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Modular supermicrocomputer
expands with user needs

Utility software: Development tools grow up
Disk emulators speed system performance




Introducing Model 6500 —

‘the
handful’
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Kennedy's Model 6500 5Y4” Cartridge Recorder — it fits in
your hand, but it's more than a handful of new and unique
features, such as:

* 16 KBYTE Buffer — Model 6500 can transfer data at a
burst rate of up to 3 MBYTE/sec., and maintain streaming
longer in systems with little buffering.

* 150 MS Ramp Time — Data access time and reposition
time is cut in half; and it can better operate in a Pseudo
s/s mode.

KENNEDY e+ QUALITY

* Direct Drive Motor — Assures much higher reliability and
lower L.S.V.

Finally, and best of all, Model 6500 features a simple

mechanical design — loading is simple, moving the tape to

the head instead of the head to the tape.

Model 6500 is one big handful of what you've been looking

for in a 54" cartridge recorder. Write or call us.

KENNEDY

An Allegheny International Company

1600 Shamrock Ave., Monrovia, CA 91016
(818) 357-8831 = ITT TELEX 472-0116 KENNEDY
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The most effective communications
medium ever devised is still the human
voice.

But now, technology makes voice go
farther, faster, more efficiently—with
the new VoiceServer~from DSC.

VoiceServer is the low-cost OEM
integration solution for digital voice
processing and storage. From a stand-
alone voice store and forward “mailbox”
for any PBX—to applications like text-
to-voice conversion and speaker/
command recognition, VoiceServer
handles them with plug-in hardware and
UNIX-based software. DSC’s Open
System Architecture™ means many
OEM opportunities for adding value,
and long product life cycles.

VoiceServer’s proprietary compression
techniques yield high-quality digitized
speech at only 8,000 bits per second.
Use of standard peripheral interfaces
and low-cost long-haul circuits
simplifies the design of integrated voice/
data systems.

So when you’re thinking business
communications, be sure to talk with
the experts at Digital Sound.

We guarantee you won’t be left
speechless.

WHEN DESIGNING
YOUR BUSINESS
COMMUNICATIONS

SYSTEM,
DON’T FORGET
THE MOST

P'm a (check one) MM 10/84

[0 Telecommunications OEM or
distributor

[0 Computer or OA manufacturer/
reseller

Send me details on the VoiceServer.

Name
Title
Company
Division
Address
City
State
L Telephone(—

Digital
Jc e
Corporation

We speak the future.

2030 Alameda Padre Serra
Santa Barbara, CA 93103
(805) 569-0700

UNIX is a trademark of ATOT Bell Laboratories.
VoiceServer and Open System Architecture are trademarks of Digital Sound
Corporation.

© 1984 Digital Sound Corp.
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P31k Art direction and design by Dick
Sorel, photography by Rodney Duff. Courtesy
of Syte Information Technology Inc.
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MINI-MICRO WORLD
News

Minicomputer handles muitiple needs, uses
IBM expands PC line with supermicro, LAN

Demand soars for VT220 terminals, DEC and competitors
ramp up

Data General takes IBM PC-compatibility into the
portables market

Diconix, Ferix challenge non-impact printer technologies with
innovative designs

GSA expands computer store program
Ashton-Tate, Lotus, Informatics link IBM PCs to mainframes
Programmable servo writer solves portability and cost problems

Heard on the Hill: Cellular telephones promise efficient
data communication

Corporate and Financial

Hewlett-Packard streamlines to provide complete
systems solutions

Corporate and financial briefs
International

Advent of venture capital may fuel Taiwan’s high technology
business

Can Apple fill a bushel basket with Macintosh software
for Japan?

European News: E1 Release of SNA information is the key
result of IBM, European Commission accord

E2 Europeans ease rules for high-tech
exports; United States may tighten its reins

E6 IBM’s Portable is expected to make an
aggressive showing in Europe

E8 Overheard Overseas: Olivetti connection
may tarnish AT&T’s image in UNIX Europe
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103 Software publishers toughen stand against pirates and pilferers

113 Utility software streamlines program development and operation
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125 CMOS provides a cost-effective solution for harsh

industrial environments
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137 Feature Highlights

139 Disk emulators accelerate computer system
performance. . . speeding sluggish disk-response times sixfold

155 Removable mass storage market sales remain

strong. . . magnetic-tape and disk-drive models stay competitive

165 Stretched-surface-recording boasts attributes of floppies and
Winchesters . . .combining good performance and low cost to

achieve high densities

UNIX-based software introduces Telex to office
automation. . . SofTest Inc.’s SofGram can transmit and receive
Telex communications over different computers

171

185 Graphics boards rejuvenate microcomputer

displays. . . vendors strive to keep up with growing market
197 Database-management software accents flexibility . . . word-
oriented package accepts varied data formats and simplifies data
retrieval methods

207 Microcomputer COBOL aids mainframe links. . . micros need

no longer serve as mere standalone systems

221 Versatile OEM module combines laser printing, image
scanning and copying functions. . . Fujitsu America Inc.’s

M3071 replaces a host of unifunctional office machines

- VBPA ABP

MINI-MICRO SYSTEMS (ISSN 0364-9342) is published monthly (with additional issues in spring, summer and fall) by Cahners
Publishing Company, Division of Reed Holdings, Inc., 221 Columbus Avenue, Boston, MA 02116. Norman L. Cahners, Chair-
man; Saul Goldweitz, President and Chief Executive Officer; Ronald G. Segel, Executive Vice President and Chief Operating
Officer. MINI-MICRO SYSTEMS is published by the Cahners Magazine Division: J. A. Sheehan, President; William Platt,
Executive Vice President. Circulation records are maintained at Cahners Publishing Co., 270 St. Paul St., Denver, CO 80206.
Second class Eostago paid at Denver, CO 80202 and additional mailing offices. Postmaster: Send address changes to MINI-
MICRO SYSTEMS, 270 St. Paul St., Denver, CO 80206. MINI-MICRO SYSTEMS is circulated without charge by name and
title to U.S. and Western Europe based corporate and technical management, systems engineers, and other personnel who
meet qualification procedures. Available to others at the rate of $55. ger year in the U.S.; $60.00 in Canada and Mexico;
$75 surface mail in all other countries; $120 foreign air mail (16 issues). Special DIGEST issues, $15.00. Single issues $4.00
in the U.S.; $5.00 in Canada and Mexico; $6.00 in all other countries.

© 1984 by Cahners Publishing Company, Division of Reed Holdings, Inc. All rights reserved.

CRT AND/OR
PRINTER

13

15
232
264
265
266
272
273

DayFlo adds flexibility

DEPARTMENTS

Editorial Staff

Editorial

Letters to the Editor
Breakpoints

New Products
Calendar

Classified Advertising
Career Opportunities
Index to Advertisers
Mini-Micro Marketplace

MINI-MICRO SYSTEMS/October 1984



Five reasons why
systems integrators

use turboMUX-2.

More than just a multiplexer, turboMUX-2 uses
advanced data compression to support two 2400
bps, full duplex channels over one 212A data link.
TurboMUX:2 integrates these features into any
system:

1 Simultaneous terminal and printer operation
* at 2400 bps FDX.

2 Increased performance for more uses with
¢ greater throughput, all at a lower cost.

3 . Maximum inquiry application throughput.
4. Automatic error detection and correction.

5 Switch-selectable XON/XOFF and CTS flow
¢ control and built-in diagnostics.

TurboMUX:2. It’s like getting a free 2400 bps line.

TELECOMMUNICATIONS

4046 Ben Lomond Drive
Palo Alto, CA 94306
(415) 858-2456
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Gould...

Gould's Pow
through UNIX*

times the speed of t
11/780. Sound impos
us your real productior
benchmarks and let.

Now you can run
opment and productior _
same time, with hi \ly responsive
performance. Tightly coupled dual
processors nearly double through-
put and virtual memeory accom-
modates large programs. Hard-:
ware fixed point and floating point
accelerators retain high perform-
ance in heavy number-crunching
situations. The PN900O handles .
mainframe jobs in @ multi-user
UNIX system or serves as a
backend processor in a widely
distributed network.

Unique
Gons«L

ion from your ys-
reased power of a

Family.

Gould's Compatibility Suite is a
collection of application software
packages that are compatible
across the entire PowerSeries™
product line. Use C, Cobol,
BASIC, or Pascal languages inter-
mixed. Thlsidose -knit processor
family offers all the advantages of

allows

Innovation and Quaila/iin UNIX-based systems

sharing resources with Gould’s
standard networking capabilities
including Ethernet™. The Fire-
breathers are the high end of the
widest range of UNIX-based sys-
ems in the industry.

uld’s_Firebreathers are scorch-
the UNIX market.

d Inc.,
uter Systems Division
ited Systems Operation
,, st Sunrise Boulevard
Ft. Lauderdale, Florida 33313
(305) 79{{-5459
“UNIX is & trademark of AT&T Bell Labs
“PowerNade, PowerSeries and UTX/32
are trademarks of Gould Inc
™Ethernet is a trademark of Xerox
Corporation®
“VAX is a trademark of Digital Equipment
Corporation

CIRCLE NO. 4 ON INQUIRY CARD

== GOULD

Electronics




LAN

(Switchus interruptus) (Linkus limitus)

*|BM is a trademark of International Business Machines, Inc.
VAX is a trademark of Digital Equipment Corp.



The first step up the data networking ladder
was the data PBX. It was good. But not very
intelligent.

Then came the LAN. It was quicker and more
flexible. But limited to just one office, just
one network.

Now there’s no reason to monkey around with
either a Data PBX or a LAN.

Now there’s MAN.

MAN: The Multiple Area Network.

MAN links multiple devices, multiple users,
multiple networks and multiple locations.

It’s the most highly evolved, highly intelligent
communications system there is.

Where Data PBXs struggle to provide single
connections for slow terminals, MAN makes it
easy to access multiple sources from low and
high speed devices.

Multiple sessions per port let you connect to a
VAX" then switch easily to an IBM™ mainframe.

And PBXs have a single point of failure. MAN
doesn't.

Survival of the fittest.

The LAN was a big step up from the Data
PBX. MAN goes way beyond any LAN.

It not only lets you connect all your personal
computers, printers, terminals, and mainframes to
Ethernet, it lets you link your Ethernet to other
Ethernets, remote nets, X.25 public nets, and SNA.

You can even link LANSs across Tymnet and
Telenet.

And MAN’s Terminal Servers, Host Servers, and
Gateways have the capacity to serve even the most
demanding users like Sperry, NASA, GTE and
Contel.

Call 415-969-4400. Or write us at 1345
Shorebird Way, Mt. View, CA 94043. We'll tell
you all the reasons you should choose MAN over
the competition.

It’s the natural selection.

B .
COMMUNICATIONS INC. .1

The Multiple Area Network
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WE'VE BEEN DELIVERING 32" WINCHESTER
DISK DRIVES FOR OVER A YEAR.

Rodime has been setting a new standard in
Winchester disk drive storage for more than
ayear. Its 34" drive with 5 and 10 megabytes
of formatted storage has become the in-
dustry leader for sub 4" Winchester
disk drives. Rodime has now delivered tens
of thousands!

The proven compact drive
and proven quantity supplier

With thousands of its 312" Winchester drives
in operation today Rodime has further dem-
onstrated its reputation for reliability, a major
design consideration for its 3'2" drive, and
quality. It has a rugged design with high re-
sistance to shock, an important consider-
ation for portability and for vibration prone
environments. Using advanced large-scale
integration, the entire electronics for the
drive are on a single compact board and
there are no adjustments or select-on-test
components.

RODIME

New design horizons

The compact size of Rodime’s drive sud-
denly puts large-scale storage into areas
never considered before. The 350 series is
one-fourth the volume of a 5%4" Winchester
drive. And the 250 series, which includes

mounting brackets and a face plate, fits into
the same space as a half-height 54" Win-
chester offering even further shock and
vibration isolation. Now, system designers
have a new level of flexibility. One area that
has received attention is use with portable
computers. Several major portable computer
manufacturers have already incorporated
Rodime 32" Winchester disk drives into

their products. There are other equally excit-
ing areas such as desk top computer sys-
tems, intelligent terminals, point-of-sale
terminals, industrial controllers, telecom-
munications systems, navigation and
guidance systems, and portable
instrumentation. In fact, the list of potential
uses is only limited by the imagination of
the system designer.

A tradition of excellence
In a few short years, Rodime has established
itself as a major force within the Winchester
disk drive industry. Rodime is one of the few
manufacturers that are delivering 54" Win-
chester drives with a broad range of capa-
bilities up to 54 megabytes. And is the only
manufacturer delivering high-performance
34" Winchester drives in production
quantities.

For the compact 3'2" Winchester disk or
other 54" Winchester requirements, look to
Rodime. Rodime delivers.

Western Sales Office: (714) 770-3085 « Eastern Sales Office: (512) 453-5135

Distributors: San Jose, CA (408) 946-8000  Tustin, CA (714) 730-8000 = San Diego, CA (619) 279-5200,
453-9005 » Chatsworth, CA (818) 700-1000 = Tempe, AZ (602) 244-0900 * Englewood, CO (303) 790-4500
Redmond, WA (206) 881-0850 » Addison, TX (214) 733-4300 « Austin, TX (512) 835-0220 « Sugarland,

TX (713) 240-2255 = Burlington, MA (617) 272-9400 « Hauppauge, NY (516) 273-1660 « Fairfield, NJ

(201) 227-7960 « Horsham, PA (215) 443-5150 « Columbia, MD (301) 964-0040 = Tulsa, OK (918) 644-8812

CIRCLE NO. 6 ON INQUIRY CARD

©1984 Rodime, Inc



Editorial

Optical disk technology fosters
heady market projections

According to Freeman Associates, a Santa
Barbara, Calif., management consulting
company, the market for optical disk drives
intended for data-storage applications is
projected to expand significantly from just
600 units shipped worldwide in 1984, at a
value of $9 million, to 2.4 million units in
1990, at a value of $7.3 billion. The
company’s study report, “Optical
Data-Storage Outlook,” further predicts that
optical data storage is now approaching
market feasibility after more than a decade
of technology development. In fact, this
development effort should culminate next
month at COMDEX/Fall ’84 with a few
5%a-inch optical disk-drive introductions.
These units will likely be attached to small
microcomputer systems.

But why choose optical disk instead of
magnetic disk or tape? Because the
seemingly insatiable demand for digital data
storage has driven the peripherals industry
to build lower-cost-per-megabyte devices as
storage-intensive applications continue to
gain prominence. Optical disk technology,
therefore, meets the following system
integration needs:

e Offers gigabyte storage capacities.

® Fills the performance gap between
magnetic disk and magnetic tape, but does
not replace either one.

® Competes favorably where moderately

MINI-MICRO SYSTEMS/October 1984

fast access times are required and large
sequential-data transfers are common.

There are some shortcomings, though. For
one, optical products will necessitate the
conversion of many software programs and
the implementation of new software. For
another, non-alterable media might prove a
disqualifying factor. More important,
however, is the lack of format and interface
standards. And yet another hurdle might be
market reluctance toward an unproven
technology.

Because optical disk technology presents
system integrators with these new
challenges as to evaluation, selection,
integration and application, there is a need
for well-researched, in-depth market and
product analysis and information. And
Mini-Micro Systems will meet that
need—we will analyze and forecast the
market for products that use this new
technology. In forthcoming issues, we will
also assess promising applications, evaluate
technical issues and compare competing
data-storage alternatives. And we ask our
readers to participate, too. In addition to
our expert staff-written articles, each issue
of Mini-Micro Systems contains contributed
features by industry leaders. The
combination will result in your leading
source of useful information on this
important new industry.

Ayt 2528,

George Kotelly
Editor-in-Chief




YOU WON'T
FIND MANY
SHUGART DRIVES
AROUND
THESE PARTS.




You find Shugart new gen-
eration drives where they were
built to be. In all kinds of systems.
Under all kinds of conditions.
Running. And running and
running.

Setting a world standard for
quality. A standard that doesn't
allow room for failure. Because
you don't.

To insure the reliability of your
system, we begin with our sup-
pliers. They go through a lot.
Learning and qualifying, even
building drives themselves.

We also involve our manufac-
turing engineers. And our quality
control experts. From the very
beginning. The design stage.

With their full collaboration,
every new drive is designed for
top quality. Unbeatable reliability.
And ease of assembly Using the
fewest number of parts possible.

In other words, the same un-

compromising quality you design
into your system is designed

and built into every new Shugart
drive. Right from the start. So
you can count on consistent
reliability. For example, 20,000
hours MTBF for new generation
Winchesters.

Of course, every Shugart
drive is subject to the most strin-
gent testing and inspection at
every stage. But inspection doesn't
insure quality. At Shugart, we
believe there's only one way to
insure a reliable product. By
eliminating the cause of failure
from the product design.

At Shugart, quality is designed
in. Not inspected in.

Let us prove it. Call Doug Daetz,
our Director of Corporate Quality
at (408) 737-3009 for details.

Shugart

Right from the start.

Milpitas, CA (408) 263-2600; Costa Mesa, CA (714) 979-1935; Thousand Oaks, CA (805) 496-5388; Rochester, NY (716) 235-7190, Minneapolis, MN (612) 546-4411;

Richardson, TX (214) 234-3568; Framingham, MA (617) 879-1700; Saddle Brook, NJ (201) 368-8445; Smyrna, GA (404) 436-0953,Markham, ONT (416) 475-2655;

Paris, France (3) 946-42-66; Munich, West Germany (089) 786-021; London, UK. (44) 4862-27272; Wanchai, Hong Kong (852) 5-733307. © 1984 Shugart Corporation
Hamilton/Avnet, authorized distributor
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Introducing the PC alternatives
for thgofﬁcg and the factory. W

For Office Control: ISI’s 5160. ) ' For Factory Control: ISI's 6160.

More flexible.More functional.
More cost effective.

ISI International (formerly Intersil Systems) introduces two Factory Control: ISI's 6160.
new IBM-compatible systems, one for the office and one for

the factory.
Each is PC and X T-compatible in both hardware and software.
But both offer significant advantages in flexibility, expandability

The ISI 6160 is essentially the same easily expandable proces-
sor as the 5160, featuring the same PC and X T-compatibility,
but with important additional features that make this the ideal
system for factory applications.

and cost effectiveness. For example, it’s 19" rack-mountable RETMA enclosure is
Office Control: ISI’s 5160. ruggedly designed and manufactured, and features fan cooling
The ISI 5160 office system looks like,and works like,the PC/XT,  with positive airflow to eliminate hot spots; changeable filters
and it will run the software its more expensive counterpart will for extra protection from contamination; and a key-lockable cover
run. So you are assured of broad software availability. for limited access to power and reset switches, as well as to the

But ISI designed the 5160 to be especially flexible in meeting shock-mounted disk drives. )
the needs of different sized offices, with differing (and changing) Both the 5160 and the 6160 offer MS-DOS* and GW-Basic; *

processing requirements. in addition, the 6160 factory system offers VRTX; a multitasking
Expanding all the way from a single floppy to a fully loaded kernel that permits you to run real-time, interrupt-driven control

Winchester system is far easier with the ISI system. In fact,over ~ applications.

60 MB of on-line storage capacity is available. Half-height floppies, For operation in a more office-like setting, the 6160 can be

10, 20 and 30 MB Winchester drives, cartridge tape backup,and  dressed up in its own “office” style cabinet, just like the 5160.

a 130-watt power supply supports expansion. But underneath, it will still be the most versatile, expandable,

The first step was to put all the CPU essentials onto the base-  functional computer available to run factory control applications.
board, leaving more open expansion slots For more information on either the ISI
and greater provision to meet users’ chang- 5160 office system or the ISI 6160 factory
ing needs. The standard 5160 system system, call us in the West at (408)
includes all these essential features on the 743-4442 in the East at (201) 272-3920,
baseboard: 8088 CPU and optional 8087 or in the Midwest at (513) 890-6450.
coprocessor; 128K memory (expandable to
640K); calendar/real-time clock with battery
backup;two RS-232C ports; parallel
printer port; floppy disk controller and
SASI interface.

' ‘ INTERNATIONAL
So for an office system that truly offers o2 ZZRTETER TR 1275 Hammerwood Avenue
room to grow, choose ISI International’s systems, as well as IBM and other PC- Sunnyvale, California 94089, (408) 743-4442
5160 office system. compatible systems. European headquarters, Paris (1) 878.42.25.
*MS-DOS and GW are trademarks of Microsoft Corporation.
+VRTX is a registered trademark of Hunter & Ready, Inc.
" CIRCLE NO. 8 ON INQUIRY CARD
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Letters

DOMAIN’S FISCAL MUSCLE

To the editor:

I am writing in reference to the in-
formative article on the thin-film media
industry which appeared in the May
issue (MMS, May 1984, Page 129). The
article contained two errors about Do-
main Technology.

At the time the article was written,
Domain had an equity base exceeding
$11 million—obtained through two
rounds of venture capital financing—
though the article reported only $4 mil-
lion. In May, Domain closed a third
round of venture financing, and concur-
rently expanded its credit lines. Do-
main’s total equity now exceeds $19.8
million, and total available credit ex-
ceeds $14 million.

A second correction—Domain is in
the process of expanding its sputtering
facility and is, therefore, a major con-
tender not only in the plated media
market (as reported in the article), but
also in sputtered media.

We appreciate the opportunity to
bring your readers up to date on recent
developments at Domain.

Kate Spohr
Account Executive
New Venture
Communications
Palo Alto, Calif.

STANDARDIZING
WITH THE BEST

To the editor:

In your article on LAN standards
(MMS, July 1984, Page 36) you quote
Mike MacNaughton as indicating “Id be
surprised if any [small- or medium-sized
companies] will meet the standards that
are coming out of NBS.” He obviously
did not look at the list of vendors that
have passed NBS testing.

Charles River Data Systems is not a
large vendor (even medium-sized may
be an optimistic representation), but we
were at NCC in the Boeing Booth pass-
ing data with the best of them (or at
least the biggest). Small vendors need
standards more than the larger vendors.
It is the point that allows us and our
customers to get the facilities we need
without having to do it all ourselves.
This applies to networks (when I don’t
want to write the software on the other.
vendor’s system to support my proto-

MINI-MICRO SYSTEMS/October 1984

col), buses (to adopt new interfaces
quickly), [and] operating systems, so we
can get the critical applications soft-
ware.

It doesn’t take any more effort or cost
to implement standards—just a commit-
ment to be standard and to “do it right.”

¢ James Isaak
Director of Product Marketing
Charles River Data Systems Inc.
Framingham, Mass.

MULTIUSER SURVEY

To the editor:

You have done your readers and Mo-
lecular Computers a disservice in your
June 15 survey of multiuser system
(MMS Computer Digest). You have cre-
ated the appearance that the Molecular
SuperMicro series is among the most
expensive multiuser system on the mar-
ket when, in fact, it is among the least
expensive.

The base retail price of the eight-user
SuperMicro 8 is $5,995 (not $16,135) and
the base retail price of the 32-user
SuperMicro 32X is $18,995 (not
$66,755). How can you compare the
price of a fully loaded Molecular with a
stripped-down Altos or Alpha Micro or
Hewlett-Packard? You have not speci-
fied terminals (which could cost from
$400 to $2,000) or printers (which could
cost from $400 to $5,000).

A better method of comparison would
be to specify the base price of the sys-
tem, along with the incremental cost of
adding each additional user. Or alterna-
tively, specify the price of the systems
in a comparable (say 4- or 8-users) con-
figuration.

John J. Maurer
Iowa Computer Services Ltd.
Ames, Iowa

Editor’s response:

MMS prints the price and configura-
tion information provided by the com-
puter manufacturer. In this instance,
Molecular Computer provided us with
“fully-configured” prices rather than
“base” price. Manufacturers choose dif-
ferent ways to express their prices. As
to using base prices, the problem is
there is no “standard” configuration to
which manufacturers comply. Our ta-
bles serve only as guidelines; price and
configuration information is best ob-
tained directly from the manufacturer’s
sales representatives.
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International
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OEM alert: &
The new Perkin-Elmer 3205
packs supermini performance

into a micro price tag.

Introducing the Perkin-Elmer 3205.
Now OEMSs and system integrators
can provide 32-bit supermini comput-
ing power at micro system economics,
without making any compromises.

No micro system can approach
the per-terminal cost advantages of
the Perkin-Elmer 3205 supermini. Or
the migration paths. Or offer access
to a common database.

No supermini system can touch
the Perkin-Elmer 3205 proven price/
performance statistics.

Small investment.
Big potential.

A basic 3205 costs just $6,169*
and includes a 2 megabyte of
memory, eight communications lines,
floating point and a lot more. There's
even a microprocessor handling just

communications support that has
more power than you get in most
complete microcomputers.

The 3205 can be expanded to
4 megabytes of memory, 16 communi-
cations lines and 1.2 gigabytes of disk
storage. And every configuration in
the broad 3205 range offers a choice
of operating systems: our own
Real Time OS/32 or one derived
from the UNIX** operating system.

Fully configured value.

50 megabytes of fixed/removable
Winchester disk memory, 8 commu-
nications ports and a full complement
of related capabilities are included in
a fully configured 3205 computer for
only $15,469* That lets you supply
powerful computer systems your
customers can afford to buy.

The support you need.
Perkin-EImer has been an OEM
supplier for over 15 years. We know
how to support you. We have a
worldwide service network, powerful,
quality software, reliable hardware and
the terms and conditions you need.

Mini/Micro/Maximization.
The Perkin-Elmer 3205 gives you
the small purchase price of micro
systems, and the power, growth
potential and common database
advantages of supermini systems.
For the complete story, call or
write the Perkin-Elmer Corporation,
Two Crescent Place, Oceanport,
N.J. 07757. 1-800-631-2154.
In N.J., 1-201-870-4712.

*OEM quantity 100, U.S. only.
**UNIX is a trademark of Bell Laboratories

PERKIN-ELMER
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The science and computer company.
Where solutions come first.
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ELECTRONIC ‘ACCESS KEY’ TIGHTENS SYSTEM SECURITY
Startup company Gordian Systems Inc., Palo Alto, Calif., has developed what
it considers to be a practical, low-cost solution to system security. The
company’s first product, to be introduced this month, is a thumb-sized
‘‘access key’’ that must be held up to a CRT screen in order for a user to
gain system access. The key consists of custom circuitry, optical sensors, a
five-year lithium battery, a clock and a calendar. When the key is held up to
a screen, it optically reads certain information, combines it with other pre-
programmed information in its own circuitry and generates a unique
password. The password is then displayed on the key’s LCD and the user
types the password into the system on the keyboard. Volume price is less
than $10 per key.—D. Bright

HEWLETT-PACKARD UPGRADES HP150 WITH WINCHESTER, HIGH-CAPACITY FLOPPIES
Hewlett-Packard Co. early this month planned two upgrades to its HP150
personal computer. The Touchscreen Personal Computer doubles the floppy
disk storage of the HP150 by incorporating double-sided, 710K-byte, 3%-
inch drives from Sony Corp. The Touchscreen MAX Personal Computer
has one 710K-byte microfloppy and a 15M-byte internal Winchester disk
drive. HP has upgraded its user manuals for the new models, bundled word
processing and the Personal Card File programs, and added icon-driven
configuration software. Suggested U.S. retail prices will be $3,495 for the
Touchscreen Personal Computer and $5,495 for the Touchscreen MAX.—T.
Moran

TIME RUNS OUT FOR BUSINESS SOLUTIONS INC.
Business Solutions Inc. (BSI), Kings Park, N.Y., the four-year-old software
company that produced The Incredible Jack and Jack? integrated programs,
ceased operating last month. The company is now negotiating with potential
buyers of its assets, according to David Gavrin of Windcrest Partners, New
York, a major investor in BSI. Gavrin cited ‘‘an inability to penetrate the
IBM market with the dollars available’’ as a key reason for the company’s
problems, together with failing to establish a large enough dealer base. A
major venture capital deal fell through this summer. BSI has sold more than
12,000 packages of its Jack software.—M. Stenzler-Centonze

OPTICAL DRIVE FOR PERSONAL COMPUTERS, UNDER $1,000 FOR OEMS
An optical disk drive with a full-height 5%-inch form factor for personal
computers reportedly will be demonstrated privately to potential OEM
customers on November 15 by Information Storage Inc., Colorado Springs,
Colo. A company spokesman says the software drivers have already been
written for PC-DOS and MS-DOS. The drive provides 100M bytes of write-once
storage and should be priced less than $1,000 in OEM quantities. Other
features include a data-transfer rate of 2.5M bits per second and a
maximum access time of R00 msecs. Evaluation units are scheduled to be
available in the first quarter of next year, and volume shipments should
follow in the fourth quarter.—K. Jones
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VERBEX VOICE RECOGNITION TERMINAL RUNS WITH IBM PC

Verbex Corp. early this month planned to announce its $4,900 Verbex 4000
speaker-dependent, continuous-voice recognition terminal for the IBM PC.
Although the Bedford, Mass., company is a recognized leader in its chosen
technology, it has had little success marketing a larger, more intelligent
model, the $25,000 Verbex 3000, with a maximum vocabulary of 360 words.
The 4000 has a vocabulary of 100 words and a claimed minimum-accuracy
level of 98 percent against background noise as high as 85 dB. It connects to
the IBM PC via a standard RSR32C port. The unit should soon interface with
Digital Equipment Corp. VAX superminicomputers and Hewlett-Packard Co.
1000 and 3000 minicomputers.—D. Bright

COMPUTERVISION ADDS COLOR WORKSTATIONS

Computer-aided design/computer-aided manufacturing (CAD/CAM) leader
Computervision Corp., Bedford, Mass., has added two high-resolution models
to its range: the CDS 3420 and CDS 3421. Both workstations feature raster-
scan technology, 900-pixel-by-1152-pixel resolution and support for 16
colors out of a palette of 4,096. The $51,600 CDS 3421 is designed for
standalone applications, and the $42,800 CDS 3420, which includes an
Ethernet controller, is designed for networking applications. Volume
shipments should begin late this year.—D. Bright

SPECTRAGRAPHICS ADDS IBM 5080 EMULATION, SOLID MODELING SOFTWARE

Spectragraphics Corp., San Diego, is coming out with a firmware upgrade to
its System 1500 Multi-Station for IBM 5080 workstation emulation.
Scheduled to be available at the end of this month, the upgrade will be
offered to System 1500 owners for $3,000. Spectragraphics will also offer
the SynthaVision solid modeling software from Mathematical Applications
Group Inc., Elmsford, N.Y., and Automatic Dynamic Analysis of Mechanical
Systems from Mechanical Dynamics Inc., Ann Arbor, Mich.—T. Moran

MEGAVAULT PUSHES 8-INCH WINCHESTER CAPACITY BEYOND 300M BYTES

Megavault Corp., Woodland Hills, Calif., plans to ship in the first quarter of
next year the model MV-300 8-inch Winchester disk drive with 331.8M bytes
of storage. The price will be $4,200 in 100-unit quantities. Another model,
the MV-660, planned for the second quarter, doubles the capacity to 660.4M
bytes. The price will be $8,000, also in 100-unit quantities. The drives use
seven platters and are available with either a Storage Module Device (SMD) or
Small Computer Systems Interface (SCSI). The company also plans to provide
the Intelligent Peripheral Interface-2 for the MV-660.—C. Warren

SEQUOIA BUILDS MODULAR FAULT-TOLERANT SYSTEM RUNNING UNIX

Three-year old Sequoia Systems Inc., Marlborough, Mass., has finally
announced its first product: the modular, multiple MC68010-based Sequoia
System. The system, which runs UNIX, is designed to compete against
Tandem Computers Inc. and Stratus Computer Inc. in the burgeoning fault-
tolerant computer market. The system can be expanded from two to 64
processors, tightly coupled via an 80M-byte-per-second bus; from 4M bytes
to 256M bytes of RAM; and from two MC68000-based I/0 channels to 96
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NOTHING GIVES UNIX*
MORE MUSCLE THAN
SGS' NEW SAMSON”.

Want to unlock more of the capabilities
of UNIX? Want the best UNIX-based
cost-per-megabyte system in the indus-
try? Then you want the power of Samson.

Backed by more than a quarter of a
century of technological strength, SGS’
32/16-bit multi-user, multi-task, virtual
memory Samson packs large-mainframe
power in a compact, rack-mountable
cabinet. Standard features include a
70MB Winchester disk with the only
67MB formatted cartridge back-up
warranted for interchangeability, plus
the strength to support up to 34 ports.

Multibus* compatible,
dual-bus, dual-port memory,
10-slot chassis.

Samson is more than muscle. It is
designed for speed, flexibility and expand-
ability. System architecture is based on
industry-standard Multibus, enhanced
by SGS’ new P2 dual-bus structure
(SAM-BUS™).

Samson permits the main processor
to converse with memory, while allowing
the other intelligent Multibus controllers
direct access to memory (DMA) via the
Multibus (P1) connector. Each bus can
address the system’s full 16MB range.
The result is exceptionally high-speed

operation and significantly improved
throughput without the need for cache
memory architecture.

32/16-bit Intelligent
Serial 1/0 Controller.

Samson’s Intelligent I/0 incorporates
the same 32/16-bit microprocessor
strength as the master CPU. The micro-
processor allows software originally
handled by the CPU, to be executed
directly by the I/0 firmware, further
increasing overall system speed
and throughput. This, coupled with the
compatibility of the powerful Z8030*
Serial Controller, make the I/0
extremely flexible.

Powerful system-
oriented software.

Total in-house expertise allows SGS
to be system oriented — not just hard-
ware or software. In fact, SGS is one of
the few hardware vendors to port the
full version of UNIX and to develop its
own programs.

One SGS package, M.E.N.U.™ guides
users through UNIX and the wide
range of other powerful user-friendly
programs available on Samson. These
include a sophisticated word processor,
electronic spreadsheet, TELEX PLUS™
(a package for automatically sending
and receiving telex messages), IBM
3780* APPGEN* Ethernet* UNIFY*
RM/COBOL* SMC-BASIC and “C”.
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Meets today’s demanding
OEM and user needs,
tomorrow’s challenges.

Samson incorporates the most
commonly used OEM “standards”
including UNIX, MULTIBUS AND
ETHERNET. Compatibility with an
exceptionally wide range of products
means OEM’ can negotiate with nu-
merous manufacturers for the best
available peripheral values.

In fact, both OEM’s and end users
can count on increased UNIX perform-
ance now and in the future because SGS
has unlocked the strength of Samson.

Get all the powerful factson SAMSON
— the historical breakthrough. Call Jim
Sullivan: 602/867-6245. Or write SGS
Semiconductor Corporation, 1000 East
Bell Road, Phoenix, Arizona 85022.

Call today 602/867-6245

® Technology and Service

™UNIX is a trademark of Bell Laboratories

™RM/COBOL is a trademark of Ryan-McFarland Corp.

™APPGEN is a trademark of Software Express

™IBM 3780 is a trademark of Int'l. Business Machines

™Z8000 is a trademark of Zilog, Inc.

™Telex is a trademark of Western Union

®Multibus is a registered trademark of Intel Corporation

"™Ethernet is a trademark of Xerox Corporation

™UNIFY is a trademark of UNIFY Corporation

™TELEX PLUS, M.E.N.U., SAM-BUS and SAMSON
are trademarks of SGS Semiconductor Corporation
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channels, with 256 ports per channel. Sequoia officials claim the system
runs UNIX System V and Berkeley 4.2 applications simultaneously. Prices
start at $290,000; each additional processor is $40,000 and each 2M bytes of
RAM is $20,000.—D. Bright

DILOG ADDS COMMUNICATION BOARDS FOR DEC PDP/VAX MINICOMPUTERS
Distributed Logic Corp. (DILOG), Anaheim, Calif., is providing Digital
Equipment Corp. (DEC) Unibus communications with its model CU160
asynchronous communications controller. The $3,000 board multiplexes 16
channels for terminals, printers, modems or serial communications
equipment. It emulates DEC’s DH11 asynchronous communications
multiplexer for the PDP-11 and the DMF32 multifunction controller for the
VAX via onboard firmware.—C. Warren

TELEVIDEO’S INCOME SLIDES 84 PERCENT
TeleVideo Systems Inc.’s net income fell 84 percent for the third quarter,
ending in July, to $994,000 from $6.1 million for the same quarter last year.
Sales dropped to $40.8 million from $44.6 million a year earlier. Company
representatives said the decrease was in line with earlier projections and
blamed market uncertainty over IBM price cuts for lower sales of the
company’s IBM PC-compatible products.—T. Morarn

HARRIS OFFERS UNIX SYSTEM V ON ITS MODIFIED VOS OPERATING SYSTEM
Harris Corp.’s version of UNIX System V that is under development is more
than UNIX running on top of a native operating system. Harris modified its
proprietary VOS superminicomputer operating system, adding UNIX
features such as system calls, subroutines, and libraries, so that VOS and
UNIX share the same kernel. Beta testing for the product should begin in
December.—D. Bright

TECH FILES: A QUICK LOOK AT INDUSTRY DEVELOPMENTS

MICRO FILES: The increasing availability of 256K-bit dynamic RAM chips has allowed
Apple Computer Inc., Cupertino, Calif., to announce a 512K-byte version of
its Macintosh microcomputer several months earlier than expected. The
“Fat Mac’s’’ retail price of $3,195 includes MacWrite and MacPaint
software. In addition, Apple reduced the price of the original 128K-byte
Macintosh to $2,195. This month, customers who purchased the earlier
version for $2,495 will be able to buy a dealer-installed memory upgrade to
512K bytes and the two software packages for $995.—1. Moran

TERMINAL FILES: Hitachi Denshi America Ltd., Woodbury, N.Y., has introduced the
14-inch model CU-1420 and 12-inch model CU1220 terminals, which should
be available this quarter. Designed for biomedical and graphics applications,
the monitors have a horizontal resolution of 540 lines and a dot-pitch size
of 0.31 mm. Prices have not been set.—C. Warren

To enhance CRT images, Vivid Systems Inc., Palo Alto, Calif., has introduced
the Limelight computer projector. Limelight connects to any personal

MINI-MICRO SYSTEMS/October 1984 19



Breakpoints

computer and projects a bright monochrome green image as large as 10
feet. Resolution is more than 700 lines. A special lens system can focus the
image at its center and corners, and stretch it horizontally or vertically.
The Limelight weighs 22 pounds, and measures 8 by 12 by 24 inches. Its
price is $3,950.—C. Warren

COMMUNICATIONS FILES: Ungermann-Bass Inc., Santa Clara, Calif., has expanded its

Net/One local area network with the NIU-130 network interface unit,
which halves the cost of the Net/One interface. It enables two RS23R2 user
devices to be connected to a Net/One network. The price is $1,400, and the
unit should be available next month.—M. Stenzler-Centonze

RANDOM DISK FILES: Intel Corp., Santa Clara, Calif., plans to release a number of

controller chip sets over the next 18 months. A company spokesman says
the chip sets are for system integrators that plan products using the Small
Computer Systems Interface (SCSI) and the Enhanced Small Disk Interface
(ESDI). The sets should use two VLSI chips, and require the addition of
analog circuitry. The chips will be programmable.—C. Warren

Adaptec Inc., Milpitas, Calif., is unveiling the model ACB-3530 tape
controller. The controller, priced at $400 for 1,000-unit purchases, is
scheduled for delivery next month. It provides Small Computer Systems
Interface (SCSI) to Quarter Inch Cartridge (QIC)-36 interfacing, and can be
formatted to QIC-24 specifications. The 3530 also reads QIC-11 formats. An
onboard 8K-byte buffer supports continuous streaming operations.—C.
Warren

Sysgen Inc., Fremont, Calif., is offering the Small Computer Systems
Interface (SCSI) to Quarter Inch Cartridge (QIC)-36 multifunction disk/tape
model SC4500 controllers for the IBM PC. The SC4500 is available in two
models that control either a 10M-byte cassette drive or a 20M-byte or 45M-
byte streaming cartridge drive. The OEM price is $295. System level
software can by licensed from Sysgen for $12 per controller.—C. Warren

SOFIWARE FILES: The latest version of Oregon Software Inc.’s Pascal-2 compiler is being

released this month for use on Digital Equipment Corp.’s (DEC) VAX and
MicroVAX systems. It runs under DEC’s VMS, RT-11, RSX, and TSX-Plus
operating systems. The Portland, Ore., company’s Pascal-2 supports data
types that conform to the International Standards Organization’s standard.
License fees begin at $4,950.—C. Warren

NOTES FROM OVERSEAS: The European computer industry suffered a blow last month

20

when Denmark’s premier manufacturer, 20-year-old Christian Rovsing,
suddenly declared bankruptcy after failing to pay its 1,200 employees. The
company’s British subsidiary also was placed in receivership. The $60
million communications and networking company, whose largest customer
is American Airlines, reportedly failed to negotiate a last-minute rescue
package with its institutional investors.—M. O'Gara
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e : The chart above tells a telling story about our CI-300 and
ls rln Ou CI-600 Matrix Line Printers. Feature for feature, they out-print
Dataproducts® and Printronix®—and at a

® & : o ,
lower cost. Our printers can accommodate
pro Ves we Ou —prln many types of applications and computer

systems. They provide both multimode

og ©® .y . S 5 . )
printing and graphics plotting, Graphics resolution
the Competltlon on the CI-300 and CI-600 printers is the highest
® oy ; A : g s
available on a line printer in their speed class, with
excellent graphics quality for business, scientific and
barcode applications. Barcode applications are easily developed with optional graphics card.
Interfacing is not a problem either. RS232-C Serial, Centronics® and Dataproducts
Parallel, and IBM-compatible interfaces accommodate most types of computer systems.
The printers’ sturdy design and small number of moving parts
m make them extremely dependable, and easy to maintain as well.
ey The CI-300 and CI-600 are the Matrix Line Printers with the
versatility built in. And they're available immediately. To find out
more, just write or call CIE Terminals, 2505 McCabe Way,
[rvine, CA 92714. (714) 660-1421.
Call toll-free 1-800-854-5959.
In California, call toll-free "Il’lmm
1-8()0,432_3687 A CITOH ELECTRONICS COMPANY

®Dataproducts is a registered trademark of Dataproducts Corp.
Printronix is a registered trademark of Printronix Corp.
Centronics is a registered trademark of Centronix Data Computer Corp.
©1984 CIE Terminals.
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IF IT WEREN'T FOR UNIX
WE NEVER COULD HAVE

BUILT THE PYRAMIDS

Ordinary computers, yes. But
not a Pyramid Technology 90x.

After all, here's a supermini
not just capable of running
UNIX™ but born to run it. And
run it up to four times faster than
the most popular UNIX host.
For a lot less money.

The secrets of this Pyramid
are a thorough understanding of
UNIX, a few fundamentals of
RISC (Reduced Instruction Set
Computer) theory, more regis-
ters than 30 VAXs,and a 32-bit
proprietary architecture that out-
performs a roomful of micros.

All combined to speed up
UNIX just where it likes to
slow down.

For example, gone are 856% of
performance-robbing memory
references. The endless param-
eter shuffling of yesterday's
technology has been replaced
with a hardware register win-
dow. Even context switching
takes less than one percent
of the CPU's time.

It's amazing what hardware
architects can do, given the
chance. It's almost as startling as
what our software wizards did.

They crafted OSx,a dual port
of Berkeley's 4.2 BSD and Bell's
System V. Because you can
switch environments at will, no
UNIX port offers more capabil-
ities. With absolutely no loss

of compatibility.

Well, almost.

We do admit to one feature
not compatible with other UNIX
systems. Our single-source
support.

One telephone number
instantly connects you to both
hardware and software experts.
In-house pros, who spend their
energy pointing you towards
solutions. Not pointing fingers
at each other.

So no matter how you see
your requirements shaping up,
contact Pyramid Technology,
1295 Charleston Road,
Mountain View, California 94043.
Or call (415) 965-7200.

Because when it comes to
running UNIX, a Pyramid looks
good from any angle.

——= [ECHNOLOGY
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For two years Olivetti SpA, Ivrea, Italy, has been itching to get into the
retail computer business in Europe. Recently, it purchased 31.6 percent of
British franchiser Tabs Ltd. for $1.5 million. Tabs has about 60 franchises
in the United Kingdom that sell about $40 million annually of IBM PCs,
Olivetti MR24s, ACT Apricots, Sirius microcomputers, and Tabs’ PDQ IBM PC-
lookalike. Tabs managing director Terry Poole says Tabs should have 100
British outlets by the end of this year. Olivetti’s interest in Tabs was piqued
by Tabs’ desire to add the Olivetti/AT&T 3B computer line to its retail
outlets by Easter. There is speculation now that Olivetti might expand its
Arizona-based MicroAge store chain, in which it has a 48.8 percent interest,
into Europe.—M. O’Gara

Also on the acquisition trail is ITT Corp., which has just purchased a 37.6
percent share of Holland Automation International BV (HAI), The
Netherlands, for an undisclosed sum. HAI's forte is the HAI*BAS operating
system, which has an integrated BASIC language and the HAI* applications
programs that can be run on most popular microcomputers in the United
States and Europe. ITT is believed to be looking to HAI as a springboard
into Burope for ITT’s software distribution business.—M. O'Gara

Joint development initiatives by European software companies already
addressing the fledgling market for Ada programming products won'’t get
much of a hoped-for financial boost. The projects will receive financial
support worth only about $5 million over the next two years from the
Commission of the European Communities. Four to five times that amount
was desired by the Commission’s Information Technology Task Force. A
Commission spokesman blames the Community’s overall shortage of
funds.—K. Jones

Sord Computer Corp., Tokyo, is preparing to incorporate a software sales
company, tentatively called the Image Partner Corp., this fall. The
enterprise will focus on UNOS, the UNIX-compatible operating system from
Charles River Data Systems Inc., Natick, Mass. Sord uses the operating
system for its 32-bit M685 computer. The new sales affiliate will represent
an 80 percent investment by Sord and a 3 percent investment from eight
venture capital companies.—[. Kakehashi

C. Itoh Data Systems Company, Tokyo, is promoting a Japanese version of
the IBM MVS/DECnet gateway system for IBM-to-DEC data transfer. The
system, developed by ICS Inc., Fremont, Calif., is priced in Japan at
$150,826 (36.5 million yen). The system provides an interface for 8M-byte-
per-second communication to IBM machines and 10M-byte-per-second
communication to DEC machines, converting signals to make the IBM
machines look like nodes on DECnet. DEC users in turn can draw from IBM
databases with DEC commands; no special software translation is required.
C. Itoh does not expect a large market the first year, but compatibility
should become an important selling point for IBM- and DEC-lookalike
equipment.—I1. Kakehashi
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In response to pressure from the South Korean government, NEC Corp.,
Tokyo, has agreed to a venture in which the Samsung Electron Devices Co.
in Korea will assemble NEC’s personal computers, bank teller machines,
and general-purpose office minicomputers from parts supplied by NEC. The
Korean government has restricted imports to encourage domestic industry.
IBM Corp. and Fujitsu Ltd. are expected to increase their Korean operations
in line with the government’s policy.—I. Kakehashi

Matsushita Electric Industrial Co., Osaka, Japan, recently introduced the
TQ-2300 optical disk file system that can record or play moving or still
images and two-channel stereo sound. Priced at $14,463 (3.5 million yen) in
Japan, the system applies the optical Kerr effect, in which materials change
their structure when laser heat is applied. The file system uses a spiral
tracking method with a track pitch of 1.6 microns rather than the 2.5
microns used on the earlier still-only equipment. The disks can store
24,000 still-image frames or 13 minutes and 30 seconds of moving images.
The TQ-R300 includes an RS232C interface for use with computers and
other I/0 equipment for recording and replay. Next month Matsushita
plans to ship a playback-only machine, the TF-2400F, priced at $3,512
(850,000 yen) in Japan.—I. Kakehashi

Fujitsu Ltd. and Design Automation Inc., are developing the FC-AD11
personal computer computer-aided design system. The system is a two-
dimensional drafting product based on Fujitsu’s FM-11BS 16-bit
microcomputer fitted with a mouse input device and an X-Y plotter. The
price is expected to be about $9,421 (2.28 million yen) in Japan.—I.
Kakehashi

NEC Corp., should introduce a second round of V Series microprocessors
next summer. The new chips will use the same CMOS construction and
2-micron patterns of earlier V Series chips. They should have a self-
contained, four-channel DMA controller with 1M-byte addressing, and can
be plugged into seven external interrupts. There are three 16-bit timers,
and full-duplex serial sending and receiving capabilities for asynchronous
data. The company also is working on the V60, a chip with a 16-bit
external data bus and 32-bit internal processing, and the V70, a chip with a
3R2-bit external bus and 3R2-bit internal processing.—I. Kakehashi

Five of Taiwan’s largest electronics manufacturers expect to begin
producing 5%-inch half-height 10M-byte hard disk drives early next year.
Each of the five—Tatung Co., Sampo Corp., Cal-Comp Electronics Inc.,
Vidar-SMS Co., Ltd., and Far Eastern Electric Industry Co., Ltd.—
participated in a recent hard disk drive development project directed by
Taiwan’s Electronics Research and Service Organization, a government-
sponsored Ré&D facility. The five will market the project’s drive, which has
a recording density of 9,100 bits per inch and a track density of 345 tracks
per inch.—C. Hintermeister
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Reliability.

The essential ingredient that OEMs and sys-
tems integrators need for today and tomorrow.
Without it, you can’t generate business.

Which is why CompuPro’s System 816™
answers your needs.

This micro is The Essential Computer. It not
only outperforms the competition, but also
operates in extreme environments for virtually
an unlimited number of applications.

Just one look at our specs and you know
the System 816 will be around for a long, long
time. And because the System 816 is structured
on the |IEEE 696/S-100 bus you can select the
appropriate components, independently, in any
combination. Even use boards for graphics
and other unique applications.

And since only the strong survive, we housed

the System 816 in a rugged metal enclosure . . .
and backed it with one of the industry’s longest
warranty coverages: From 12 to 24 months.

To find out more about how the System 816
outlasts and outperforms anybody else, call
(415) 786-0909 and ask for an OEM/systems
integrator application package and our 1984
catalog.

You'll find CompuPro will be just as essential
tomorrow as we are today.

ompuPro.

A GODBOUT COMPANY
3506 Breakwater Court, Hayward, CA 94545

System 816 and The Essential Computer are trademarks of CompuPro
System 816 front panel design shown is available from Full Service
CompuPro System Centers only. <1984 CompuPro
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WHEN IT COMESTO
THIN FILM MEDIA,
YOU EITHER HAVE IT
ORYOUDON'T.




We do.The ALAR™ metallic thin film disc. Available when you need it. In the sizes
you need it in, including sub 5% inch.

WE'RE COMMITTED TO YOUR FUTURE. Over the last two years we've committed
$30 million. Three large scale, automated facilities. Over 120,000 square feet of manufacturing
space. Depend on us.To ship more than 3. million discs in 1985. And twice that number by 1986.

LEARNING BY DOING.We pioneered the application of thin film to Winchester disk
drives. And refined it to near perfection over the last five years. A high throughput, high quality,
cost effective process. Rigidly controlled, with each and every disc certified.

EXPERIENCE COUNTS.We have it. Since 1979 we've shipped over one million ALAR
discs.Working today in over 300,000 personal, portable and business computer systems.

RIDE ON OUR SHOULDERS. No one has more media to put in the systems you're
building today or those you're planning for tomorrow.We've made the investment.We've refined
the process.We have the experience. So ride on our shoulders.We're the ones with the solid
foothold at the leading edge. Ampex. Disc Media Operations,

960 Rjn(‘,()n Cil‘Cle, San Jose (jA 95131 ‘408) 945-5600 ’I‘e]ex 348464. Ampex Corporation » One of The Signal Companies %]

WE'RE THE HEAVYWEIGHTS IN THIN FILM MEDIA.

ALAR is a trademark of Ampex Corporation. Copyright 1984 Ampex Corporation
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Q-BUS

il e

b .;‘lfvd .."‘- ia‘ I «

8" & 14" WINCHESTER—SMD 1/0

8" & 14" WINCHESTER—SA4000 & PRIAM 1/0

* RLO1/RL02, RP02/RP03, RK0O6/RK07

* RLO1/RL02, RP02/RP03 emulations

& RM02/RM05/RM80 emulations

g R g_m S T il
. 5
il 4 |
ey : : i %
u__ ' ¥
E— i i i i
TRLTY CARTRIDGE—14” DISK—DIABLO 44B
i ¥ * RKO5 emulation
b J v Y swn st
i | - r * '-i_
i g Y ‘. v
e o
WINCHESTER 5% " —ST506/412 & DMA 1/0 .—%2;"‘5555- f :

* RLO1/RL02, RK06/RK07 emulations

"l 1 G

l."‘;;
| L

R i

FLOPPY DISKS—SA850 & SA450 1/0
* RX02 emulation

Compatible with DEC'’s family of RT-11, RSX-11, RSTS, UNIX and VMS operating systems.




Your DEC Computer So Easy

Q-BUS

UNIBUS

’%’f&, . % \
ﬁ - ‘s,#wmm* &

A RO A L feons v

mmﬂﬁmmmt*

.fl ,"1“1‘ ._ll“ "._x-;' ‘ v
3 |\ LS \ nun“" ‘||

BPELE Y
hllllllnlmllll mnnmmnui ll\lmlhluuhl ||lm1|n|un|ll

8" & 14" WINCHESTER—SMD 1/0

2" TAPE—CONTROLLER/COUPLER PERTEC /0
* TM-II, TSVO5/TS-II/TU80 emulations

* RP02/RP03, RK06/RK07, RM02/RMO05 emulations
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2" TAPE—CONTROLLER/COUPLER PERTEC 1/0
* TM-1I, TS-Il/TU80 emulations

DISTRIBUTED LOGIC CORPORATION

1555 South Sinclair ® P.O. Box 6270 ® Anaheim, CA 92806 ® (714) 937-5700  TLX 6836051
64-A White Street ¢ Red Bank, NJ 07701 e (201) 530-0044
Chester House, Chertsey Road ® Woking, Surrey, England GU 21 5BJ  (04862) 70262/7

e TLX 859231 DILOGI G » FAX (04862) 62666
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NOTHING ELSE,
SIACKS UPTOIT

The IOMEGA Alpha 10H Half High: Capacity, Convenience, And Low Cost-Per-
More Performance, Reliability, Versatility— Megabyte: Taking The Measure Even Higher.
And Virtually Unlimited Capacity. One of the best measures of the Alpha 10H's true OEM height is
Take the measure of IOMEGA’s in the versatility it allows you to design into your system. Our
e new Alpha 10H. Not just the highly reliable, easily transportable and absolutely interchange-
\\“Q\\\\ - low-profile, half-high physical able 10-megabyte cartridges mean the sky’s the limit on system
s " dimensions, but its true OEM capacity in applications as diverse as system control and
e height—a height measured monitoring, office information and word processing, and
in performance, versatility, industrial instrumentation, among others. So is convenience. Be
convenience, cost-efficiency, dependability and deliverability. it loading large and complex data bases, or the rapid, reliable
New Heights In The Measure Of backup. of system data, the Alpha 10H simply cannot be topped.
e$.v _e,'g Lastly, in low cost per megabyte, no storage device, fixed or
Reliability And Performance. floppy, stacks up.

Thanks to IOMEGA’ revolutionary cartridge technology, OEMs
can integrate a mass storage solution into their systems that

Do Your Own Measuring. Call Today.

easily surpasses traditional Winchester or even Winchester The IQMEGA Alpha 10K half_high is available, right now. Eor
cartridge alternatives. In access time (35 ms average). In transfer ~ Mere information on how this superb new IOMEGA offering
rates (113 Mb/sec). In day-in/day-out dependability. measures up to the competition, give us a call.

IOMEGA Corporation
1815 West 4000 South
Roy, Utah 84067

l (801) 776-7330
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Minicomputer handles multiple needs, uses

Jesse Victor, Associate Editor
and Carl Warren, Western Editor

By combining modularity, multi-
ple processors and system executive
software, the System 3000 minicom-
puter from Syte Information Tech-
nology Inc., San Diego, Calif.,
achieves 3.6 million-instruction-
per-second (MIPS) performance for
engineering and scientific users.

On-board floating-point capability
and bit-mapped high-resolution
graphics enable the multiuser,
multitasking machine to perform
high-speed number crunching and
computer-aided design/computer-
aided engineering (CAD/CAE) func-
tions for 16 linked graphics termi-
nals as well as simultaneously
computing for 64 ASCII terminals.
Dual operating system (OS) capabil-
ity allows this OEM system to run
different applications on two operat-
ing systems at the same time.

Targets diverse markets

Syte is aiming the system at
OEMs who want premium perfor-
mance but don’t want to pay a pre-
mium price, says vice president of
marketing, Robert A. Hahn. “The
world is full of 68000 processors in a
box running UNIX,” Hahn says.
“But, to get above the performance
of a single 68000, the only solution
has been to build it yourself out of
bipolar logic.”

The 32-bit system’s modularity is
one of its strongest points, Hahn
says. The modularity allows OEMS
or end users “to incrementally up-
grade performance in the field with-
out changing software” by adding
processor boards. “The cost advan-
tages gained by using standard mi-
croprocessors and being able to
tightly couple multiple processors
enable you to build a high-perfor-
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mance machine at very low cost,” he
says.

The 1.0-MIPS system with one
processor board employs the Na-
tional Semiconductor Corp. 16032
microprocessor. The four-processor
version is upgradable to the Nation-
al 32032 chip for 3.6-MIPS perfor-
mance.

Using tightly coupled graphics

Hahn touts the System 3000’s
tightly coupled graphics capability
as a major advantage for scientific/
engineering applications. “I would
position our system as a sort of
[Convergent Technologies Inc.]
Megaframe for people who want
floating-point and graphics capabili-
ties.”

But the 3000, in contrast to the
Megaframe, Hahn emphasizes, im-
plements both high-resolution,
1024-bit-by-800-bit monochrome
and optional 640-bit-by-480-bit color
graphics without add-ons. “If you
want to do serious graphics on the
Megaframe, you have to add a
graphics terminal to it. On the Sys-
tem 3000 you can put graphics capa-
bility right on the processor card
and run it out of main memory”—an
approach that is both less expensive
and faster, Hahn claims.

The System 3000 supports as
many as 16 1024-bit-by-800-bit-
by-1-bit plane graphics terminals
or one 1024-bit-by-800-bit-by-8-bit
plane terminal per graphics module.
One processor module handles four
graphics terminals and 16 ASCII
terminals.

The computer’s 8-bit plane graph-
ics capability suggests engineering
design modeling applications, and
Hahn sees OEMs using the System
3000 to go after the CAD/CAE mar-
ket. “The low end of that market has
been taken over by workstations

Up to four tightly coupled processors,
floating-point capability and high-resolution
graphics fit the System 3000 minicomputer
for high-speed number crunching and other
scientific and engineering applications.

like the Apollo,” Hahn notes. “The
high end is served by graphics ter-
minals connected to an IBM main-
frame. We are going after the mid-
dle market segment—graphics
tubes connected to a VAX.”

Indeed, Syte has marked out Dig-
ital Equipment Corp. (DEC) VAX
superminicomputers amd similar
machines from Data General Corp.
and Prime Computer Inc. as the
3000’s main competitors. “We are
not selling directly against DEC or
Prime, ” Hahn states. “We are not
going for the same accounts. We are
selling to OEMs who will compete
against VAXs.”

Its 3.6-MIPS performance puts
the System 3000 in the high end of
the superminicomputer market,
says Hahn, and makes it “faster
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than most VAX-type machines.”
Syte’s use of VLSI technology,
Hahn claims, gives the system a
price-performance advantage in a
total market that is expected to rack
up a 50 percent annual growth rate
and reach $22 billion by 1986.

Crucial to the System 3000’s per-
formance and its modular architec-
ture are multiple buses and a global
environment manager (GEM). A
50M-byte-per-second proprietary
Syte bus handles intermodule trans-
fers among processor, graphics and
memory modules, while a 32-bit
local bus controls traffic directly re-
lated to processor functions. An op-
tional four-slot Multibus card cage
accepts add-on boards.

Task manager sets the pace

The GEM task-oriented system
executive is a general-purpose oper-
ating-system kernel that maximizes
system performance, according to
Syte’s software technical specialist,
Scott M. Dickson. Queuing up pro-
cesses in a pipeline, it allocates
them to available processors, avoid-
ing processing bottlenecks and
achieving true, tightly coupled par-
allel processing. Overseeing all sys-
tem operations, the GEM also
schedules I/0 events, keeps track of
file management, controls memory
management and establishes a com-
mon interface to the user and pe-
ripherals.

To ensure speedy memory trans-
fers, system main memory, which
can be as much as 28M bytes with
256K dynamic RAMs, is global to all
devices. “When a processor or other
device writes or reads to memory,”
emphasizes Dickson, “it is always in
the same location, so no memory
transfers are needed.”

The computer supports UNI-
SYTE, a version of AT&T Techno-
logies’ UNIX System V, and Xerox
Corp’s Smalltalk. The dual operat-
ing system capability permits an

32

NEWS

STATION B
STATION A

MOUSE POINTER

SYTE TASK EXECUTIVE ALLOWS PARALLEL PROCESSING

TASKA4

TASKC4

TASKB3 TASK
TASKD3 e
TASKC3

SINGLE QUEUE
MULTI-SERVER

STATION C

STATION D

MOUSE POINTER

TASKD2
_/ /

e W

PROCESSOR
MODULE

TASKC2

PROCESSOR PROCESSOR
MODULE MODULE
TASKA2 TASKB2

The Global Environment Manager (GEM) task executive system kernel handles all system
overhead. Prioritizing processes, it allocates tasks to available processor modules. It also
controls message passing, without using bus transfers, from module to module.

“OEM to port a proprietary opera-
ting system, say XYZ-DOS, on top
of the GEM,” Hahn says, “and run
both XYZ-DOS and UNIX on the
same processor at the same time,
thus doing concurrent applications
under each operating system.”
GEM and Smalltalk provide the
system with on-board window-
managment capability with graph-
ics display processors. The GEM
also handles specialized input devic-
es such as mouse pointers or digi-
tizers for bit-mapped graphics.
Each system processor board con-
tains 1M byte of RAM (or 4M bytes
with 256K chips); 4K-byte to 16K-
byte cache buffer; floating-point and
memory-management units; a
graphics controller for one bit-
mapped terminal; a high-speed 1/0
processor, which in addition to han-
dling disk and tape drives also ac-
commodates Ethernet; a terminal
controller driving four RS232 ports;

and a systems support processor for
diagnostics and other functions.

The basic $21,900 system furnish-
es one processor module with 1M
byte of memory and a monochrome
display, plus UNISYTE and the
GEM system manager. Additional
processor modules cost $9,900. Op-
tions include graphics modules;
color graphics capability; 26M-,
52M- or 144M-byte, 5%-inch Win-
chester disk drives (as many as four
can be accommodated); a 456M-byte
streaming tape drive; and a 1,600-
bits-per-inch, half-inch, table-top
tape drive. Two hundred or 600
line-per-minute printers are also
available. The pricing depends on
system configuration.

Languages currently supported
are: UNIX System V-compatible C,
ANSI X3.9-1979 FORTRAN and
ANSI/IEEE 770X3.97-1983 Pascal.
Production shipments are planned
for this quarter. |
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“IF IT WAS ANY MORE USER-FRIENDLY, IT WOULD JUMP UP AND KISS YOU."

—George Heffley, Intel Corp., Phoenix, AZ

A user-friendly
Port Selector

“Stunning performance
and unrivalled
dependability.”

— Dr. Harold Koplow, Modular

, . eememGOMpULer Systems, Fort Lauderdale,
= FL (Equinox's first user)

"“Surprisingly compact

v forits dazzling

T array of features.”

— Charles Bairos, Polaroid Corp.,
Needham, MA

“Powerful switching
with elegant
simplicity.”

— Arthur Fasciani, Computervision
Corp., Bedford, MA

“The greatest thing
since sliced bread
in datacomm.”

— Glenn Bryans, Hall Real Estate,
Dallas, TX

“Obsoletes Goliath
Port Selectors.”

FEATURING — Ralph Glasgal, Glasgal

» USER CONTROLLED TERMINAL SWITCHING BETWEEN COMPUTERS S e
- EXPANDIBILITY FROM 24 TO 1320 TERMINALS AND PORTS :
» HIGH THROUGHPUT » 660 SIMULTANEOUS 9600 BPS CONNECTIONS
» MAXIMUM RELIABILITY - ON-LINE BACKUP FOR NON-STOP OPERATION
» DO-IT-YOURSELF INSTALLATION WITH REGULAR TELEPHONE CABLE

. o
G JGENERAL AUDIENCES|  * MENU-DRIVEN CONFIGURATION, DIAGNOSTICS, AND STATISTICS | <259\ ©1984 Equinox Systems, Inc. |
svenachidcanoperaie | NOW SHOWING AT THESE LOCATIONS [XS2/| A1 Rights Reserved g
ARIZONA CALIFORNIA (South) CALIFORNIA (North) COLORADO FLORIDA GEORGIA KANSAS
Four Corners Technology Da/Com Inc. Western Data Group Four Corners Technology Networks, Inc. Xpoint Corp. System Technology
(213) 908-9804 (415) 938-9582 (303) 430-0133 (305) 822-6750 (800) 241-4719 (913) 492-7184
MARYLAND MASSACHUSETTS MICHIGAN MINNESOTA MISSOURI NEW JERSEY (North) NEW JERSEY (South)
Commart, Inc. Delta Data Comm Inc. W.C. Koepf Associates System Technology System Technology Ci lidated Data Systems Ltd The Datastore
(301) 261-4344 (617) 935-8366 (313) 360-0626 (612) 647-6902 (314) 225-4296 (201) 599-0380 (609) 779-0200
NEW MEXICO NEW YORK (State) NEW YORK (Clty) NORTH CAROLINA OHIO OHIO OKLAHOMA
Four Corners Technology § Annese & Associates, Inc. Glasgal Communications, Inc. Xpoint Corp. Data Processing Sciences W.C. Koepf Associates System Technology
(505) 345-5651 (315) 866-2213 (201) 768-8082 (800) 241-4719 (216) 582-0700 (513) 885-2705 (918) 665-6340
OREGON PENNSYLVANIA TEXAS (Dallas) TEXAS *Hnuston) UTAH VIRGINIA/WASH., D.C. WASHINGTON
Data World The Datastore Technical Concepts System Technology Four Corners Technology Commart Inc. Datec
(503) 292-2679 (609) 779-0200 (214) 783-9330 (713) 440-8340 (801) 485-7215 (301) 261-4344 (206) 575-1470

Equinox Systems Inc., 12041 SW 144th Street, Miami, Florida 33186  Telephone 1-800-DATA-PBX  *In Florida (305) 255-3500
Regional Offices: Atlanta, Chicago, Dallas, Los Angeles, New York
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A MARRIAGE OF CONVENIENCE.

INTRODUCING THE FIRST MULTIFUNCTION MULTIBUS CONTROLLERS FOR
SUPERMICROS WITH SIMULTANEOUS DISK/TAPE TRANSFERS.

The marriage of your system with Xylogics’ Advanced channel control using proprietary
new 420 Series controllers results in a level of user Xylogics DMA and ECC gate arrays and separate
convenience and speed never before available in a buffers for disk and tape give the 421 and 422 the
supermicro. lowest DMA overhead and highest data transfer

Now your supermicro can support either the ratein the industry—leaving considerably more
ST506 or ESDI 5%4" disk and QIC-02 ¥4" tape inter- bus bandwidth available to the CPU and other /O
faces—simultaneously. devices.

At DMA rates of up to 2.5MB/sec. And because Xylogics employs the industry’s

Other controllers allow access of only disk or most rigid quality control and testing procedures,
tape at one time, and require significantly greater the 421 and 422 come with an infant mortality rate
bus capacity todoit. of virtually zero, and an

The Xylogics 421 OO ——_ . MTRBF approaching
simultaneously controls 100,000 hours.
two ST506 disks and up Little wonder that
tofour QIC-02 tape Xylogics hasbuilt and
drives. The 422 provides sold more high perfor-
even greater throughput, L - e DTty -~ mance Multibus periph-
supporting two ESDI eral controllers to more
disksand up to four QIC-02 tape drives. And both major OEMs than any other manufacturer.
the 421 and 422 controllers require only Call or write for more information on the 421,
one card slot in your system. 422 and other Xylogics products.

144 Middlesex Turnpike, Burlington, MA 01803 Tel: (617) 272-8140 TWX: 710-332-0262 (800) 225-3317 outside of Massachusetts
Xylogics European Headquarters: (Slough, U.K.) Tel: (0753) 78921 Telex: (851)847978
MULTIBUS is aregistered trademark of Intel Corporation. MULTIBOOST is a trademark of Xylogics, Inc.
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IBM expands PC line with supermicro, LAN

Lori Valigra, Senior Editor

IBM Corp.’s new supermicrocom-
puter and its local area network
scheme most likely will create a
bonanza of opportunities for third-
party hardware and software com-
panies.

The Intel Corp. 80286-based IBM
Personal Computer-Advanced Tech-
nology (PC-AT) operates two to
three times faster, has about five
times the user memory and twice
the storage capacity of the compa-
ny’s popular 8088-based PC. For use
with the PC-AT are new version of
PC-DOS called DOS 3.0 and the
XENIX operating system, which is
based on UNIX System III and has
Berkeley and IBM-specified addi-
tions. The PC-AT can be used alone
or shared by three users.

Tape controllers head add-in list

As with the standard PC, IBM
gave the PC-AT an open architec-
ture for third-party add-ins. Egil
Juliussen, chairman of Future Com-
puting Inc., Dallas, Texas, says one
of the first add-ins third-party sup-
pliers could provide would be a con-
troller board for backup media, such
as a tape drive. Other obvious add-
ins, he says, include memory boards
(the system can house as much as
3M bytes of add-in storage) and
graphics boards. “The PC-AT will
turn the market active [with prod-
ucts announced for it] in the fall,”
predicts Juliussen, ‘“Announce-
ments will start at the COMDEX
show [next month in Las Vegas].”

Featured on the PC-AT are a
1.2M-byte floppy disk drive, a 20M-
byte Winchester disk drive, an
80287 mathematics co-processor op-
tion, a 2%2M-byte virtual RAM disk
memory, a battery-backed real-time
clock and a new 192W power supply.
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IBM’s PC-AT 80286-
based microcom-
puter includes a new
keyboard with a
larger return key.

The system unit,
which houses a
1.2M-byte floppy
disk drive and a
20M-byte Winchester
drive, can be
installed vertically.

IBM has revised some of the expan-
sion chassis cards. For example, the
parallel and serial interfaces are
now combined on one card, as are
the floppy and hard-disk adapters.
In earlier PC models, the interfaces
and adapters resided on two cards.
The motherboard’s memory can be
expanded to 512K bytes using
piggybacked 128K-bit RAM chips.
The card cage has eight long slots
which are Y-inch higher than
PC-XT slots. Two versions of the
system are available, one with six
slots and one with seven.

Since IBM announced few appli-
cations packages for XENIX, ana-
lysts expect software houses to be
quite active. However, Juliussen
says supplying XENIX is not a
principal activity for IBM, and its
introduction was merely to cover
IBM because other manufacturers
offer UNIX-like operating systems.
“IBM just threw it on the wall to see
if it will stick,” he comments.

“People said ‘[We] want UNIX/
[and IBM said] ‘here it is,”” says

consultant Patricia Seybold of Sey-
bold Publications, Boston, who also
is unenthusiastic about the XENIX

IBM offers. “IBM announced a
three-user system for program-
mers. This is not useful in multi-
user office systems. And you can’t
run XENIX over IBM’s network,”
she says. The IBM PC Network
uses another new operating system,
DOS 3.1, which will not be available
until the first quarter of next year.
Seybold expects XENIX-supplier
Microsoft Corp., Bellevue, Wash.,
to provide a product that will com-
bine XENIX and the DOS 3.0 oper-
ating systems.

IBM appears to have a secondary
focus for its networking software as
well. “It’s useable, but not elegant,
networking software,” says Sey-
bold. “If I were a system integra-
tor, I'd write my own networking
software.” Seybold says the net-
work software is not a strategic
product for IBM. But she says the
new basic input/output system for
the networking DOS 3.1 has all the
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information needed to write the
software. She says the current net-
work is a stopgap solution until IBM
announces its token-passing soft-
ware in 18 months. In the mean-
time, she expects IBM to announce

NEWS

software for the System 36 mini-
computer that will enable that sys-
tem to attach PCs more efficiently
than the PC Network does.

So far, IBM has introduced a
group of operating systems for its

personal computers. Included are
several versions of PC-DOS and the
PC-IX single-user UNIX System
I1I-based software. IBM sources
explain PX-IX is for single-users,
while XENIX is for multiusers as

Amid the critical clamor following
the announcement that its token-
passing ring local area network (LAN)
wouldn't materialize for about two
years, IBM Corp. hastaken an interim
step to interconnect its microcomput-
ers.

- The company will bring to market
this month the PC Network, designed

OUTSIDE DATA SERVICE

IMB’s interim local network links its microcomputers together

to offer peer-to-peer communications
in offices and small businesses by
joining together combinations of the
PC, PC-XT, Portable Personal Com-
puter and the new PC-AT. The PC
Network will be tied to IBM's future
LAN. The PC Network links as many
as 72 personal computers, enabling
them to share information, programs,

WIRING MAINFRAME
CLOSET IBM CABLING
i SYSTEM
3274
CONTROLLER
MR 3278/9
TERMINAL
PC IBM PC
_______________ NETWORK
PC-XT
PC
PC-AT
TELEVISION SERVER

IBM’s PC Network is designed to connect into the company’s future local network by using have to know IBM's plans.
a compatible cabling system. The cable is shown in color.

messages, printers and mass-stor-
age devices.

Some industry observers view the
broadband, coaxial cable PC Network
as a stopgap measure to provide
users with some connectivity while
waiting for the LAN, but they say it
may not prove cost-effective.

Amy Wohl, president of Advanced
Office Concepts, Bala Cynwyd, Pa.,
says the PC Network may be a short-
term product. “If the relative cost of
attaching the PC Network to the LAN
architecture is high in relation to the
cost of reattaching the PCs directly
into the [LAN], then we are talking
about a throw-away product here,”
Wohl says. She adds that it will be
difficult for a company to make a
well-informed buying decision for a
network because IBM will not disclose
prices on unannounced components.

Performance is another issue. The
PC Network operates at a speed of
two million bits per second. “It's a
slow-speed network,” Wohl says,
“and if a user attaches a PC to a PC
Network and then attaches the PC
Network through a communications
gateway to the ring [LAN] network, it's
not clear whether performance would
be less than if he had gone directly to
the ring network.”

Along with the economic and per-
formance factors, users need to ad-
dress voice capability, says Carol
Snell, associate director for telecom-
munications industry services at Da-
taquest Inc., San Jose, Calif. “It's odd
that not one word was spoken by IBM
about digital PBX use anywhere with-
in this whole networking scheme,”
she says. Snell says IBM will have to
resolve the issue of voice and data
integration and that the industry will

—Mearjorie Stenzler-Centonze

MINI-MICRO SYSTEMS/October 1984

37



Mini-Micro World

well. They say programs compiled
on XENIX can be run under DOS
3.0, which is suitable for all IBM
personal computer models, includ-
ing the PCjr. DOS applications
must be recompiled or rewritten to

Corona meets IBM’s
challenge

On the same day that IBM Corp.
unveiled its 80286-based PC-AT su-
permicrocomputer, PC-compatible
supplier Corona Data Systems Inc.,
Thousand Oaks, Calif., announced its
MEGA PC multi-user microcomputer.

The $7,805 MEGA PC is a two-user
system, but it can be expanded to
support eight users by plugging in an
application processor board for each
added user. The boards use the
8MHz 8088-2 processor, which runs
about twice as fast as the 8088 used
in IBM's standard PC. Each user has
a minimum of 256K bytes of RAM,
which can be expanded in increments
of 128K bytes to total 512K bytes. The
price to add one user is $1,495, in-
cluding a terminal.

The basic MEGA PC includes one
360K-byte floppy disk drive and a
10M-byte Winchester drive. Options
include the additional Winchester
storage to total 40M bytes, a 10M-
byte removable cartridge Winchester
drive and a 43M-byte, streaming-tape
backup drive. The system unit has 11
IBM PC-compatible bus-expansion
slots, a serial port and a Centronics-
compatible printer port. Production
shipments were scheduled to begin in
late September.

—Tom Moran

NEWS

run under XENIX. The operating
system can be started from the
diskette or fixed disk drive and uses
about 36K bytes of RAM.

Seybold says the PC-AT is “won-
derful for software developers.
They get high performance [applica-
tions] with DOS 3.0.” She adds that
very large memory-intensive pro-
grams can be written for the
PC-AT.

Juliussen expects IBM to ship
60,000 PC-ATs worth about $300
million by the year-end. The PC-AT
will be sold through IBM’s 1,500
authorized Personal Computer deal-
ers and through IBM’s Product
Centers and branch offices. IBM
has expanded use of its credit card
so purchasers can buy products at
authorized dealerships as well as at
Product Centers.

Expanded memory available

Available expansions from IBM
are a 256K-byte memory module kit
that lets users upgrade the base
model from 256K bytes to 512K
bytes. A 128K-byte memory expan-

sion option can be used on both
models to allow as much as 640K
bytes of memory. The 128K expan-
sion for the motherboard requires
that 512K bytes of memory reside
on the board. Another option is a
512K-byte expansion card. As many
as five of these cards can be plugged
into the expansion chassis to pro-
vide 3M bytes of internal storage.
The PC-AT with 256K bytes of
memory and a 1.2M-byte diskette
drive is $3,995. The enhanced
PC-AT with 512K bytes of memory,
the 1.2M-byte diskette drive, a
20M-byte fixed disk drive, and a
serial/parallel adapter card, is
$5,795. The 128K-byte memory ex-
pansion is $350, the 256K-byte
memory expansion module kit is
$495, and the 512K-byte memory
expansion costs $1,125. The 20M-
byte fixed-disk drive is available
separately for $1,595. An optional
360K-byte diskette drive is $425.
The parallel/serial adapter card is
$150, DOS 3.0 is $65 and XENIX is
$395. All products are available
now. UJ

BRIDGE ENHANCES SPERRY ETHERNET

A joint effort by Sperry Corp., Blue Bell, Pa., and Bridge Communications
Inc., Santa Monica, Calif., has produced a software package called SPMUX.
The software enables Bridge Communications’ CS/1 communications server
to link Sperry's Uniscope display terminals to Sperry host computers by an
Ethernet local area network. The package enables up to 32 terminal sessions
to be multiplexed on a single host line.

LUCASFILM DEVELOPS PC DESIGN SOFTWARE

LucasFilm, San Rafael, Calif., has introduced the CADroid and WRAPdroid
printed-circuit-board design tools. The $6,000 CADroid software package has
a Xerox PARC computer-like user interface with pop-up menus. Function key
macro commands allow unlimited hierarchical levels and support session
logging. CADroid can zoom from one printed-circuit-board component level to
another and store component libraries. WRAPdroid is an automatic compo-
nent-placement and wire-routing optimization package. The packages run on
the Apple Lisa, Sun, CADMUS 9790 and Apollo Domain workstations.
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A major OEM peripheral
procurement involves a substantial
commitment of your company’s re-
sources. You should choose a supplier
who is able to make an equivalent
commitment in return.

Fujitsu America is one of the
few disk drive suppliers with both the
experience and the resources to stand
behind such a commitment.

Fujitsu offers a complete
family of disk drives, from 5% to 14
inch, with capacities ranging from 7 to
671 megabytes. Fujitsu drives provide
access speeds among the fastest avail-
able today.

Of even more importance to
you is Fujitsu’s absolute dedication to
product quality and customer support.

For more information on
Fujitsu’s complete family of quality disk
drives, contact the Fujitsu America
sales office nearest you. Northwest:
(408) 946-8777, Central: (612) 835-7025,
East Coast: (617) 229-6310, Southwest:
(714) 476-0852, Europe: 441/493-1138.
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increase your
AT capacity
' requlre. No more,

do lt? By offering you
range of storage capacities

ay. 54" Winchester disk drive
to 110 MB and 4" streaming
up of 60 MB. A choice of two

'hether you use Javelin as added storage
stand-alone PC or as a high-capacity,

igh-performance file server in a

network — you only pay for what you

ly need.

Keep your options open for the future.
- The SCSI* technology used in the Javelin
“offers easy future expansion. This tech-

- nology also allows for backup and restore
without CPU intervention — with special
commands included in the controller.

Javelin's rigorous quality program.
Javelin's reliability, like that of every
Emulex product, is built in and guar-
anteed. All active components are
pre-aged. Subassemblies are cycled

~ environmentally — under power, perform-
ing diagnostic tests and the total system
is integrally tested.

*The Small Computer System Interface (SCSI) is an interface
standard that specifies the mechanical, electrical and func-
tional requirements for a small computer I/0 bus interface
and command set for peripheral devices commonly used
with small computers.

IBM PC, PC XT and PC AT are registered trademarks of International

Business Machines Corporation.

Javelin features a full range of utilities

that allow for flexible expansion with
minimal user intervention.

Call or write us for more information,
or ask your dealer for a demonstration.
Seeing Javelin in action is a break-
through experience.

Javelin’s unique features include:

 Easy to install and use

* 100% IBM compatible

* 30ms average access rate

* Compact, desk-top design to
complement your IBM PC

* Network ready

* Designed for data intensive
applications

* Reliable backup and restore utility

* Ideal data-base management
storage/retrieval device

» Backup media interchangeability

* Advanced disk and tape
diagnostics

Javelin is a product of Emulex Corpo-
ration, an industry leader in the
development of high-performance
controllers, communications prod-
ucts and packaged subsystems for
PC’s, micro, mini and super mini-
computers.

. PERSYST
s PERSYST
EMULEX PERSYST

3545 Harbor Blvd., PO. Box 6725, Costa Mesa, CA 92626, (714) 662-5600

®
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Microbar's COMI6. It begins where "intelligent”
serial 1/0 controllers leave off.

The new COM16 communications single board computer from Microbar means your next
Multibus™-based system can set new standards in serial communications performance and flexibility.

COM16, for example, simultaneously runs all 16 serial ports —full-duplex — at 9600 baud.

And that’s only the beginning. COM16 is “Unix™ optimized” to a degree that leaves the
competition on “square one”

Flexibility? Each COM16 transmit and receive channel has its own programmable baud-rate
generator — offering 32 baud rates from 50 to 56K baud. And your 8- or 16-bit I/O or memory data
transfers can use any mix of protocols needed.

There’s more. Our eight-line COM16 boards—in either RS-232C/Current Loop or RS-449
versions— can be expanded by four-line expansion modules that allow mixed interfaces within a single
COMLI6 system. Or that add DMA channels to each of four to eight baseboard lines. Or give you
128K of Dual-Ported RAM.

Obviously, we’ve been busy —working to make your next system a pacesetter. Of course, we're
well qualified to do that. Because we’re independent—and objective. And because making SBCs is
our only business.

Call or write today. Learn how COM16 makes the leap from simple intelligence to pure genius.

Within California: (800) 421-1752 e
Outside California (continental U.S.): (800) 821-1011 MICROBAR
SYSTEMS, INC.
785 Lucerne Drive, Sunnyvale, CA 94086

Your future system is our current project.

"™Multibus is a trademark of Intel Corp.
™Unix is a trademark of Bell Laboratories, Inc
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Demand soars for VT220 terminals,
DEC and competitors ramp up

Tom Moran, Associate Editor

Since Digital Equipment Corp.
began delivering its VT220 in No-
vember, 1983, the conversational al-
phanumeric terminal has grown so
popular that DEC has been able to
increase its price by $100 to $1,395
and, reportedly, is allocating it to all
customers.

Smaller, lighter and less expen-
sive than the VT100s, the VT200
family (of which the VT220 is a
member) seems certain to become
the next standard in the ASCII ter-
minal market. The other members
of the VT200 family are the VT240
monochrome text/graphics termi-
nal, and the VT241, the color ver-
sion of the VT240. Prepared to prof-
it from the VT220’s upward climb
were several manufacturers that
expected to be shipping VT220-com-
patible products by late summer.

DEC gears up production

DEC makes the VT220 at its Ta-
oyuan, Taiwan plant, which has the
manufacturing capacity for 200,000
of the terminals per year. Produc-
tion is below that now because the
company is still in the process of
gearing up to capacity (MMS, Sept.,
Page 89). Robert Sanekoff, vice
president of the display terminals
industry service for Dataquest Inc.,
a San Jose, Calif., market research
concern, estimates that DEC
shipped 50,000 to 60,000 VT200
family terminals in the second quar-
ter of 1984. About 75 percent, he
says, were VT220s. As to demand,
Sanekoff says, “It’s our conjecture
that the simple profile terminal has
a very dominant role in the tradi-
tional marketplace, plus a very im-
portant role in the new emerging
marketplace of the office.”
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DEC DOMINATES VT100 MARKET
1983 DOMESTIC SHIPMENTS
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Analysts predict that DEC will continue to hold a 60-percent to 62-percent share of the
DEC and DEC-compatible terminal market as the new VT220 grows in popularity. Emulators,
however, may not be able to maintain their current percentages as new companies join the

VT220-compatible terminal market.

TeleVideo Systems Inc., Sunny-
vale, Calif., maker of the VT220-
compatible TeleVideo 922, predicts
that the shipments of DEC-compati-
ble terminals may reach 300,000
units this year. “We believe the
TeleVideo 922 will represent a large
share of this market,” says Tele-
Video executive vice president
Richard DuBridge.

Sanekoff says that, despite the
competition, DEC should still
achieve a 60 percent to 62 percent
share of the combined VT220 and
VT220-compatible market, as it had
for the VT100 and VT100-compati-
ble market. Still, he adds, “It would
be a tremendous accomplish-
ment...in an expanding market—
and with so many people biting at
them.” Any of the companies that
maintain their market share will be
doing well, he says.

DEC’s competitors will abound

TeleVideo, Lear Siegler Inc.’s

Data Products Division, Anaheim,
Calif., Liberty Electronics USA,
San Francisco, and CIE Terminals
Inc., Irvine, Calif., have all an-
nounced terminals with a high de-
gree of VT220 compatibility, but
with a lower price. Industry sources
expect that Visual Technology Inc.,
will announce one later this year.
Datamedia Corp., TAB Products
Co., and Wyse Technology are also
expected to introduce VT220 com-
patibles. Mike Sukihara, Qume
Corp.’s OEM marketing manager,
says Qume, San Jose, Calif., will not
have a true VT220 emulator until
the first half of 1985. Analysts and
industry sources expect most, if not
all, of the approximately 25 current
makers of VT100 compatibles to
eventually enter the VT220 market.

CIE plans aggressive sales

Joseph Friedman, director of ad-
vanced planning for video terminals
for CIE Terminals, sees a suitable
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DEC VT220
standard features”

—24-line, 12-in.
monochrome display

—VT100 and VT522
emulation

—7- and 8-bit con-
trol modes

—Full duplex, asyn-
chronous communi-
cations with 10
transmission speeds
reaching 19.2K baud
—25-pin RS232C main
port

—Horizontal window-
ing

—Downloadable char-
acter sets

—Plain language set
up menu

WHAT DISTINGUISHES DEC’S VT220 FROM THE FIELD OF COMPATIBLES
: List Non-volatile RAM
price 132-column programmable
($) capability? Keyboard keys? Other
DEC 1,395 yes DEC Rainbow no * RS423 port
* Foreign character
sets
leei'ty 795 must scroll similar to yes * no downloadable
Freedom 220 VT220 character sets
* room for add-in
board
TeleVideo 995 yes hybrid yes » graphics upgrade
922 VT100/VT220 ® 14-in. screen option
CIE Terminals 1,195 yes same as yes  vertical windowing
CIE-220 + VT220 ® bidirectional
printer board
Lear Siegler 1,165 yes same as yes * hooded bezel
ADM220 VT220 ¢ no downloadable
character sets
*all VT220 compatibles listed possess these features, except where noted
Sources: DEC, Liberty, TeleVideo, CIE, Lear Siegler

occasion to step up production while
DEC is still gearing to capacity.
“Our information tells us that DEC,
with all its planning, is having a
production or fulfillment problem on
the VT220. We think-DEC’s manu-
facturing run rate is about 10,000
(per month) and their backlog is
about 100,000 units. If our informa-
tion is correct, and we believe that
it is, this presents us with a window
of opportunity. [It] won’t last [for-
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ever], but in that window we can
establish our product as a second
source.” Friedman says CIE Termi-
nals expects to be making its $1,195
CIE-220+ at a rate of 2,000 per
month by the end of the third quar-
ter, and hopes to sell 50,000 of the
220+ terminals in 1985. A DEC
spokesman refused to comment on
any possible backlog on the VT220.

Friedman claims that the 220+ is
100 percent compatible with the

VT220, while offering the added
features of non-volatile RAM for the
programmable function keys, a bidi-
rectional printer board, and vertical
windowing capability. Still, Fried-
man says, pricing may determine
sales more than will compatibility.
Lear Siegler, Anaheim, Calif., is
introducing the ADM 220, which
lists for $1,165. According to Cath-
erine Raftery, director of market-
ing, Lear Siegler will be building up
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Our multi-mode printers accelerate from 100 cps to

480 cps and
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Speed and quality have never been as successfully
combined. Professionals who want only the best will also
appreciate:

Their versatility. Wide range of attractive characters
sets in 16 national versions, as well as math symbols, bar
codes and teletex. Dual ports, parallel (CENTRONICS™/
EPSON™ compatible) and serial (RS-232C/RS-422)
interfaces. DIABLO™ 630 emulation optional.

Their resolution. Finest print quality available on matrix
printers. So good you can even print signatures. Bit
mapping graphics in single and double density modes,
6 dots densities in each mode. A circle on the screen
means a circle on the paper too!

Their quality. Swiss high quality construction. Quality
that lasts - thanks to their exclusive «moving-ruby» head.

Their multicolored printing. Text and graphics printing
in 8 colors on both models 615 and PC-Printer 2.

45 HERMES'

The impressive printers

Made by HERMES PRECISA INTERNATIONAL, CH-1401 Yverdon, Switzerland

HERMES printers are distributed in Austria, Canada, Cyprus, Finland, France,
Greece, Jordan, Kuwait, Lebanon, Saudi Arabia, South Africa, Spain, Sweden,
Switzerland, United Kingdom, USA, West Germany.
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In the Grand Prix of office automation, HERMES multi-mode
printers always come in first. Both 400/480 cps data and
100/120 cps single pass near letter quality are possible with
the same print-head.

To receive a sample of the finest quality matrix print-out
and additional information on the HERMES printers,
please return the coupon below.

Please send me more documentation about your HERMES
printers.

Name Title )
Street City B
State Zip Phone ( )

I
I
I Company
I
I

Send to: HERMES PRODUCTS, Inc. — Printer Division
| 1900 Lower Road, LINDEN, NJ 07036, (201) 574 0300
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production “rather dramatically
over the next few months.” Lear
Siegler has not been shipping into
the DEC-compatible market since
discontinuing the ADM 36, a VT100
emulator. “We plan to get a higher
market share with the ADM 220
than we did with the ADM 36,” she
says. “Backlog on the [ADM 220]
product is already very strong” she
claims, although she would not dis-
close figures. Features of the ADM
which the company feels will give it
a competitive edge include a full
tilt-and-swivel monitor, an adjust-
able keyboard angle, a hooded
bezel, non-volatile programmable
function keys, and versions with
both 12-inch and 14-inch screens.

Will DEC hold on?

Raftery says DEC’s market share
will not change dramatically. “DEC
has some users, OEMs and distribu-
tors that are extremely loyal, but
there’s a big part of the market
that’s not that loyal, so there’s room
for all of us,” she says.

Liberty president George Chao
disagrees, saying that DEC will not
maintain its market share. “New
entries will eat into DEC and into
CIE terminals. Can DEC come
close to holding its [60 percent] mar-
ket position? And who is going to
fall out of the 40 percent? [Those]
are the bottom-line questions.”

Steve Mikulski, planning manag-
er for terminals in the DEC market-
ing group in Marlboro, Mass., says
that since deliveries of the VT220
began in November, “We have
maintained our market share in
both the VT100 and the VT200
[families].” Mikulski expects that
DEC will follow the example set
with the VT100 family and intro-
duce a new VT200 family product
about every 18 months.

Frank Orlando, DEC’s marketing
manager for all terminals products,
says that the $100 price increase on
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the VT200 was the result of a rou-
tine review of all prices. DEC was
able to raise the price in July be-
cause, at that time, it was the only
supplier during a period of very
strong demand.

Differentiating compatibles

TeleVideo’s vice president of na-
tional sales, Steve Tatum, says the
VT220’s keyboard may confuse ex-
perienced VT100 users. Instead of
keeping the VT100 keyboard design
for the VT220, DEC copied the one
it has on its Rainbow microcomput-
er. The $995 TeleVideo 922 (MMS,
August, Page 33) uses a keyboard
that more clearly simulates the
VT100. Dataquest’s Sanekoff says
TeleVideo made a good move in
using a modified VT100 keyboard on
its TeleVideo 922. However, should
the VT220 keyboard become a stan-
dard, TeleVideo will change its de-
sign.

Liberty Electronics, in choosing

to price its Freedom 220 aggres-
sively, did not include either foreign
character sets or downloadable
character sets. Also, the Freedom
220 displays only 80 columns at a
time, with horizontal scrolling
needed to show its full 132 columns.
Liberty has also shown the Free-
dom 222 at the recent National
Computer Conference in Las Vegas.
The 222 adds the modem and teleph-
ony features of the Freedom 212
(MMS, July, Page 34).

Dataquest’s Sanekoff says Liber-
ty’s Freedom 220 is “a very attrac-
tively-priced product at $795,
which, considering [OEM] dis-
counts, could probably be bought at
about $550.” Sanekoff says the
Freedom 220’s lack of foreign char-
acter sets, downloadable character
sets and full 132 column display will
be “a restriction.” But, he says,
“Liberty is an aggressive company
moving into the marketplace, and
their presence will be felt.” B

storing 1M byte.

VERTEX 5'4-INCH WINCHESTER STORES 85M BYTES

Vertex Peripherals Inc., San Jose, Calif., has boosted its 5%4-inch Winches-
ter capacity to 85M bytes, unformatted. The model V-185 is an extension of
the company’s V-100 family and has a voice coil actuator, a closed-loop servo
system, and is priced at $1,695 in OEM quantities. Evaluation models are
scheduled for the end of the third quarter, with production quantities sched-
uled for the end of the fourth. SyQuest Technology Inc., Fremont Calif., is also
boosting capacity—and shrinking size as well—with a 12.75M byte (unformat-
ted), 3.9-inch micro Winchester. The Model SQ-312RD is a half-height drive
with a removable cartridge that’s less than 'z inch high.

PHILIPS PERIPHERALS READIES 1.6M-BYTE FLOPPY

Philips Peripherals Inc., San Francisco, Calif., the U.S. marketing arm of
Philips Kommunikations Industrie AG, Siegen, West Germany, has unveiled a
1.6M-byte, half-height flexible disk drive. The model X3138, being sampled
now by selected OEMSs, carries a $295 price tag. Volume shipments are
expected in December. The new drive uses large scale integration to reduce
interface board size and heat dissipation. Philips is expected to broaden the
line further by the year-end with a one-third-height 3'.-inch flexible drive
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Our giant commitment to OEMs

BOARDS TO
SYSTEMS.

YOU NAME IT.

CIE Systems is committed to
being your source for the very latest
in micros and all that goes with them.

The micros are the CIES 680™
Business Computers with the
advanced 32/16-bit 68000 micro-
processor and Intel’s Multibus™
architecture. So from boards to
systems, you can
easily configure your
product line for vir-
tually any business.

There are four 680
models. The 680/30 \#
(shown above), 680/20

The 680/30 and 680/35 will
accommodate up to eight inter-
active users. The 680/20 expands
to four users. And the 680/40
expands to as many as 16 users.

Disk capacities range from 10 to
300 Mbytes, memory from 256K to
one Mbyte.

Operating systems include
REGULUS™ and CNIX™ (both
UNIX™ compatible), as well as
RM/COS™

Language processors include
BASIC, FORTRAN, COBOL and
PASCAL.

Applications offered are general
accounting, financial worksheet
and word processing, as well as a
wide range of vertical
applications.

And you can include
PRO-IV ™ the applica-
tions processor that
allows you to develop
applications in one-tenth

(on the right), 680/35
and the 680/40.
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the time or modify appli-
cations in one-hundredth

CIRCLE NO. 24 ON INQUIRY CARD

the time it normally takes.

Boards up to complete CIES 680
systems. Our name or your name
on them. That’s an ongoing com-
mitment to OEMs from CIE
Systems, the company backed by
the third largest trading company in
the world with well over $60 billion
in sales.

Just call or write CIE Systems,
Inc., 2515 McCabe Way, Irvine,

CA 92713-6579. Call toll free
1-800-854-5959. In California,
call 1-800-432-3687.

A CITOH ELECTRONICS COMPANY

TM CIES 680 is a Trademark of CIE Systems, Inc.
Multibus is a Trademark of Intel Corporation.
REGULUS is a Trademark of Alcyon Corporation.
CNIX is a Trademark of CIE Systems, Inc.
UNIX is a Trademark of Bell Laboratories.
RM/COS is a Trademark of Ryan-McFarland Corporation.
PRO-1V is a Trademark of Data Technical Analysts, Inc.

© CIE SYSTEMS, INC. 1984
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WHEN IT COMES
TO WINCHESTERS

WE RUN CIRCLES
THE COMPETITION.

Tandon's
s ade so many
improvements
in Winchesters
that the rest of
the drive industry is dizzy just trying to keep up.

We build a wide range of drives. Open-loop
and high performance closed-loop models. In
both full and half-height versions ranging from
12.8 to 36.2MB unformatted capacities.

All are available in high quantities now,
because Tandon’s been ramping up capacities at a
pace like never before. And we've kept up the pace
of improving Winchester performance as well, so
the most advanced technology is ready when
you need it.

As far as our current line is concerned, the
low-cost TM500 line has become the most reliable
full-height 12.8 and 19.1MB drives you can get. The

AROUND

new TM252 half-height 12.8VIB surpassesthe indus-
try’s most critical specifications. And our TM703
has been increased to 36.2MB to make it the ideal
high capacity drive for desktop business systems.

Another part of our success revolves around
our highly automated plated media plant in
Northern California. Its buttoned-down efficiency
and technological sophistication guarantee higher
quality and higher volume production than ever.

What's more, our proprietary plated media is
used in all our Winchesters, no matter what the
capacity. It's more durable, more reliable. And it
has six times more storage capacity than oxide
media. At less than half the cost.

In fact, it's so good, other drive manufac-
turers are buying their plated media from us.

So all around, Tandon Winchesters have
more capacity in less space at less cost.

And that's a pretty good circle to run around in.

landon

THE DRIVING FORCE BEHIND THE SMALL COMPUTER INDUSTRY.

Tandon Corporation, 20320 Prairie, Chatsworth, CA 91311. (818) 993-6644, TWX: 910-494-1721, Telex: 194794. Regional Sales Offices: Boston (603) 888-8612 «
New York (201) 851-2322 « Atlanta (404) 934-0620 » Chicago (312) 530-7401 e Dallas (214) 423-6260 e Irvine (714) 669-9622 » Santa Clara (408) 727-4545 » Kelsterback/
Frankfurt, West Germany 6107-2091, Telex: 411547 « Reading/London, England (0734) 664-676, Telex: 848411. Distributors: Hall-Mark, Kierulff, Schweber.
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with your software
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NEWS

Data General takes IBM PC-compatibility
into the portables market

Lori Valigra, Senior Editor

The idea of a personal computer,
complete in its contents and carried
as one would transport a book, was
planted at Xerox Corp.’s Palo Alto
Research Center, but has germi-
nated at companies such as Data
General Corp. (DG), Westboro,
Mass. The 9.1-pound Data General/
One, code-named Book One, takes
the company into new territory—
IBM Corp. Personal Computer com-
patibility—while keeping some ties
to its CEO office-automation equip-
ment.

Priced at less than $3,000, the
Data General/One contains all com-
plementary - metal - oxide - semicon-
ductor (CMOS) parts to keep a lid on
power consumption and heat build-
up. The system includes an 80C88
CMOS processor; 128K bytes of
CMOS RAM memory that can be
expanded to 512K bytes; a 79-key
DIN-standard keyboard; and a full
80-column-by-25-line liquid crystal
display (LCD) with 256-dot-by-640-
dot resolution. Also included are a
3%-inch, T37K-byte floppy disk
drive; two serial ports; an AC power
pack; and MS-DOS or CP/M-86
operating systems. Optional parts
include a forthcoming expansion
chassis for IBM PC and compatible
plug-in boards; a 5%-inch floppy
drive; a second 3%-inch floppy
drive; an internal 300-baud auto-dial
modem; a portable thermal printer;
a rechargeable battery pack; and
carrying cases. The system mea-
sures 13.7 by 11.7 by 2.8 inches.

Ties to DG’s CEO office-automa-
tion equipment can be made with
CEO Connection software, resident
in both the CEO MV/family super-
minicomputer host and in specific
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The keyboard on the Data General/One (inset) is not identical to the IBM PC'’s, because the
function keys are parallel to the screen rather than clustered on the left side of the keyboard.
Also, the numeric keypad, which is on the right side of the IBM PC’s keyboard, is incorporated
in the character keys on the Data General model.

application packages running on the
Data General/One. The software
lets users transfer files in converted
documents between the application
programs in the portable computer
and the CEO system. This means a
document can be mailed to the host
CEO in-box, an MS-DOS file can be
sent to the AOS operating system in
the MV host, a file can be retrieved
from the MV/host, MS-DOS files
can be executed, and the Data Gen-
eral/One can act as an attached ter-
minal to the MV/minicomputer. At

last month’s announcement, DG
planned to offer CEO Connection
software for Wordstar, PF'S Write,
Symphony and Multiplan applica-
tion programs.

Integrated floppy drives

The Data General/One is one of
the first lap-sized computers to inte-
grate floppy disk drives. “This is a
big step forward in portable func-
tionality,” says Egil Juliussen,
chairman of market-research com-
pany Future Computing Inc., Dal-
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las, Texas. He explains that the
computer is compatible with IBM’s,
and except for the different floppy-
disk size it would be operationally
compatible. “The product takes PC
functions and puts the whole thing
—a full display, keyboard, and flop-
py drives—into one unit. This is a
first, he says, adding that it is also
the key to the product’s success.

Juliussen says it would have been

better had DG integrated 5%-inch
drives, but technology would not
allow that to happen because the
5%s are too big. “They made the
intelligent choice,” he says.

Even though Hewlett-Packard
Co. (HP) and Apple Computer Inc.
have endorsed the 3%-inch floppy-
drive format by incorporating such
drives in major computer products,
off-the-shelf software on 3%-inch
diskettes still is not as readily avail-
able as on 5%-inch diskettes. One
move that could have changed that
scenario would have been for IBM
to use the small drives. “I was hop-
ing the new IBM products [the Intel
Corp. 80286-based Personal Com-
puter AT] would have had 3%-inch
drives. This would help [other prod-
ucts using them],” says Patricia
Seybold, a consultant with Seybold
Publications, Boston.

To try to attract software house
support for its product, DG in June
talked with software companies and
sent 50 pre-production units to
them. Software houses can pur-
chase the machines at a 40-percent
discount should they buy them for
program development. “We recog-
nized early on that we couldn’t sell a
product in this market without an
incredible amount of software,”
says Agnes Imregh, manager for
software marketing and acquisition
for DG’s Desktop division.

DG also has done much of the
legwork to educate its buyers about
3%-inch drives and their availabili-
ty. “To address the 3%-inch issue,

52
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Hewlett-Packard’s
model 110 portable
computer contains
applications software
in ROM, and has

a 16-line by 80-
column display, but
no integral floppy
disk storage.

| Advanced Computer
Techniques’ Apricot
Portable uses a 25-line
by 80-column liquid
[ | crystal display, and

. | can house one internal
3'%-inch floppy disk
drive. A 10M-byte Win-
chester drive is optional.

we checked what the availability of
media would be, and we were as-
sured of a high degree of available
media [upon the product’s introduc-
tion in September],” she says. Max-
ell Corp., Sony Corp., BASF Corp.,
and Brown Disc Manufacturing Inc.
all supply the small media. In turn,
DG gave a list of the diskette suppli-
ers to the software houses. Imregh
expected 20 to 30 packages to be
available at announcement time.
DG users will be able to get the

packages in four ways. DG will both
distribute and support the soft-
ware; the company will distribute it
and the software house will support
it; DG will acknowledge a program
will run on its system; or the third-
party developer will claim the pack-
age works.

System boasts full display

Another feature DG touts is the
full screen. The LCD and other
components in the system are pur-
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You don’t need a computer
to talk to another computer.

DISPLAY (VP3012D). High

performance, 12" diagonal,
non-glare, green phosphor
screen.

RESIDENT MENUS. User-friendly
terminal set-up and
phone directory maintenance.

DIRECT CONNECT MODEM.
Built-in, 300 baud,
originate/answer/auto answer.

AUTO DIAL. Tone or pulse dialing
of up to 26 stored phone numbers,
voice or data base calls.

AUTO-LOG-ON. Enters information
automatically after auto dialing.

APT VP4801

VIDEO OUTPUT. Selectable 80
or 40 characters x 24 lines
on standard monitor.

TV OUTPUT. Displays
40 characters x 24 lines
on Ch. 3/Ch. 4 of standard TV set.

MEMORY BACKUP. Minimum
48-hour storage of directory, log-
on and other parameters without
plug-in power. No batteries
required.

FUNCTION KEYS. User
programmable or
downloadable

from host computer.

The new RCA APT (All Purpose Terminal)
expands your data communications capabilities
for a lot less money.

For business, professional and personal data
communications, you’ll find more user-friendly fea-
tures and greater communications capabilities in
the RCA APT than in other terminals selling for up
to three times the price.

The new APT terminals are ideally suited to
multi-data base time sharing and dedicated, direct
computer-connected applications. They feature
menu-controlled operation and a programmable
“personality” to match specific communications
requirements for your data bases.

A single keypress can dial a stored number,
send the log-on sequence on the host computer,
and return terminal control to the user. Password
protection prevents unauthorized access to desig-
nated numbers. APT can also be used as an auto-
dialer for voice communications.

OTHER FEATURES

RS232C port for direct computer connections at data rates
to 9600 baud, or for connecting high speed modems and
other accessories. Parallel printer port for hard copy.
Numeric keypad, can dial phone numbers not in terminal
directory. Built-in speaker with adjustable volume control for
audio monitoring of phone line. Smooth scroll display. Auto-
matic screen blanking to reduce possibility of burn. Brief-
case size: 17" x 7" x 2". Weight: under 4 Ibs.
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Quite simply, matching features with price,
there is no other professional quality terminal avail-
able today that can do as much at such low cost.

APT terminals list for $498, in your choice of full
stroke or membrane keyboard versions. Either style
is also available with a display monitor for $697 list.
The data display monitor alone, VP3012D, $199 list.

For more information—or to order—call 800-
722-0094. In Penna., call 717-295-6922. Or write for
fully descriptive brochure to RCA Data Communica-
tions Products, New Holland Avenue, Lancaster, PA
17604. OEM and dealer pricing available. The new
RCA APT. Expansive. Not expensive.

APT VP3801.

Flexible membrane
keyboard version
designed for travel

and hostile
¥ environments.
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chased in Japan, where the comput-
er was developed and will be pro-
duced by the Nippon Data General
subsidiary.

The display technology and the
CMOS parts are what keeps the
price up, says Seybold, who adds,
“The lower the price, the better.”
She says DG has one of the better
LCDs she’s seen.

Seybold’s one disappointment
with the Data General/One is the
dearth of programs available in
ROM. “Most competitors have a fair
amount of programs in ROM—for
example, word processing, commu-
nications, and notepads.” She says
ROM programs are one feature she
likes about HP’s model 110 lap-sized
system, which runs MS-DOS but
has a smaller display and no integral
floppy drives (MMS, May, Page 33).
Future’s Juliussen is not as disap-
pointed. ‘“Applications in ROM
mean a tradeoff in pricing. HP’s
machine is priced at $2,995 with a
16-line-by-80-column display. An
external microfloppy drive is priced
at about $700.

Spec summary

® Processor: 80C88 CMOS

® Operating system: MS-DOS or
CP/M-86

® Internal memory: 128K bytes
CMOS RAM, expandable to 512K
bytes

e External memory: one 3'4-inch
floppy drive

® Display: 25-line by 80-column,
256-by-640-dot LCD

e Communications: two serial
ports

® Power requirements: standard
AC power pack

e Keyboard: 79-key DIN standard

® Physical dimensions: 13.7 by
11.7 by 2.8 inches, 9.1 pounds

® Options: socket for 8087 math
coprocessor; second microfloppy
drive integral to unit; external 5%-inch
floppy drive; expansion chassis; hard-
or soft-sided carrying cases; re-
chargeable battery; pack and charg-
er; portable thermal printer; internal
300-baud auto-dial modem

NEWS

BML Computer Design Pte. Ltd.,
Singapore, a research, engineering,
development and prototype computer
company, has designed a lap-sized
IBM Corp. PC-compatible computer.-

The product is based on an 80C86
CMOS processor, runs MS-DOS, has
a built-in 3'2-inch floppy disk drive and
a software-programmable 12-line or
16-line LCD. The keyboard has 72
keys. The product measures 16.5 by
12.5 by 2.4 inches, and weighs less

Singapore company announces
IBM PC-compatible lap-sized computer

than 10 pounds. A basic model in-
cludes 128K bytes of RAM, which can
be expanded to 512K bytes, and one
microfloppy drive. A battery pack also
is available.

Options planned by the company
include a 5%-inch half-height floppy
drive, a 5%-inch 10M-byte or 20M-
byte Winchester drive, and a 300-/
1200-baud internal modem. BML ex-
pects to have pilot production of the
product underway soon.

Another major competitor of DG
is Applied Computer Techniques
(ACT), Birmingham, England,
which recently introduced its Apri-
cot Portable in the United States.
The unit lists for $2,695 with 256K
bytes of RAM; an infrared keyboard
and mouse/trackball cursor control-
ler; a 25-line-by-80-column LCD;
and a 3%-inch floppy drive. The
Portable is based on the Intel 8086
processor, runs MS-DOS, and
weighs 13 pounas.

Juliussen estimates the market
for products in the Data General/
One’s class will be 100,000 units sold
this year, representing $330 million
in revenues. Both numbers will
more than double next year he pre-
dicts, which is the first full year of
shipments for DG, HP and ACT
products.

Selling the second machine

DG is positioning its portable as a
second computer for IBM PC own-
ers, who can use it when they're
traveling. “The office can be on the
move, in a sense,” says Arun Tan-

eja, new products manager. He an-
ticipates the average use time of the
machine to be about one or two
hours daily.

Seybold says the machine should
be sold as a person’s only system,
rather than as a second system,
because the expansion chassis al-
lows a user to plug in a full display.
Juliussen says a large portion of
DG’s sales will be to users buying a
second computer, but says the prod-
uct ideally will be sold to both first-
and second-system buyers. He adds
that one advantage DG has in sell-
ing its computer into the already
packed retail distribution channels
is that the product has unique fea-
tures such as combining PC-compat-
ibility and an integral floppy drive.

The product will be sold by DG’s
direct sales force and through the
company’s independent dealer chan-
nels. The company hopes to have
200 dealers by the end of this year.
The price for a 128K-byte system
with MS-DOS and one floppy drive
is $2,895. The Data General/One
should be available now. U

COMPUTER MEMORIES ADDS HALF-HEIGHf DRIVE

Keeping pace with the competitors, Computer Memories Inc., Chatsworth,
Calif., has introduced a 25.5M-byte (unformatted) 5%-inch half-height Win-
chester aimed at the portable market. The model CM3426 offers an 85-msec
average access time, closed-loop servo and 690 tracks per inch. Deliveries
are planned for late in the third quarter.
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TOBUILD
APPLICATIONS!

PROGRESS™ is the high-performance database system
and fourth-generation application development lan-
guage for multi-user microcomputers.

PROGRESS gives you all the flexibility and control

of structured programming languages, but uses plain
English syntax for simplicity and ease of customization.
You and your staff will learn to use PROGRESS quickly
and benefitimmediately from its state-of-the-art features.

Why build business applications in C, BASIC, or COBOL
when PROGRESS will increase your productivity 10 to 40
times? PROGRESS makes this possible by integrating
these powerful features:

*® English-like application language

* Flexible relational DBMS

® Integrated data dictionary

e Automatic screen and report formatter

® Full-screen syntax-checking editor with on-line help

Once your application is built, PROGRESS offers:

® High performance

* Comprehensive multi-user capabilities

® Automatic database recovery

® Easy modification and customization

® Ad hoc query and report-writing capability

* Portability to a wide range of machines
PROGRESS is available today on major UNIX™-based
Super-microcomputers.
Power. Performance. Ease of Use . . . Now, that'’s

PROGRESS! You can't afford to build applications
without it.

DATA
L. LANGUAGE
CORPORATION
5 Andover Road, Billerica, Ma. 01821
617-663-5000

WHY BUY A DATABASE SYSTEM?

A NEW APPLICATION ENVIRONMENT

AU SRR

Want to make PROGRESS in a hurry?
Call Area Code 617-663-5000 today.

Or just fill out and return the coupon below.

DATA LANGUAGE CORPORATION
5 Andover Road, Billerica, MA 01821
(617) 663-5000

[ Yes! Please send me a demonstration disk and
documentation for PROGRESS. | enclose $295.
[ Please send more information about PROGRESS.

[ I am interested in PROGRESS seminars.

Name Title
Company

Address

City State Zip
Telephone ( )

L]
-

PROGRESS is a trademark of Data Language Corporation, developers of
advanced software technology for business and industry.

UNIX is a trademark of AT&T Bell Laboratories

CIRCLE NO. 28 ON INQUIRY CARD

MINI-MICRO SYSTEMS/October 1984

55



So

how many
years

would you
like to take

off?




Before you waste any more time, you
may want to read about this.

VRTX.That being the real-time
operating system packaged in silicon.
From Hunter & Ready.

It’s a versatile kernel, efficient I/O
system and flexible file manager.

Or to put it another way; it’s every-
thing youd want in a multi-tasking
operating system.

But not in the usual all-or-nothing
sense of the word.

Fact is,you can use as much —
or as little— as you like. And
yes, then take as many
years off as you like.

A good place to start is
the VRTX kernel. Because with it,
you can subtract two years
from a lengthy design
cycle.

Think of it as task
management, real-
time clock support, '
dynamic memory allocation,
basic I/O, interrupt handling
and fast pinpoint timing
—all rolled into a neat
4K of

quite two years? ¥
Youre right. That @
doesn't just come from design time.
But from what makes VRTX as reliable
as a quartz watch.

100,000 manhours of debugging and
testing. The stuff nights and weekends
can be made of.

Still you'll be happy to know, for all
VRTX takes off, there’s not much to
give up.

Unlike other operating systems,
it doesn’t lock you into one processor

2Years

4 Years

for life. Or tie you to one type of /O
and file management forever. VRTX is
compatible with all major processor
families and all standard types of file
management and 1/O.

And with that choice, we're back
to the count.

Meaning if you don’'t want to spend
time on /O, take off another two years.
Since our IOX component works with
VRTX to take care of all block, disk
and character 1/O.

And right along with that goes
our FMX file manager. And another
two years off. Besides which,

FMX includes all the things youd
want in a hierarchical file system.
Concurrent file access. Random and
sequential access. And compatibility
with standard file systems,
including none other
than PC-DOS.

We could go on. But

P it's now time for our
final summation.
A total of six years if you
want it all off (VRTX, IOX
and FMX).Two or four years
ifyoud like a
real-time
head start.
Or if
youd like
to know
more before
you decide,
write Hunter & Ready, 445 Sherman
Avenue, Palo Alto, CA 94306. Or call
(415) 326-2950.

There should always be more than

one way to buy time.

HUNTER
s READY

We've taken the hard part out of operating systems.
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Early to Market

... Through Building Block Technology

Memory System Modules

Our Series 90 Family features five of the most
comprehensive memory products available — up
to 128 megabytes in a single chassis — each
extensively tested for reliability and engineered
to fit your unique application requirements,
exactly. That means that you don’t have to give
up a single design objective to get all the
advantages of ar off-the-shelf system. Like low
cost. And faster time to market.

Guarantee Against Obsolescence

In today’s market of compressed product life
cycles, it is imperative that your product remain
the leader for as long as possible. That's a
problem which Zitel turns into opportunity.
Because the Series 90 Family accepts new
memory component technologies as they
become available.

Please send me more information on the following Zitel Products:

Broad-Based Applications

For unfriendly operating conditions, we offer
ideal add-on for mobile and impact-susceptible
environments normally associated with defense
and geophysical applications. And there’s main
memory add-on, intelligent memory, disk
replacement and disk cache.

In fact, Zitel products are an integral part of
systems throughout the computer, medical,
simulation, communications, industrial
automation and environmental control
industries, to name but a few.

Low cost, proven reliability and the flexibility of
our building block modules. When it comes to
implementing your next memory system for
early market entry, think Zitel.

We’d like to bring you there . . . on time.

0O Multibus® Memory
O Series 90 Family of Bulk Memory
O VME/Versabus™ Interface [0 Special Interface

O Custom Microcomputer Cards
O Custom Memory Cards

MMS 10/84

Zitel Corporation
Attn: Applications Manager
399 W. Trimble Road

San Jose, California 95131

408/946-9600
Zitel International

|

|

|

I O Other &l Y,

' My application is

I Name Title

I Company Phone ( )
Division —

I Address R

I City, State LEal e Zip _

53 Blvd. de Waterloo, bte 2
1000 Brussels, Belgium

| S ———

32-2-513-3565

Multibus is a registered trademark of Intel Corp. Versabus is a trademark of Motorola Inc.

CIRCLE NO. 30 ON INQUIRY CARD



Mini-Micro World

NEWS

Diconix, Ferix challenge non-impact printer
technologies with innovative designs

David Bright, Assistant Editor

At least two of the many new
non-impact printers promoted as al-
ternatives to laser and traditional
impact printers incorporate innova-
tive technologies said to improve
performance and reliability.

The first is a continuous-stream
ink-jet printer introduced late last
month by Diconix Inc., a Dayton,
Ohio, subsidiary of Eastman Kodak
Co. It uses binary deflection and
multiple array technology to pro-
duce 300-dot-by-300-dot-per-inch
(dpi) character resolution at speeds
reaching 18 pages per minute
(ppm). The new printer, which at
press time was unnamed, is tar-
geted at OEMs and value added
resellers, with a quantity price be-
tween $5,000 and $7,500. The end-
user price is about $12,000, depend-
ing upon configuration.

In another challenge to tradition,
Ferix Corp., Fremont, Calif. is
using thin-film magnetic recording
heads on its desktop model 800 mag-
netic page printer to achieve
10-ppm output at an OEM price of
about $2,500.

Diconix, formerly known as Mead
Digital Systems, was a pioneer in
using binary deflection in multiple-
array technology. The company
produced its first large scale com-
mercial printer in 1973. Dijit and
Admark machines, well known in
the commercial printing industry,
can print as fast as 100,000 lines per
minute.

With binary deflection, droplets
of ink emerging from nozzles are
either electrically charged or left
uncharged. The charged droplets
are deflected to a gutter system for
recirculation and re-use, while the
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The 128 Ferix heads
reside on a half-inch
wide strip that moves
across the drum,
providing 240-dot-
by- 240-dot resolution.

neutral droplets travel directly to
the paper.

Multiple-deflection, continuous-
stream ink-jet printers normally
have one jet, and the droplets’ tra-
jectories and consequent placement
on the page is determined by vary-
ing the charge levels. Diconix print-
er products director Loyd Tarver
says binary deflection is more accu-
rate for continuous-stream ink-jet
printers because it creates a consis-
tent aerodynamic force on each
droplet. With multiple deflection, a
range of aerodynamic effects and
charge levels must be considered,
thereby increasing the chances of
errors such as collisions among
droplets. The simplicity of the bina-
ry deflection method thus promotes

superior print quality.

Diconix has 64 jets

Also contributing to high print
quality is the fact that the Diconix
printhead contains 64 jets, each of
which can be individually ad-
dressed. Since continuous-stream
ink-jet printers are sometimes
plagued by ink clogging, having 64
jets would seem to increase the like-
lihood of clogging. But Tarver says
four built-in clogging safeguards
prevent that. In addition to four
filtering stages (one in the ink bot-
tle, one in the printhead and two
lifetime filters in the system), there
are acoustic crystals used to excite
the jets and dislodge any attached
particles, the materials used are
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streamlined to prevent the trapping
of particles, and the head is kept
wet. At printer shutdown, the head
is sealed with ink and at startup the
jets are cleared during a wash cycle.

The printer has two modes, quali-
ty- and draft-output, both of which
can combine text and graphics. Di-
conix says the quality mode, with a
resolution of 300 by 300 dpi, pro-
vides near typographic quality. In
draft mode, the head places an
array of 200 by 300 dpi.

Duplex printing offered

The Diconix machine can print on
both sides of a sheet of paper. The
unit prints on plain cut-sheet bond
paper, or transparencies in letter
size, legal size or A4 (European
standard) stock. Five hundred
sheets can be loaded at one time.

Two MC68000 processors are
used: one for image and data man-
agement and one for font control.
Also included are 128K bytes of
buffered RAM, a Centronics inter-
face, and Xerox laser printer 2700
emulation and self-testing. Diconix
will assist OEMs and value added
resellers in developing other inter-
faces.

Ferix drum overlays images

Ferix’s model 800 magnetic, desk-
top page printer also addresses each
individual dot. Its 128 heads reside
on a half-inch wide strip that moves
across the drum, recording three
lines of images with each revolution
of the drum. The Ferix machine has
no buffer, but the magnetic drum
acts somewhat as a memory by stor-
ing latent images of both graphics
and text, allowing them to be
merged and overlayed until the
print command is given and the
toner is applied.

The model 800 prints at 10 ppm,
but because of the drum’s ability to
retain images, the printer can dupli-
cate 14 copies of the same page per

60
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Ferix sources say the company's
innovative thin-film magnetic record-
ing head design is more reliable and
less expensive than conventional
head design.

With conventional units, a coil is
wound around a magnetic ring. When
electrical current passes through the
coil, the resulting magnetic charge
disperses from the poles and travels
along the underlying substrate before
going onto the recording surface.

The Ferix head, however, is donut-

substrate (4).

A look at the Ferix head

Shown is the “‘inside-out” architecture of the Ferix thin-film head. A top pole structure
(1) covers a magnetic material (2), which surrounds the internal coils (3) on top of the

shaped. Its coil is surrounded by the
magnetic material, which sits on the
substrate. The magnetic change proj-
ects perpendicularly through the sub-
strate’s plane and onto the recording
drum. Since most of the charge re-
mains near the center of the donut,
interference among heads is less-
ened. This containment provides
sharper images, according to the
head'’s inventor, executive vice presi-
dent Gilbert Springer. Springer
founded Ferix three years ago.

minute without having to access
further data. This frees the host
computer to perform other work.
(Laser printers do not have such an
ability to retain images.) The foam-
filled Ferix drum is operator-re-
placeable.

Also selling to OEMs, Ferix is
positioning its magnetic printer,
which is its first product, against
the more expensive laser printers,
such as Hewlett-Packard Co.’s re-
cently-introduced $3,495 LaserJet,
and against high-end daisy wheel
printers. The LaserJet has a maxi-
mum resolution of 300 by 300 dpi,
compared to the Ferix’s 240 by 240
dpi. But Ferix president J. Peter
Wilson says the Ferix machine, with

a monthly duty cycle of 10,000
prints, dual 250-sheet input cas-
sette, and a cost of one cent to
produce a page, is more suitable for
busy offices than the LaserJet. By
contrast, Hewlett-Packard rates the
LaserJet’s monthly duty cycle at 500
to 3,000 prints. The LaserJet has a
single, 100-sheet input cassette, and
the cost comes to 3.5 cents per page.

Diconix, on the other hand, ex-
pects its ink-jet printer to be much
more heavily used—its projected
monthly duty cycle is 30,000 to
50,000 prints, with an input capaci-
ty of 500 sheets. The projected cost
per page is 1.5 cents.

Analyst Dean Scott, associate di-
rector of Dataquest Inc.’s electronic
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NO OTE

iR CUTS

LET

FEEDER GUARANTEES
RELIABILITY LIKE

WE DO

ELECTRONICS
MAKES THE
DIFFERENCE

When evaluating a cut-sheet feeder to
increase the productivity of your word
processing system, compare the Ziyad“
Z-300 Intelligent Paper Processor™ to all
other cut-sheet feeders. The difference is
obvious.

The Z-300 is the only cut-sheet, dual tray
and envelope feeder that electronically
captures both name and address from a
typed letterhead and automatically delivers
a typed envelope collated with your lefter.

This single feature alone makes all other
sheet feeders obsolete.

Electronics Makes The Difference
Microprocessors, sensors, and three drive
motors constantly monitor and drive paper
and envelope flow through the Ziyad Z-300.
Iftrays are empty or if a misfeed should
occur, the Z-300 immediately stops—
eliminating platen printing. It memorizes
typing position and automatically alerts the
operator with an audible and visual signal.

Electronics Means Reliability

Proven performance has made us the leaderin
the industry. Ask any of the 22 world’s leading
manufacturers of word processing equipment

CIRCLE NO. 31 ON INQUIRY CARD

who have chosen to sell the Z-300
under their own name. It’s reliable...with an
MTBF of 6000 hours. That's why more than
100,000 Ziyad products will be sold this year.

Don't compromise your electronic word
processing system with any other sheet
feeder. Add the electronic cut-sheet feeder
that outperforms all others—the Ziyad Z-300
Intelligent Paper Processor™

Call Sue Turner, 201/627-7600 today.

Ziyad, Inc., 100 Ford Road, Denville, NJ 07834 USA
Telephone (201) 627-7600
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printer industry service, says he is
impressed with the capabilities of
both the Diconix and Ferix printers.
In both cases, however, his judg-
ment was based on pre-production
models. It remains to be seen, he
says, if the companies can produce
in volume with the same level of
quality. Diconix plans volume ship-
ments in the first quarter of 1985,
and Ferix plans shipments late this
year.

More laser printers expected
Meanwhile, more laser printers
are in the works. Portland, Oreg.
startup Concept Technologies Inc.
last month planned to join the grow-
ing list of vendors with laser print-
ers based on Canon U.S.A. Inc.’s
LBP-CX print engine. Concept in-
tends to integrate the 8-ppm print-
er, priced at $7,995, with its Con-
cept 100 publishing system. And
Dataproducts Corp., Woodland

Hilis, Calif., should this month in-
troduce its first non-impact printer
—a table-top, 24-ppm model with a
resolution of 300 by 300 dpi. Data-
products will offer the printer,
which it originally purchased from
Toshiba Corp., Tokyo, to OEMs
with optional controllers. The top-
of-the-line controller provides full
bit-mapping on 11-by-17-inch paper.
The end user price is approximately
$15,000. U

GSA expands computer store program

Stephen J. Shaw
Washington Editor

Testifying to the initial success of
the federal computer store concept,
the General Services Administra-
tion (GSA) recently opened its sec-
ond commercially operated retail
outlet in Philadelphia and plans to
have a third in operation at an At-
lanta federal building by November
1.

The GSA’s first store, Office
Technology Plus (OTP), is located at
GSA headquarters in Washington.
Operated by Math Box Inc., Rock-
ville, MD, a computer retail chain,
OTP has exceeded the GSA’s origi-
nal sales projections by more than

62

five times since the store opened in
August 1983. By mid-June, a year
after the contract was awarded,
OTP had recorded $12.7 million in
sales. The GSA had orginally esti-
mated that OTP would reach $2.5
million in sales during its first year
of operation. Math Box has two GSA
stores (one in Washington and one
in Philadelphia) and eight commer-
cial stores.

Through the end of June, the
Washington store sold approximate-
ly 1900 microcomputers, of which
almost 90 percent were either IBM
Corp. PCs and XTs, or Compaq
Computer Corp. IBM-compatible
portable computers. According to
GSA records, microcomputers ac-

counted for 43 percent of total sales.
Peripheral equipment, including
printers and plotters, represented
38 percent of total sales. Sales of
software and supplies, training and
maintenance work comprised the
remainder of business.

The GSA’s contract with Math
Box to run the stores currently re-
stricts purchases to federal employ-
ees within a 50-mile radius of the
facility. Additionally, employees
may purchase equipment and serv-
ices at between 15 percent and 30
percent below retail list price, but
only for use on the job. In such
cases, the employee functions much
as a government purchasing agent.
The government owns the ma-
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Ergonomics even extend to accu-
rate operation of the unit. Here,
human engineering combines with

the patented electromagnetic

technology to deliver £.005" accuracy
with a resolution of 1000 lines/inch.

Performance is verified with automated

testing, detailed in an accuracy certi-

fication printout and brochure shipped with
every unit.

CalComp innovation puts new digitizing

* productivity in your hands. The new
9100 digitizer is available in a range of table

sizes, with 4- and 16-push-button cursors, pens,

At CalComp, we believe a digitizer
should be easy to use. For everyone. In
every application.

As a result, our new 9100 features
a special ergonomic design ideal for
both left- and right-handed opera-
tion. The cursor’s slim body promotes
accurate cross hair placement, even at
severe operating angles. And the signal
cable exits the cursor behind your hand,
away from the work area.

To keep all hands happy, we've con-
cealed the 9100 digitizer's control elec-
tronics in the frame. And table edges are

smooth so they'll never snag clothing. Thenew9100 digitizer. and a wide choice of options. For details
We've also included a handy accessory tray to keep call toll-free 1-800-CALCOMP, ext. 156. Or
digitizing tools in easy reach and a pen/cursor holder write CalComp, 2411 W. La Palma Ave., PO. Box 3250,
that can be mounted anywhere on the 9100’s uniquely Anaheim, CA

constructed frame. L 92803. “@mg% CA LCO M P

=
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Add the above together, and what do you get? The Mostek Matrix 68K™ It combines a
multi-user, 16-bit microcomputer system based on the VMEbus architecture — plus a UNIX
operating system. The result is a powerful and cost-effective tool for system integrators.

The Matrix 68K is also a high performance tool. It's modular. Structured. Flexible.
And easily expandable for future application requirements. What's more, it can lower
your development costs, and get your product to the market faster.

This new system in its base configuration features 640KB of expandable main memory,
a 36MB Winchester disk, IMB of floppy disk storage, serial RS-232 interfaces for five
users, a standard parallel printer interface, and three open slots for expansion.

The heart of the system is the VME-MMCPU board with its 16-bit processor. The
VMEbus-based modular board designs meet today’s 16-bit needs. And permit fast, easy
reconfiguration for 32-bit applications in the future. So, you won’t have to develop
another architecture as more powerful hardware becomes available.

The flexibility of VMEbus architecture is further enhanced by the powerful UniPlus +™
operating system (UNIX System III with Berkley enhancements). It provides you with a
flexible, expandable operating system that’s well suited to program development, text
preparation, and general purpose processing. Its supported languages include “C,” Fortran,
and Pascal.

Another big plus is Mostek’s ongoing development of new cards for the VMEbus: a
one megabyte DRAM, SMD disk controller, and Intelligent I/O boards will soon be
available. With the reconfiguration software package, UNIX can easily be expanded to
use these and many more VMEbus boards.

With the Matrix 68K, you get high performance. Full VMEbus compatibility. Trans-
portable software. Flexibility. And unusual value. Because it’s all you need today. And
tOMOITOW.

Get in on VMEbus + UNIX + all the future applications. Contact Mostek, 1215 W.
Crosby Road, MS2205, Carrollton, Texas 75006, (214) 466-8801. In Europe, (32)
02/762.18.80. In Japan, 03/496-4221. In the Far East (Hong Kong), 5-681157.

UNIX is a trademark of Bell Laboratories. UniPlus + is a trademark of UniSoft Systems. UniPlus + is derived from UNIX System II under license from AT&T. Matrix
68K is a registered trademark of Mostek Corp.

R UNITED
% TECHNOLOGIES
MOSTEK
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chines.

Negotiations are underway be-
tween Math Box and the GSA to
liberalize those requirements.
When complete, the contract modi-
fications are expected to allow fed-
eral employees to buy their own
computer equipment at any Math
Box commercial store other than
OTP at the discounted price normal-
ly reserved for government pur-
chases. Additional modifications
would allow government contractors
to receive the preferred price
through GSA stores and abolish the
50-mile limit in certain GSA re-
gions.

The GSA is considering abolish-
ing the 50-mile limit to more effec-
tively serve GSA regions, such as
Denver, that have a widely dis-
persed federal population. Allowing
contractors to purchase equipment
from the computer stores would en-
able government computer costs to
be lowered in areas that have a
large number of federal installations
essentially run by “middleman” gov-

NEWS

ernment contractors, explains
Barry Petroff, the GSA’s program
manager for the OTP stores.

May rekindle controversy

Liberalizing the purchase re-
quirements may rekindle the con-
troversy that arose when the GSA
first announced it was seeking a
commerecial operator for its planned
computer stores (MMS, June 1984,
p. 32). Computer retailers in the
Washington area opposed the award
of any contract to a single organiza-
tion to run the GSA stores. The fear
was that GSA’s approach would cre-
ate a federal retail monopoly, poten-
tially worth hundreds of millions of
dollars for the eventually successful
bidder.

“I don’t think the proposed con-
tract modifications are going to go
down too well with other computer
retailers,” comments Robert Dor-
nan, a federal computer analyst
with market research company In-
ternational Data Corp., Framing-
ham, Mass.

Responding to criticism of Math
Box’s market advantage, GSA’s Pet-
roff points out that other retailers
can, if they want, allow special dis-
counts to federal employees. “Re-
tailers can give any discount they
want to whomever they want,” he
says.

Big discounts for federal buyers

Still, Petroff admits, some com-
puter manufacturers allow govern-
ment buyers greater discounts than
commercial customers.

“We expect people to be upset,
but that’s business,” says Avner
Parnes, Math Box president, adding
that 40 percent of his chain’s current
sales revenues are coming from the
Washington OTP store. Under the
terms of the contract, Math Box
could potentially open two more
stores in the Washington area, and
one store each in the 10 remaining
GSA regions, excluding New York
City and San Francisco, which will
be bid for separately. The GSA’a
Petroff says that the GSA is analyz-
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SOFTWARE UNITS ORDERED

IBM and Compaq microcomputers and DOS2.1 and Lotus 1-2-3 software packages have been the most popular items at the GSA’s
commercially-operated Office Technology Plus computer store. The store is currently open only to federal employees.
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The only

line printer easier to
maintain than ours.

At Centronics, we combine the most advanced without service. Something no other line printer

technology available with 20 years of expe- can do.
rience to build the world’s most reliable line For heavy duty applications, our E-Series
printers. So that you don’t have to worry about line printers can print three times faster. Up to
maintenance. 2400 Ipm. And they too

Take our Linewriters at : B require less maintenance
400 and 800 Ipm. They e s than any printer in their cate-

deliver print quality better
than any line printer on the

market, at noise levels below
55 dB(A). Yet theyre so reli-

gory. So they're perfect for

your most demanding needs.
Pick up a pencil and

write us. We'll show you that

able that with no preventive if you're looking for line
maintenance whatsoever, printers, you have to look
they run for 18 months at Centronics.

CENTRDONICS

An affiliate of Control Data Corporation
When was the last time you looked at us.
Centronics Data Computer Corp., Dept. A, One Wall Street, Hudson, NH 03051. Tel. (603) 883-0111.
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'NEW FDD RELIABILITY IN Vz HIGH.

Introducing the new Okidata
Floppy Disk Drives with MTBF of 11K
Power on Hours. And 100% Duty
Cycle. Four times the duty cycle of
most other disk drives.

New streamlined engineering puts
Okidata reliability out front. With
drives that have fewer mechanical
parts. So not a single movement
is wasted.

We pushed ahead with lighter
weight and more energy efficiency.
To give youdrives that run on only 7W
of power.

We broke away from the pack with
unique features. A linear stepping
motor/head assembly with only one
moving part. A direct drive micro-
processor-operated spindle motor
for new precision quartz-locked
speed control. An accessible DIP
switch for easy individual configura-
tion. And 48 or 96 TPI models with up
to 1000K Bytes of unformatted capac-
ity. So no application is too tough.

Get going. Get the new Floppy Disk
Drives from Okidata. And get the
endurance to go the distance.

OKIDATA

an OKI AMERICA company

For more information contact Okidata, Mt. Laurel, N] 08054, 609-235-2600
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ing the remaining regions to deter-
mine which could support a comput-
er store. In addition to the three
stores already in operation or an-
nounced, he says that only “two or
three others” look economically via-
ble.

The store’s popularity with Wash-
ington-based federal employees took
the GSA by surprise and caused
some early problems for Math Box.
The store’s stock of IBM PC and XT
microcomputers sold out within a
week of the store’s opening. Math
Box consequently fell behind in de-
liveries, in violation of its contract
with GSA. As compensation, the
retailer was forced to provide an
additional third month of equipment
warranties, free delivery and free
burn-in testing.

Math Box was able to increase its
allocation of the popular IBM mod-
els from the manufacturer and di-

NEWS

verted inventory from its commer-
cial outlets to meet the unexpected
demand. “We were aghast at the
early backlogs,” comments a GSA
official. “But we weren’t exactly
Snow White in this thing either. We
failed to aniticipate the heavy de-
mand.”

Another suprise for the GSA was
the relative sophistication of the
federal customers. Government offi-
cials expected customers to buy off-
the-shelf microcomputers and pe-
ripherals in single-unit quantities.
Instead, reports the GSA, most cus-
tomers specified exact equipment
configurations, including communi-
cations software, operating systems
and memory capabilities. The aver-
age purchase order has been for
four to five systems. “No one is
walking out of the store with a
single stock micro,” comments a
GSA official.

The computer store program is
one part of the GSA’s effort to in-
crease the use of microcomputers
within government. In 1983, re-
ports the agency, the federal gov-
ernment spent approximately $12
billion dollars, twice the 1978
amount, to buy, operate and main-
tain 18,000 large and medium-sized
computers.

Under a five-year GSA plan
begun last year, the government’s
computer expenditures are ex-
pected to reach $28 billion by 1988.
The GSA has raised the purchase
ceilings on computer procurements,
eased some procurement require-
ments, and introduced procurement
schedules specifically for microcom-
puters and related equipment to
speed the introduction of the new,
small, more powerful generation of
computers into the federal environ-
ment. O

Ashton-Tate, Lotus, Informatics

link IBM PCs to mainframes

Marjorie Stanzler-Centonze
Associate Editor

Software heavyweights Ashton-
Tate, Culver City, Calif., and Lotus
Development Corp., Cambridge,
Mass., recently joined forces with
Informatics General Corp., Wood-
land Hills, Calif., to develop sepa-
rate but related products that link
their IBM PC software with IBM or
IBM-compatible mainframe data.
The companies are following a lead
set a year ago by VisiCorp, San
Jose, Calif.,, which has a similar
agreement with Informatics.

The latest products, called
dBASE/Answer and Lotus/Answer,
enable users to access and download
mainframe data to the microcom-
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puter in a format compatible with
the particular software company’s
products; no conversion of data is
necessary.

Users request data by going
through a series of menus to identi-
fy and select the desired fields and
selection requirements. The soft-
ware then sends the request to the
mainframe, where an Answer mod-
ule extracts the specified informa-
tion from the database and delivers
it to the microcomputer.

Ashton-Tate’s dBASE/Answer is
compatible with its dBASE II,
dBASE III, and Friday database
programs and with Framework, the
company’s integrated software of-
fering. Lotus/Answer delivers data
to the microcomputer in a format

compatible with the Lotus 1-2-3 and
Symphony integrated packages. In-
stallations with both Ashton-Tate
and Lotus software need only one
mainframe Answer module to mix
and match the packages.

Merritt M. Lutz, software group
vice president at Informatics,
claims dBASE/Answer and Lotus/
Answer represent the next step to-
ward micro-to-mainframe integra-
tion. “There’s been a big hole in the
capabilities of the Fortune 1000
companies,” Lutz says. “They need
the full breadth of data on the main-
frame to connect to the most popu-
lar personal computer software
packages.”

Despite a potential market for
those types of products, analysts
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say sales have yet to take off.
“What’s interesting about the mar-
ket is that so many people are talk-
ing about how many people want
that micro-to-mainframe link and
how important it is. But sales just
haven’t been [as strong] as everyone
predicted,” comments Maureen
Fleming, senior analyst at Interna-
tional Resource Development (IRD)
Inc., Norwalk, Conn.

IRD pegs the 1984 micro-to-main-
frame communications market at
$450 million. A recent survey of
major corporations by the research
company concludes that the market
may surge to as much as $790 mil-
lion by 1987.

Ashton-Tate and Lotus are confi-
dent their Answer products will
start a mushrooming effect in the
industry. Ashton-Tate will co-mar-
ket and co-publish dBASE/Answer
with Informatics, according to Ash-
ton-Tate president David Cole. Ash-
ton-Tate will sell to its traditional
customer base through its distribu-
tors, 55 key dealers in the U.S. and
its international subsidiaries. Infor-
matics will market the product to
data processing managers at For-
tune-1000 type companies through
its own direct sales force.

Informatics has exclusive rights
to market Lotus/Answer. The two
companies have not disclosed the
financial terms of the agreement.
Informaties will be given access to
Lotus’ Fortune 1000 account-deal-
ers, Lotus president Mitchell Kapor
explains.

While dBASE/Answer and Lotus/
Answer offer a new-found freedom
to many personal computer users,
the three companies share concerns
about mainframe data protection
which is threatened by unautho-
rized access by PCs. Both Cole and
Kapor say the security features of
the Answer products are critical to
data-processing managers. “We feel
it is necessary to empower end
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The dBASE/Answer product allows access to IBM mainframe files from Ashton-Tate
database-management products running on IBM PC or PC/XT microcomputers.

users, but not to the point of sacri-
fice for the data-processing depart-
ment,” Kapor states.

Maintaining data integrity

Users of Answer products are, for
instance, issued an identification
number that allows them to access
the database at the segment, record
and field levels. Microcomputer
users can store data in files set up
specifically for them. They cannot
update the central databases
maintained by the data-processing

department, Informatics’ Lutz ex-
plains, because that data is pro-
tected.

John R. Holleraft, data-process-
ing manager for the GTE Lighting
Products division in Danvers,
Mass., a beta test user of dBASE/
Answer, says the security features
are essential to the product’s suc-
cess. “There’s an obligation to pro-
vide access to mainframe data in a
secure way such that it does not
jeopardize corporate information
and that it does not impact existing
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THE CONSEQUENGES OF HAVING

We're delighted to see the
future catching up with our
past. When we designed our
Xenix*286/310 multiuser,
multitasking supermicro
system, we felt confident that
the industry standards would
fall neatly in step with our
own standards.

Like they just did.

So now dozens of inde-
pendent software vendors
will be publishing stacks
of new software for machines
using Xenix on the 286.
Machines like ours.

But because our super-
micro was introduced last
year, we can already offer
OEMs a choice of our own
and ISV software that’s here
now and ready to run.

There are applications
programs like spreadsheets,
inventory, accounting, man-
ufacturing and mainframe
to micro connections. There

© 1984 Intel Corporation
*Xenix is a registered trademark of Microsolft, Inc.
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are productivity tools like
forms and menus. And high
level languages like COBOL,
C and BASIC.

The Xenix 286/310 is
designed for use by 4-12
people. And whatever tasks
those people give it, the
286/310 races through
them all at minicomputer
speed.

It's perfect for OEMs who
need to get to market fast.
Not only because it has an
existing software base, but
also because it’s an open
system.

From chips to board to
box, it’s built on industry
standards. Like Xenix, the
286 microprocessor and
MULTIBUS: That means, like
all Intel systems, the 286,310
is easy to configure and
easy to upgrade.

So you'll be able to adjust
to the future’s changing

XENIXON OUR 286/310.

markets as fast as you can
adjust to this one.

For all its openness, multi-
tasking, multiuser capabilities,
and software, you can still get
the 286/310 at
a microcomputer
price.

To find out how
to take advantage

of this changing market
today, call us toll free at (800)
538-1876. In California, call
(800) 672-1833.

Or write: Intel, Lit. Dept.
S-13, 3065 Bowers Avenue,
Santa Clara, CA 95051.

And be prepared to live
with the consequences.

intal
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While Ashton-Tate’'s new dBASE Il
relational database-management
software program for 16-bit and larger
machines is an extension of dBASE I,
it is an entirely new product with its
own documentation. Written in C,
“dBASE Ill is directed toward the fu-
ture as more powerful, new products
emerge,”. says Harvey Jeane, vice
president of product development.

The package has triggered a
dBASE |l price cut of about $200, to
$495. The dBASE |l product runs on
8- and 16-bit microcomputers. The
company plans to continue selling and

Ashton-Tate’s dBASE Il runs on 16-bit micros

supporting dBASE 1l for the 8-bit
world, says David C. Cole, president
and chief executive officer at Ashton-
Tate. “We expect dBASE Il to remain
the dominant database system in the
world, since 8-bit machines continue
to outsell 16-bit and larger machines
in a variety of international markets.”

dBASE Il stores as many as two
billion records per file, limited by a
user's computer system, and 128
fields per database. As many as 10
database files can be used simultane-
ously. It offers a command-assistance
mode that guides new users through

the most common areas of database
use. On-line and context help is avail-
able in order to make the product
attractive to first-time users.

The package enables users to work
with English-like commands. It also
features full-screen entry, along with
modification of data and reports, and
the ability to create mailing labels.

The software runs on the IBM PC or
PC XT computers and requires 256K
bytes of RAM, two 5%-inch diskette
drives or one fixed drive and one
diskette drive, and the PC-DOS 2.0
operating system.

on-line production systems,” Holl-
craft says.

A typical configuration consisting
of an Answer module for a single
mainframe and a dBASE/Answer
and Lotus/Answer for 50 personal

computers is priced at $45,000. Both
products require an IBM PC or
PC/XT, a minimum of 256K bytes of
storage, two double-sided, double-
density diskette drives or one drive
and a hard disk, and the PC-DOS

2.0 or 2.1 operating systems. The
price for a mainframe Answer mod-
ule is about $15,000; each microcom-
puter module is $550. The software
also runs on IBM PC- and
XT-compatibles. Ol

Programmable
portability and

A programmable servo writer de-
signed to ultimately supplant units
that are more than five times its size
and three times its price has been
developed by Pioneer Research
Inc., Santa Monica, Calif.

The 30-pound, 7-by-19-by-15-inch
PR1000 servo writer can create
head positioning information for a
range of disk diameters from 3%
inches to 14 inches, in any servo
format desired. “The unit is de-
signed to be flexible, since no two
disk-drive manufacturers have the
same needs. This way they can
choose the desired format and servo
technique,” says Pioneer president
Sol Gindoff.

Although rigid-disk-drive manu-
facturers desire low-cost, portable
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servo writer solves

cost problems

programmable servo writers, An-
drew Roman, vice president of mar-
keting and sales for Cogito Sys-
tems, San Jose, Calif., is guarded on
the subject of the PR1000’s poten-
tial. “There is definitely a need for a
more cost-effective way of doing
servo writing. But, it [the PR1000]
may have the effect of giving some
startups false hopes that another
barrier to the high-performance rig-
id-disk business has been knocked
down. There is more to making disk
drives than writing servo informa-
tion cheaply.”

But Gindoff says there’s a market
beyond just disk-drive manufactur-
ers. “A major problem area has
been the repair of rigid drives. Most
repair depots can’t afford to have a
servo writer.” Typically, once the
head-disk assembly is opened and a

Pioneer Research president Sol Gindoff
says low-priced, flexible servo writers can be
used in disk drive repair.

damaged platter replaced, servo in-
formation must be rewritten. “It’s a
matter of economies. Right now, the
only people who can make such a
repair are the drive manufactur-
ers,” says Gindoff.

Not everyone shares Gindoff’s
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COMPAQ PRESENTS

H

It used to be that when you wanted
personal computers to do more, you
added peripherals. A fixed disk for

All that makes COMPAQ DESKPRO
the most expandable PC you can buy.
And thanks to some ingenious engi-

storage. A second monitor for ® neering, the COMPAQ DESKPRO
graphics. A backup system for displays high-resolution text and
data protection. And slowly the Ore l graphics on one monitor, not two.

octopus devoured your desk.

But now everything you wanted in a
personal computer is in a computer.The eSS
new COMPAQ DESKPRO™ is here.

It also runs thousands of business
programs made<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>