt of
order. We pay UPS surface charges. 2 day
air service 55 extra.

QUBIE’
DISTRIBUTING

4809 Calle Aito, Camarlilo, CA 93010
European Inquiries:
129 Magdaien Rd., London, SW18, England
Phone {01} 870-8899
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Electronic news . . . stock market

updates direct to home or office . . .
published articles . .. government
and industry reports . . . electronic
mail . . . there’s hardly anything going
on, anywhere in the world, that can't
be captured by giant computers,
ready to be examined at the touch of
a button. But until recently, these vast
resources were available only to a
select few: those having access to the
largest computers and the skill to
use them.

Suddenly, that's all changed. Now
the information of the world is availa-
ble to anyone who can tap out a few
words on a keyboard. The reason: an
extraordinary piece of portable equip-
ment that weighs less than six pounds,
takes no special training to operate,
and gives you instant access to the
world’'s major information and commu-
nication services.

The RCA VP3501 Videotex Terminal.

With the VP3501, you don't need a
personal computer. If you have a tele-
phone and a TV set, you have every-
thing you need to get in touch with the
incredible range of services at Compu-
Serve, The Source, the Dow Jones
News/Retrieval Service and others.

The world of videotex.

A subscription to such services
gives youready access to literally thou-

Circle 348 on inquiry card.

Stayintouch
with the world
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anywhere you go.

Plug into the largest information
banks ever compiled, with the inex-

pensive and easy-to-use RCA Videotex

Terminal.

sands of “menu” selections covering
subjects of vital interest.

e Read electronic editions of impor-
tant newspapers and magazines,
right on your TV screen . . . national
and international news . . . weather,
sports . . . direct from the newswires.

e Research almost any subject in
depth . . . with published articles . . .
government and industry reports
. . . other authoritative sources.

e Keep up with the world of finance
. .. latest stock market prices . . .
commodity reports market
and business commentaries . ..
detailed information on thousands
of publicly held companies.

e Send and receive electronic mail
with other subscribers nationwide,
including private person-to-person
communication at less cost than a
long distance phone call.

e Bank and shop at home . . . choose
from thousands of electronically
catalogued items . . . made availa-
ble at discounted prices.

o Enjoy a wide selection of home serv-
ices, including dozens of challeng-
ing games to test your family’s playing
skills.

Quick and easy start-up.

The VP3501 is as easy to use as a
video game. Just follow the easy-to-
understand instructions you getin the
User's Guide. Connect the VP3501
to your phone and TV set, turn it on,
touch a few keys, and you're in direct
contact with a whole new world of
information.

Other VP3501 applications.

The VP3501 may also allow you to
communicate with your company or
school computer, in addition to the
many subscription services available.
There are expansion interfaces for a
printer and cassette recorder. These
features can provide you with hard
copy and a full cassette of down-
loaded information for review off-line,
at your convenience. You can even
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write and run your own programs on
host computers. In addition to the
built-in direct connect modem and RF
modulator, the VP3501 has 58-key
alphanumeric and 16-key calculator
keypads. . . resident and user-defina-
ble character sets. Color-locking cir-
cuitry provides sharp graphics . . .
and there are programmable tones
from a white noise generator.

Order now: only $399.

We know of no comparable videotex
data terminal available today at this
low price. The VP3501 terminal
comes with basic cables and connec-
tions for your TV set and telephone
(with certain phones, the optional
RCA acoustical coupler may be neces-
sary), and the illustrated User's Guide
with  comprehensive instructions.
Order now and you'll also get a free
hourof connecttime from CompuServe,
The Source and the Dow Jones News/
Retrieval Service. Try the VP3501 for
just 10 days. If not completely satis-
fied, you can return it to RCA for a
full refund.

Call toli-free: 800-233-0094.

In Pennsylvania, call collect to 717-
393-0046. Visa and MasterCard
orders are accepted by phone or mail
your order direct to RCA Microcom-
puter Products, Dept., BY-383 , Cus-
tomer Service, New Holland Avenue,
Lancaster, PA 17604. Be sure to
include name and shipping address,
telephone, and payment: $399.00
each, plus $3.00 each shipping, plus
applicable state and local taxes. Send
check or moneg order payable to RCA
Corporation. Prices and specifica-
tions subject to change without notice.
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Figure 3: A flowchart of the Prestel decoding process. Each code received causes one pass through the flowchart.

background color (up to 40 charac-
ters times 60 dots per character equals
2400 dots). If the double-height at-
tribute has been set previously, two
rows of ‘characters (4800 dots) would
have to be written. That is a lot of
data to be transferred in the interval
between two codes of 10-ms length.
The decoding can be kept relatively
straightforward for a page of infor-
mation being written from the top left
to the bottom right on a previously
cleared display. This is the case for
Prestel information-retrieval pages.
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The decoding processor needs only to
accumulate knowledge of attributes
affecting the current position.

The situation becomes more critical
if the active position moves backward
and an addition or modification is
made to the page. Then it is necessary
to know the character and attributes
at this position and the range of the
effects of these attributes. It is not
possible to determine this informa-
tion from the bit map. Therefore, it is
necessary to keep a record of how the
page was created. This can take the

www.americanradiohistorv.com

same form as a character page store.
When a new code is sent to a row, the
entire row must be decoded and re-
written into the bit map.
Alternatively, an array must be
kept of the displayable characters and
attributes set for each character posi-
tion. Another array, known as the
marker memory, has a location for
each character and a flag bit for each
attribute type. This indicates where
attribute changes occurred and sets
the limit of propagation for each at-
tribute type. With this arrangement,

Circle 145 on inquiry card, ===p
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In the tast moving. high
technology world of
microcomputers. the need
tor high performance
accessories often gets
overlooked.

Discwasher. recognized as a
world leader in audio/video care
accessories. understands this
need and has developed a line of
computer accessories to allow users
to get the most from their computer
hardware.

The easy-to-use Discwasher" Disk
Drive Cleaner is both a problem
preventer and problem solver. Its dry
format safely cleans single or double-
sided drives without altering the delicate
head alignment or doing possible damage
to rubber drive parts with solvents.

The Discwasher* Computer Cassette Drive
CareSet.. is a total maintenance package for
your cassette drive system. It includes both
the Discwasher“ Computer Cassette Drive Head
Cleaner and the Computer Cassette Drive Mechanism
Cleaner. Together, these two maintenance units
can keep the high resolution heads and the critical
drive system of your cassette drive system in
optimum performance.

The Discwasher* DiscKeeper.. is a magnetically
shielded storage system for floppy disks that
takes up no more space than conventional folder
packs. DiscKeeper protects against stray

agnetic fields which can destroy valuable
software. Three DiscKeeper sizes provide loss-
ree storage and protection for transporting any

ize disk format.

HIGH
TECHNOLOGY
REQUIRES
HIGH
PERFORMANCE
ACCESSORIES

[{ad

fis

HEAD CLEANER

1407 NORTH PROVIDENCE ROAD. P.O. BOX 6021. DEPT. BY, COLUMBIA. MO 65205 USA
A DIVISION OF JENSEN an EBMARK Compan
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Figure 4: A diagram showing the immediate effect of a serial attribute and the need for
attribute-marker flags. The notation 4/4 is the equivalent of 44 hexadecimal.

characters, attributes, and attribute
ranges can quickly be found without
having to decode the whole row. It is
not possible to determine the range of
an attribute from the attribute value
alone (see figure 4).

Flashing characters are difficult to
implement on a bit-mapped display.
The area to be flashed can be rewrit-
ten at the flash rate, but this takes a
noticeable time for large areas, not
the desired instantaneous change. A
technique that gives a limited flash
capability is to use an extra bit plane
and a color lookup table. Dots that
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are to be flashed have the extra bit
set, and the corresponding locations
in the color table are alternately
rewritten. The color that the char-
acter flashes to can be black or, if
only eight foreground/background
combinations are to be flashed, a true
flash to background color can be
achieved. When pairs of colors are al-
ternated in this way, the facility is
called blinking.

Microcomputer Displays

Some microcomputers have a com-
plete Prestel display capability, such
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as the popular BBC microcomputer
with its teletext/Prestel character gen-
erator. The Apple Il computer can be-
come a Prestel terminal with the addi-
tion of an Appletel card. The majori-
ty of microcomputers in use today
can display the basic textual informa-
tion, although they don’t permit all
the Prestel features.

The primary requirement is the
ability to display 24 rows of 40 char-
acters. If this is not the normal dis-
play format of the computer, it may
be possible to represent the page
using bit-mapped graphics. If you
have less than 24 rows on your com-
puter’s display, this can be overcome
by scrolling or splitting the page
display.

Most microcomputers can display
the text characters that make up the
core of the ISO alphanumeric char-
acters. For characters that do not
exist in the computer and for which
there is no suitable substitute, the
delete (DEL, 7/15, or 7F hexadecimal)
character can be used. It is important
to display a character for every char-
acter or attribute code transmitted in
order to preserve the page layout.

The mosaic graphics were origi-
nated for use by teletext/videotex and
do not exist on many microcomputer
displays. It may be possible to make
good substitutions, for example,
using the block graphics of the
TRS-80 Model 1/111. Computers with
redefinable character sets, such as the
IBM Personal Computer, should have
few problems simulating all the Pres-
tel characters. With the Apple II,
another approach might be using bit-
mapped high-resolution graphics.
Representing all mosaic characters
with a simple character such as an
asterisk at least gives an outline of the
graphics.

Implementing the various attri-
butes presents more of a problem. Be-
ing able to display characters using
the foreground color adds greatly to
the presentation of the page.

European Videotex

Prestel is a subset of the new Euro-
pean videotex recommendation pub-
lished in 1981 and, as a subset, is the
most inexpensive to implement. The
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Extras can more than double the price of your per-
sonal computer. Not so with the Franklin ACE 1200.
It’s the professional computer system that includes

the extras—and a long list of exclusive Franklin

features that make it the most extraordinary value on
he market today.

The ACE 1200 has everything you’ll need
to add a color or black and white monitor,
modem, printer, back-up disk drive and
other accessories. You can choose from
heenormous selection of Apple programs
and peripherals because the ACE 1200 is
hardware- and software-compatible with

::e ood Rea1$ons to Buy

1. Apple® ii-compatibie

2. CP/M&compatible

3. 128K of RAM

4.

8. Disk controller

6. 80 column card

7. Serial interface

8.

9. Upper and lo
VisiCalc® k y

0ursor
Nu C P

the Apple Il. And, with the built-in CP/M card, you
can run both Apple Iland CP/M programs. Franklun s
CP/M operates three times as fast as many com-
peting systems, drastically reducing processing
time for most business applications.

The Franklin ACE 1200—the most extraordinary value
on the market today. Call or write today for
the name of your local authorized Franklin
dealer.

Franklin ACE is a trademark of Franklin Computer Corporation.
Apple is a registered trademark of Apple Computer Inc.
CP/M is a registered trademark of Digital Research Inc.
VisiCalc is a registered trademark of Visi Corp.

FRANKLIN

COMPUTER CORPORATION
2138 Route 38, Cherry Hill, NJ 08002 609-482-5900 Telex: 837-385
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Borm 192%5. Educated Grantham High
School and Somerville College,Oxford

M.P. for Finchley 1959-74
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Mr D DUCK
Account Number
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Miss J BLOGGS
Account number
543216789

Key 1 to return to picture 1ndex

CEPT (Committee European des
Postes et Telephones) TCD 6/1 rec-
ommendation is supported by 26
European countries and is being im-
plemented by many of them.

Future European videotex ter-
minals will have many enhanced text
and graphics features as well as being
able to display existing databases. An
efficient character-generator display
chip using a stack architecture for at-
tributes is being developed that uses
only 2K bytes of display memory. A
repertoire of 331 text characters and
151 graphics characters is provided.
Dynamically redefinable character
sets (DRCS) infinitely extend the
repertoire by allowing character
shapes to be sent from the database.
Extra attributes include double-width
and double-size characters, and sim-
ple animation effects can be achieved
using three phases of flashing. Dis-
play colors are chosen from four
palettes of eight colors, all of which
can be defined by the database.

The alphamosaic/DRCS recom-
mendation is part of a basic protocol
to which new videotex techniques
will be continually added as they
emerge. A geometric graphics facility
is currently being included, based on
the highly favored graphics kernel
system (GKS) that is expected to
shortly become the ISO computer-
graphics standard. Several classes of
implementation are envisioned—
ranging from simple incremental line
drawing for a telewriting terminal to
beyond GKS to multiple display
planes and animation.

The GKS scheme uses a unit-coor-
dinate system similar to NAPLPS.
Points can be defined in terms of
direct or relative coordinates or by
using incremented coding (with incre-
ments of the screen size). The power-
ful, generalized GKS primitives of
polymarker (polypoint with a range
of point types), polyline, and poly-
gon are used. The transformation
primitives of translation, scaling, and
rotation are also included. A part of a
graphics image can be specified as a
segment and then transformed as a
whole. An infill command, as well as
the normal filled polygon command,
lets an area be filled from a seed point

Photo 3: Experimental photographic-videotex pages from Picture Prestel. to a defined color boundary.
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When critics rate you tops, what do you do for an encore?

“VISUAL 50 is in a class by itself Feature Comparison Chart ¥
for visual quality; the character set ADDS VISUAL TeleVidéo Zenith Wyse
is unusually clear and sharp.”* i L. el o B8 8850 L WY
Style 4 4 I T
“The VISUAL 50 is the most prom- |_Overall Quality Qe Db s 3
ising new terminal to come out so Keyboard 3 5 2 4 2
far, especially in light of its price.”* _Rollover/falsekeying 5 & g 4
Video Ouali_tx 1 5 4 4 3
“We consider this terminal to be No. of attributes 5. 5 5 2 5
one of today’s best products in price/ | Awibutemethod 2 5 2 a2
performance, its incorporation of | Suitabiityformicros 2 s 3 5 3
ergonomically designed features and 24 39 g6L T 80 7
its broad range of functionality. ”** | UstPrice $895 695 995 895 995

*MICROSYSTEMS—March 1983
**THE ERGONOMICS NEWSLETTER—August 1982

The VISUAL 50, widely acclaimed
as the best performing low cost
terminal in the industry, is a
tough act to follow. But the
new VISUAL 55 extends
its predecessor’s per-
formance even further by adding
12 user-programmable non-
volatile function keys, extended
editing features and selectable
scrolling regions (*‘split screen”).

Both the VISUAL 50 and
VISUAL 55 offer features you
expect only from the high priced
units, For example, the enclosure
is ergonomically designed and
can be easily swiveled and tilted
for maximum operator comfort.
A detached keyboard, smooth
scroll, large 7 x 9 dot matrix
characters and non-glare screen
are only a few of the many human
engineering features.

Another distinctive feature of the
VISUAL 50 and VISUAL 55 is their

emulation capa-
bility. Both terminals are
code-for-code compatible with the
Hazeltine Espirit,” ADDS View-
point,” Lear Siegler ADM3A and
DEC VT52° In addition, the
VISUAL 55 offers emulations of the
Hazeltine 1500/1510 and VISUAL
200/210. Menu-driven set-up modes
in non-volatile memory allow easy
selection of terminal parameters.
And you're not limited to mere
emulation. Unbiased experts
rate the combination of features
offered by the VISUAL 50/55 fam-
ily significantly more attractive
than competitive terminals.

Both VISUAL terminals are
UL and CSA listed and exceed
FCC Class A requirements and
U.S. Government standards for
X-ray emissions.

Call or write for full details.

See for yourself

Visual Technology Incorporated
540 Main Street, Tewksbury, MA 01876
Telephone (617) 851-5000. Telex 951-539

Circle 434 on Inqulry card.
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Eye-Guard...
the only anti-glare screen shield*
made with lead
to prevent eye-fatigue
and other problems
from working with
computer terminals.

If you regularly work with a
computer terminal, a word
processor, or spend long hours
in front of video monitors,
chances are you frequently
suffer some form of eye-

strain or headache.

Eye-Guard Leaded Acrylic
Anti-Glare Screen Shields
eliminate the burning,
watery eyes or other
symptoms of eye-fatigue
which may be caused by
working in close proximity
to computer terminals or
other forms of CRTs.

The new Eye-Guard anti-glare
screen shield is made of
strong, impact-resistant,
lead-impregnated acrylic.
They're identical to the

*Attaches to any computer terminal
with convenient Velcro™ tabs.

FOR NAME OF YOUR
NEAREST DEALER,

CALL(800)
2217070

IN NEW YORK STATE,
CALL (212)989-6876

material used as windows

by nuclear power plants and
hospital x-ray facilities to
protect personnel. And,

even though Eye-Guard screen
shields contain 30% lead (by
weight), they're safe to

handle and are completely
transparent.

Supplied complete with
convenient Velcro™ tabs,
Eye-Guards attach quickly
and easily to most computer
monitor screens. Attach one
to your computer terminal
and see how fast it'll

relieve your eye-fatigue.

Eye-Guard Anti-Glare Leaded
Acrylic Screen Shields are
available at fine computer
and office supply stores
nationwide. Visit the one
nearest you today and get

an Eye-Guard for your
computer terminal

In two sizes, 9%2" x 11%"
or 10” x 13, suggested
retail price, $129.95

Also available without
anti-glare filter, suggested
retail price, $119.95

For the name of your
nearest dealer, call
(800) 221-7070.

In New York State, call
(212) 989-6876.

(Dealer inquiries invited)

0:::0 La ngley—St.Clair Instrumentation Systems, Inc.
132 W. 24th St., New York, NY 10011

Circle 232 on Inquliry card.

The greatest advance in videotex-
display technology has been the de-
velopment of photographic videotex.
This is the inclusion of a still color
photograph of telecast television
quality in a videotex page, as shown
in photo 3. Photographic videotex is
the introduction of digital television
technology to videotex.

The problem with photographic
images is that their large information
content takes a long time to transmit.
A studio-quality picture represents
more than 1 megabyte of informa-
tion. In a photographic videotex sys-
tem, the image is represented by
luminance (intensity) and chromi-
nance {(color) sample values and is
digitally compressed for database
storage and transmission. The experi-
mental Picture Prestel system allows
for pictures up to one-sixth of the
display area to be transmitted in 15
seconds over a 4.8K bps telephone
link. Two coding techniques are used:
differential pulse code modulation
(DPCM) and a Hadamard transform,
each providing a compression of 2:1.
The latter technique gives a multiscan
buildup providing a crude image
quickly, which is then refined. A pro-
tocol to define the various photo-
graphic videotex image parameters
and data is being added to the Euro-
pean recommendation.

The Goal

From the simple text and graphics
terminals for information retrieval,
now emerging are highly advanced
graphics and photographic videotex
terminals for use in a comprehensive
information-communication system.
The videotex terminal of the future
will be capable of displaying a com-
plete electronic version of the printed
page and should also allow for such
pages to be created and sent to other
terminals. Prestel is a videotex system
that can evolve to meet new service
needs while incorporating technologi-
cal innovations.®

About the Author

Graham Hudson is responsible for advanced
videotex terminal development at British
Telecom Research Laboratories (Martlesham
Heath, Ipswich IP5 7RE, England) and is the
United Kingdom's representative at CEPT.
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LAST NIGHT, COMPUSERVE TURNED THIS
COMPUTER INTO A TRAVEL AGENT FOR JENNIE,
A STOCK ANALYST FOR RALPH, AND NOW,
IT’S SENDING HERBIE TO ANOTHER GALAXY.

NO MATTER WHICH COMPUTER
YOU OWN, WE'LL HELP YOU GET
THE MOST OUT OF IT.

If you've got places to go,
CompuServe can save you time and
money getting there. Just access the
Official Airline Guide Electronic
Edition—for current flight schedules and
fares. Make reservations through our
on-line travel service. Even charter
a yacht through “Worldwide Exchange’

If your money’s in the market,
CompuServe offers a wealth of

"y
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prestigious financial data bases.
Access Value Line, or Standard and
Poor’s. Get the latest information on
40,000 stocks, bonds or commaodities.
Then, consult experts like IDS

or Heinold Commodities. All on line
with CompuServe.

Or if, like Herbie, intergalactic
gamesmanship is your thing, enjoy the
best in fantasy, adventure, and space
games. Like MegaWars, the ultimate
computer conflict.

To get all this and more, you'l

wwWw americanradiohistorv com

need a computer, a modem and
CompuServe. CompuServe connects with
almost any personal computer, terminal,
or communicating word processor.

To receive an illustrated guide to
CompuServe and learn how you can
subscribe, contact or call:

CompuServe

Consumer Information Service
2180 Wilson Road, Columbus, Ohio 43228

800-848-8199

In Ohio, call 614-457-8650

An H&R Block Company
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Shown are IBM-PC* compatible programs. The Columbia VP portable runs MS-DOS® plus five other operating systems.

INTRODUCING THE
COLUMBIA VP PORTABLE.
IBM-PC COMPATIBILITY
<> ATAN AFFORDABLE

"f

— PRICE.

World Headquarters: West Coast: Europe: Call our distributor nearest you.

9150 Rumsey Road 3901 MacArthur Blvd. Limitenstr. 94 Access Systems Advanced Management  Peripherals Plus, Inc.

Columbia, MD 21045  Suite 211 4050 Moenchengladbach2 Wellesley, MA Systems Montreal, Quebec, Canada

('?OWI))(Q’?IZO_SSA:;;)IS (I\’l]ew)pggtzBseggg. CA 92660 West Germgany (617)237-7743 ([1\3830)?.5(2:02972 (514) 849-7533

- -1891 14 - 02166-47097 = .
N.L1.D.1L (National Instru-
Telex 277778 Telex 852452 ment Distribution Inc.)

Dayton, OH
(513)435-4503

Distributors in Australia, Austria, Belgium, Colombia, Denmark, Hong Kong, Israel, Italy, Malaysia, Netherlands-Antilles, Norway, Portugal, Spain, Sweden,
Switzerland, United Kingdom, Venezuela.
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Ahead in industry compatibility.

Today, the Columbia VP por-
table takes on hundreds of IBM-PC
compatible software programs and
IBM-PC add-ons or peripherals.

What's more, six other Columbia-
supported operating systems are
available — CP/M-80; CP/M-86,
(Concurrent CP/M-86; OASIS-16* and
XENIX" available soon) — stretching
the Columbia VP’s software com-
patibility beyond any other personal
computer you can buy.

Get started with thousands of
dollars worth of software FREE.

Every Columbia VP portable is
shipped with fully supported soft-
ware that will save you thousands
of dollars on your initial purchase.
That means your Columbia is up

Commercial Computer Sales
Atlanta, GA
(404) 256-9190

Renaissance Technology

orp.
Concord, CA
(415) 676-5757

Rochester, N
(315) 437-3909

Southeastern Data
Products
Lynchburg, VA
(804) 237-6286

Compatible Data Systemis, Inc. MP Systems

and running right out of the box.
Included is:

Perfect Writer ™
Perfect Filer
MS-DOS, with

RAM disk
Macro/86 Assembler
MS-BASIC’ Columbia Tutor
Diagnostics . Home Accountant
Space Commanders Plus®
Fast Graphs CP/M-86

Full feature performance at an
affordable price.

The Columbia VP portable
features an 8088 16-bit CPU, 128K
RAM, (additional 128K, optional).
640K in dual disk drives, one IBM-PC
compatible expansion slot, one
serial and one parallel I/0, IBM-PC-
compatible keyboard, and a 9"
built-in monitor with graphics.

The best news of all is the price:
$2,995 —including software. And

Perfect Speller™

Perfect Calc

BASICA

Asynchronous Com-
munications Support

Dallas, TX Desoto, KS
(214) 385-8885 (913) 441-6565

Commercial Computer Tele-Terminals

Sales Brooklyn Park, MN  Garden Grove, CA

Miami, FL
(305) 266-9569

(612) 536-6045

Mid Tech Associates

the Columbia is built with lasting

value in mind. Rugged single board
design plus the flexibility to expand
and personalize your Columbia VP.

Made in U.S.A.—supported
worldwide.

All Columbia hardware and soft-
ware are backed by our dealers and
distributors worldwide with national
service provided by Bell & Howell.
Call for the name of the dealer in
your area. Let us show you a whole
new world of performance and value.

COLUMBIA
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Micro Distributing, Inc.
Florissant, MO Coquitlam, B.C. Canada
(314) 837-5200 (604) 941-0622

Waybemn Corporation Tele Terminals
Milwaukee, W1
(414) 785-9221

Mid Tech Associates

(714) 554-4520

Perfect Software, Perfect Writer. Perfect Speller. Perfect Filer, and Perfect Calc are trademarks of Perfect Software, Inc. Home Accountant Plus is a trademark of Continental

Software Company. Fast Graphs is a trademark of Innovative Software, Inc. IBM and

IBM-PC are trademarks of International Business Machines. CP/M and MP/M are registered

trademarks of Digital Research. Inc. OASIS is a trademark of Phase One. MS-DOS, MS-BASIC and XENIX are trademarks of MICROSOFT.
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NAPLPS Standard Graphics
and the Microcomputer

Why a graphics standard is important and how
it can be implemented in a microcomputer

NAPLPS, the cacophonic acronym
that stands for North American Pre-
sentation-Level Protocol Syntax, is
the coming thing in communicating
information. To understand just why
this proposed graphics standard is im-
portant, we'll take a look at NAPLPS
itself, the incentives for adopting it,
how to implement it on personal
computers, and the NAPLPS-
compatible microcom-
puter products that are
currently available.

(1a)

What Is NAPLPS?
From its inception,
NAPLPS was planned as a
set of conventions that
would allow the digital
communication of graphic
information (see photo 1)
over low-bandwidth chan-
nels—telephone lines, for
example. More specifical-
ly, NAPLPS provides a
method of compressing
pictures into a relatively
short block of digital data.
As a standard, it can be
used with equipment from
different manufacturers,
an advantage every com-
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puter owner can appreciate.
Moreover, the NAPLPS encoding
scheme is compatible with ASCII
(American National Standard Code
for Information Interchange), which
is already in use by most text-
handling digital equipment.
NAPLPS describes screen locations
using a virtual screen and coordinate
system, which makes it possible to

Photo 1: NAPLPS-encoded images shown on two different
display systems. The image in photo 1a is a “frame” from the
Viewtron Videotex system using a standard home videotex ter-
minal; resolution is 256 by 200 pixels. Photo 1b (opposite page)
shows a different NAPLPS-encoded image, displayed on a 500
by 500 screen made by Avcor of Toronto, Ontario.

wwWw americanradiohistorv com

use the same data to produce the
same image on different machines. It
uses PDI (picture-description instruc-
tions; see listing 1) to define the
geometric properties of the displayed
picture, so the encoded result is com-
pact. The protocol maps all codes
into the ASCII table to maintain com-
patibility with existing equipment
and standards. To retain the flexibil-
ity of a character-oriented
(or “mosaic”-oriented) ter-
minal, NAPLPS also in-
corporates a mosaic defin-
ition table (see figure 1)
and uses a general
character-oriented display
technique called DRCS
(dynamically redefinable
character sets).

The microcomputer in-
dustry has several incen-
tives to move toward
NAPLPS. Providers of
videotex services, observ-
ing the success of other in-
formation utilities in the
personal computer mar-
ket, view microcomputer
owners as potential cus-
tomers. And the wide-
spread acceptance of
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(1b)

NAPLPS has prompted microcom-
puter manufacturers to incorporate
the protocol into their machines.

Implementing NAPLPS

You can implement the standard
for a microcomputer through hard-
ware, software, or a combination of
both. Because the protocol can be
viewed as a language and is accessible
from other high-level languages, a
user with a library of NAPLPS
graphics routines can generate video-
tex images (called frames) by using
software alone. Users of popular soft-
ware packages such as Visicalc will be
able to convert their results to easily
perceived, colorful images. On the
other hand, technology for construct-
ing ICs (integrated circuits) is ad-
vanced enough that it is now possible
to build a videotex decoder chip.
Microcomputer users who have
NAPLPS capability can provide
others with information that any
microcomputer can accept, thus over-
coming the incompatibility of many
popular best-selling microcomputers.

Features and Functions
NAPLPS allows text and pictures
to be encoded in a manner indepen-

dent of the display device. Pictorial
information can be described in terms
of points, lines, arcs, polygons, and
incremental primitives, all on a
Cartesian coordinate system. Thus a
low-resolution frame can be shown
on a high-resolution display device in
such a way that any coarseness due to
the encoded resolution of the frame is
eliminated. Conversely, high-resolu-
tion pictures are displayed at the limit
of the resolution of the display
device. This independence holds true
for other picture parameters, such as
color.

The basic features of NAPLPS are
the coding of text in ASCII and the
coding of geometric images as PDIs.
In addition, it is possible to augment
text with supplementary characters
and diacritical marks and to generate
DRCS for use as alternate alphabets.
Sequences of PDIs can be defined as
macroinstructions before being trans-
mitted, and you can then re-execute
them by transmitting a simple in-
struction rather than the whole se-
quence.

Coarse pictures may be drawn
using graphics characters, which can
have various stroke-width, texture,
color, size, and rotation attributes.

WwWwWwW . americanradiohistorv.com

Colors in frames are selected from a
palette of 16; the standard allows for
more than 512 colors. Unprotected
fields may be created on the screen to
allow for user input. This combina-
tion of features results in a method of
communication that is at once flexible
and straightforward. (For an in-depth
look at the functions of NAPLPS, see
Jim Flemming and Will Frezza’s four-
part series “‘NAPLPS: A New Stan-
dard for Text and Graphics,” in the
February through May issues.)

Designing NAPLPS Machines
Graphics creation is taking much
the same path that text editing has
been following for some years. Text
editing is now an interactive process
in which users, whether they are pro-
grammers or not, see the results of

NAPLPS, Past and Present

In past issues of BYTE we have pre-
sented a detailed description of a very
powerful videotex protocol, the North
American Presentation-Level Protocol
Syntax (NAPLPS). This article briefly
reviews NAPLPS and explores how
NAPLPS decoders can be integrated
with personal computers.
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Listing 1: PDIs (picture-description instructions) used to encode an image. The actual
instructions are shown in listing 1a, while listing 1b explains each sequence. The se-
quence of the PDIs specifies the order in which the image is drawn; thus, newly defined
areas may overlay previously drawn parts. In the listing, x and y refer to absolute coor-
dinates, while dx and dy refer to relative displacements. Operands are encoded as 3
bytes, so the whole image can be described in 108 bytes.

(1a)
SO (a) | CONTROL (e)
green
CONTROL (b) | LINE
blue x and y
RECTANGLE position
x andy dx and dy
position displacement
dx and dy
displacement POLYGON (f)
dx and dy
CONTROL (c) displacment
green dx and dy
POLYGON . displacement
x and y dx and dy
position displacmenet
dx and dy
displacement CONTROL (9)
dx and dy yellow
displacement ARC
" x and y Start
" position
" mid
" position
dx and dy end
displacement position
CONTROL (d) | RECTANGLE (h)
red xandy
POLYGON position
x and y dx and.dy
position displacement
dx and dy
displacement CONTROL (i
dx and dy white
displacement POINT SET
x and y
" position
dx and dy Sl ()
displacement house
(1b)

(a) Shift out (SO) to graphics mode.

(o) Draw a blue background covering the entire display area.

(c) Draw a green foreground using a filled 8-sided polygon instruction.

(d) Draw the walls of the house in red using a filled 6-sided polygon instruction.

(e) Draw a green line to define the edge of the roof.

(f) Proceeding from the present beam position, draw the remainder of the roof using a filled

4-sided polygon instruction.

(g) Draw a yellow sun using the arc instruction. Fill in the area between the chord and the end

points of the arc.

(h) Draw a yeliow door.

(i) Set the color to white and reposition the beam ready for text.

(j) Shift in (S) to alphanumeric mode and write ‘‘House."’

84  July 1983 © BYTE Publications Inc
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their changes immediately. Thanks to
the advent of microcomputers,
NAPLPS becomes a personal tool for
creating and manipulating images.

A NAPLPS-compatible microcom-
puter must provide these functions:

elnput: keyboard, digitizing tablet,
mouse, joystick, or a combination of
these devices to create images
®Processing: the computer must be
able to interpret the input and let the
user manipulate images

oQutput: the system should have the
capability to both display and trans-
mit encoded frames

oFiling: mass-stcrage and manage-
ment of encoded frames are useful in
composition and planning

While successful mosaic-type and
DRCS-type NAPLPS decoding
schemes have been demonstrated, bit-
mapping is preferable for two
reasons: it provides the picture with
the best quality, and its software
overhead is lower as a result of color
independence. In most current micro-
computers that provide color
graphics, users must always be con-
scious of the background color be-
hind their images. For instance, in
drawing a thin diagonal of a rec-
tangle, the picture may be accurate
only if certain colors are chosen for
the lines and the background; the im-
age is affected by the background col-
or because of the way in which the
machine’s designers mapped the
screen into memory.

When NAPLPS is implemented in a

" bit-mapped architecture, no pixel

(picture element) is affected by the
color of its neighbors; background
color and foreground color are
neither interrelated nor interdepen-
dent. You can lay any color from the
palette over any other without con-
cern for the colors of the adjacent pix-
els.

Some Current Implementations
One of the first implementations of

NAPLPS was in a dedicated decoder

(the Norpak MK IV) that incorpor-

ated a 6809 microproce

videotex display general

also produced the firsi

widely used NAPLPS fr:
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The new COMPAQ Portable Computer.
IBM compatibility to go.

imple, isn’t it? The COMPAQ™
S Portable Computer can do

what the IBM® Personal
Computer does. To go.

It runs all the popular pro-
grams written for the IBM. It
works with the same printers and
other peripherals. It even accepts
the same optional expansion elec-
tronics that give it additional
capabilities and functionality.

There’s really only one big dif-
ference. The COMPAQ Computer
is designed to travel.

Carry the COMPAQ Comput-
er from office to office. Carry it
home on the weekend. Or take it
on business trips.

If you're a consultant, take it
to your client’s office.

If you use a portable type-
writer, you can use the
COMPAQ Computer as a
portable word processor
instead.

If your company
already uses the
IBM Personal
Computer, add
the COMPAQ

. Portable as a
o mobile unit that
can use the same pro-
grams, the same data disks, and
even the same user manuals.
There are more programs
available for the COMPAQ Com-
puter than for any other portable.
More, in fact, than for most non-
portables. You can buy them in
hundreds of computer stores
nationwide, and they run as is,
right off the shelf.
With most other portables

you'd probably need to buy an
additional display screen because
the built-in screen is too small for
certain tasks, like word process-
ing. The COMPAQ Computer’s
display screen is nine inches diag-
onally, big enough for any job, and
it shows a full 80 characters across.
And the built-in display offers
high-resolution graphics and text
characters on the same screen.
The bottom line is this. The
COMPAQ Computer is the first
uncompromising portable
computer. It delivers
all the advantages
of porta-
bility

without trad-

ing off any com-

puting power capability.

And what do those advantages
cost?

Nothing.

The COMPAQ Por-
table sells for hundreds
less than a compara-
bly equipped IBM or
APPLE® III. Standard
features include 128K
bytes of internal memory
and a 320K-byte disk drive,
both of which are extra-cost
options on the IBM. Memory
and additional disk drive up-
grades are available options to
double those capacities.

In the standard configuration,
the COMPAQ Computer has three
open slots for functional expan-
sion electronics as your needs
and applications grow. It accepts
standard network and commu-
nications interfaces including
ETHERNET™ and OMNINET™.

If you're considering a per-
sonal computer, there’s a new
question you need to ask your-
self. Why buy a com-

puter that
isn’t portable?
For more
information on
the COMPAQ
Portable Computer
and the location of the
Authorized Dealer nearest
you, write us. COMPAQ
Computer Corporation, 12330
Perry Road, Houston, Texas
77070. Or call 1-800-231-9966.

© 1983 COMPAQ Computer Corporation

IBM?® is a registered trademark of International Business
Machines Corporation.

ETHERNET™ is a trademark of Xerox Corporation.
OMNINET™ is a trademark of Corvus Systems.

Apple? is a registered trademark of Apple Computer, Inc.
C K{PAQ"‘ is a trademark of COMPA(E Computer
Corporation,

e

Lomraa

PORTABLE COMPUTER

The most computer you can Carry  Circle 84 on inquiry card.
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Figure 1: Mosaic shape table. Each of
these blocks may be used as any normal
ASCII character would.

terminal—its Information Provider
System (IPS2)—a desk-like unit that
provides two video screens, two

8-inch floppy-disk drives, and a small
minicomputer to drive the videotex
display processors and enable very
quick frame creation, immediate-
feedback editing, and data storage.

There are three principal variations
on the theme of NAPLPS implemen-
tation in a microcomputer: the dedi-
cated microcomputer, the add-on
card, and the software package. One
example of each follows.

Norpak GC-1000;: One way to im-
plement NAPLPS in a microcomputer
is to design the computer from the
ground up to incorporate videotex
hardware and a bit-mapped display.
This unit provides the “standard”
videotex resolution of 256 by 200 pix-
els via an integral color video
monitor. With custom software, RS-
232C communications ports, and a
keyboard with programmable keys,
the GC-1000 is fully equipped to
receive and display NAPLPS infor-
mation from external sources and to
generate frames in a stand-alone
mode. Further, its integrated design
includes two SV-inch floppy-disk
drives to store images, develop pro-
grams, or load videotex from a
database or other microcomputers.
Its 6809 microprocessor and emula-
tion of Digital Equipment Corpora-
tion’s VT52 video terminal make the
GC-1000 an all-purpose personal
machine rather than simply a dedicat-
ed frame-creation or decoding device.

Telidon Graphics System (TGS) for
the Apple II: The Apple II TGS is an
excellent example of a truly personal
videotex system. It provides frame
creation, decoding, and communica-
tions software that enable the system
to talk to another Apple so con-
figured (see Rich Malloy’s “Commen-
tary: Personal Computers and
Videotex” on page 114). Most people
consider communications software
crucial to a truly interactive and
useful videotex system.

The TGS is designed for use on Ap-
ple II or Apple II Plus computers with
48K bytes of RAM that run DOS 3.3
with at least one disk drive. A modem
data communications system would
also be necessary for communication
with remote Apple systems or video-
tex databases. Fast and easy marker
control for frame creation and editing
can be provided with an optional
joystick or tablet.

The TGS package consists of an in-
terface card, incorporating a 6809
microprocessor with serial interface
connector, one 5Vs-inch floppy disk,
a serial-interface connector mounting
kit, and a reference manual.

Three graphics system programs
are stored on the floppy disk.
Create/Edit/Communications is a
stand-alone program that enables the
user to interactively create, edit, and
communicate pictures. Also provided
are a variety of frame-reation com-

The Modem that Delivers 3 Ways

your command options

and reduced chance of modem failure

Details From Dept. 9876

#+TNW

3444 Hancock Street
San Diego. CA 92110

1. LOW $1 89 Price. TNW’s Operator-103 provides full auto-dial and auto-

answer capabilities for only $189. This is an attractively packaged Bell-103 compatible
110 to 300 bit per second modem. delivered complete with power supply. cabinet.
documentation. and full one yedr warranty.

2. Ease Of Use. Operator's commands are easy to remember. like “Dial’’
“Answer.” and "Hangup:” And they're easy to enter — you type only the first letter of the
command. and Operator echoes the full command word. Type ~?" and Operator lists

3. High LS' Per'formance/Reliability. Operator-103 1s built

around the T1 99532 modem IC. which means fewer errors on marginal telephone lines

Phone (619) 296-2115
Telex 11 910-335-1194
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