




How many more reasons do you need to Unplug your computer? 
Until now, connecting 128 termi

nals to your computer meant one 
thing. A myriad of cards taking up 
precious space on the backplane. And 
accomplishing nothing but commu
nications. All of which could frustrate 
almost any self-respecting system 
designer into hanging up his calculator. 

Well, at Systech, we understand the 
serial communications problems of a 
multi-user system. So we developed 
The Unplug™ asynchronous distributed 
multiplexer that can be used with 

any Multibus,® VMEbus or 
Multibus® II system. 

The Unplug can take those 128 con
nections off the back of the computer 
and turn them into just one. And 
presto, you've got all the expansion slots 
you need for more important things. 
Like disks. Streaming tapes. More CPU 
power. A synchronous communications 
processor. And your imagination. 

You see, what we did was move part 
of the computer's operating system
the part devoted to managing traffic to 
and from the terminals-out of the 
computer and into The Unplug. Giving 
the host computer the freedom to 
concentrate on more important tasks. 

When you're ready to expand, you simply run one cable from the last Unplug 
to the next. And you've hooked up 8 new users, without ever opening the 
computer cabinet. 

The Unplug is a trademark of Sysrech Corporation. Multibus is a registered trademark of Intel Corporation. 

We know it sounds simple. And the 
truth is, it is. In fact, you might wonder 
why no one thought of it before. Then 
again, no one else has our commitment 
to make your job easier. And a lot 
more gratifying. 

Just give us a call at Systech to hook 
up with The Unplug. Then you can 
start figuring out what you want to add 
on next. 

Instead of trying to figure out how to 
untangle.all those wires. 

Systech Corporation, 6465 Nancy 
Ridge Drive, San Diego, CA 92121, 
(619) 453-8970. 
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The Unplug. 
An outlet for your frustrations. 

SYSTECH 
© 19 86 Systech Corporatkln. 
The Unplug patent pending. 
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Series 32000 makes 
VAX power more personal. 

NOW YOU CAN JOIN 
HEWLE'IT-PACKARD, FlITURENET, 
EATON, COMPUTERVISION, AND 
OVER 50 OTHER COMPANIES IN 

BRINGING 32-BIT POWER TO THE 
IARGEST INSTALLED BASE 

IN THE WORLD 
There are over 10.7 million* 

IBM® personal computers and com
patibles in use today. That's the 
largest " installed base" in the world 
- an enormous pre-existing market that 
represents an enormous marketing oppor
tunity. And National Semiconductor is 
leading the way for OEMs, systems inte
grators, VARs and VADs to take full 
advantage of it. 

Because it's now possible to put the 
power of a VAX™ 11/780 into the PC 
environment. At a mere fraction of the cost. 

PC add-in boards, based on National 's 
Series 32000® family, allow you to imme
diately upgrade almost any personal 
computer to true 32-bit performance. 

Simply by plugging a Series 32000-
based board into one of the computer's 
standard expansion slots~* you can deliver 

the power and speed of a $30,000 
workstation for about $3,000. 

That means you can put high
performance CAE/CAD capabilities 
onto every engineer's desktop. You can 
distribute more computing power to 
more people at a lower cost in a multi
user, multitasking office environment. 

'Sourcec lnfocorp 1987 
''fur IBM PC/XTs, PC/ATs, and compatibles. Standard PCs 

need to be upgraded with a hard disk {IO Mbyte, minimum) 
and a larger power supply. 

IBM is a registered 
lrademark or 

International Business 
Machines Corporation. 
VAX is a trademark 

ofDigital 
Equipment Corporation. 
UNIX is a trademark of AT&T. 

ii:> 1987 National 
Semiconductor Corporation. 

tasking environment in the industry. Yet 
they can still run important personal
productivity tools like spreadsheets, word 
processing, and project managers 

under DOS. 

PLUG INTO THE MARKET NOW 
Obviously, the potential of the PC 

add-in market is enormous. And it's 
already being tapped with Series 
32000-based boards being manu

lilllB•••-~ factured by a number of OEMs. If 
You can capitalize on the hot new market you' re a systems integrator, VAR or VAD, 
in desktop publishing. The opportunities contact one of these companies about 
are endless. their products. 

DELIVER TRUE 32-BIT POWER 
Already more than 50 key systems 

integrators, VARs andVADs have realized 
the potential of this market by using PC 
add-in boards. 

And more PC add-in board manufac
turers are using the Series 32000 than all 
other 32-bit microprocessors combined. 

That's because no other 32-bit micro
processor offers a more complete, inte
grated family of solutions, including 
coprocessors, peripherals, software, and 
development tools. 

And, because the entire family was 
designed with the same highly symmetrical, 
orthogonal 32-bit architecture, the Series 
32000 is fully software-compatible across 
all its CPU offerings. So your customers' 
software investment is completely pro
tected even as they migrate to higher 
performance. 

BRIDGE THE UNIX-DOS GAP 
A Series 32000-based add-in board 

gives your customers the best of both worlds 
in operating systems. Since the Series 
32000 was the first 32-bit microprocessor to 
support full demand-paged virtual UNIX:'" 
your customers can run high-performance 
engineering and business applications in 
the most cost-efficient multiuser, multi-
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Or if you're a board-level OEM yourself, 
follow their lead by contacting National 
Semiconductor about how you can design 
the Series 32000 into your own product. 

PC ADD-IN COMPANIF,S USING SERIF,$ 32000 
Selected OEMS 
Aeon Technologies, Vail , CO (303) 986-3599 
Cybertool Systems USA, San Jose, CA ( 408) 263-1700 
Deflnicon Systems, CA (818) 889-1646 
DFE Electronic Data Systems, CA ( 415) 829-3925 
Hightec EDY Systems, Saarbriicken, Germany 
Matrox Electronic Systems, Quebec, (514) 685-2630 
Opus Systems, Cupertino, CA ( 408) 446-2110 
Sritek, Cleveland, OH (216) 526-9433 
Zaiaz, Huntsville, AL (205) 881-2200 
Selected VARs 
Analog Design Tools 
Auto-Trol Technology 
Cambridge Graphics 
Computervision 
Cybertool Systems USA 
Hightec EDY Systems 

Lattice Logic USA 
Matrox Elec. Sys. 
National Semiconductor 
Oasys 
Olivetti 
Siemens AG 

Either way, the PC add-in market repre
sents one of the most significant business 
opportunities in years. With over 10,000,000 
prospective customers. And the Series 32000 
can help you reach every one of them. 

~rsonally. 

National Semiconductor 
MS 23/200 
P 0. Box 58090 
Santa Clara, CA 95052-8090 
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PASSING 
LANE 

AHEAD 

Systems Integration Profits: 
Beyond IAN's End. 

Getting ahead in today's value added 
reseller market means providing 
your customers with connectivity 
olutions between hardware and 

operating systems. CYB Systems ' UNITE '" 
gives you an unprecedented advantage that can put you on the 
road to higher profits in the burgeoning systems integration 
market. 

UNITE's unique connective power goes beyond networking, 
boosting the productive power of PC stations, departments and 
work groups with its ability to move data between disparate 
operating systems and machines. 

With UNITE you can deliver integrated control over 
MS!"DOS, PC DOS and UNIX '" operating environments
regardless of vendor, and provide an on-board upward link to 
popular mainframes via TCP/IP or SNA protocols. 

And UNITE is fully adaptable to greater interconnective 
capabilities further up the road. 

CYB Systems' UNITE. The sign of the times for systems 
integration. To find out how UNITE can help your clients and 
enhance your business, call or write CYB Systems, or visit our 
suite at the Dallas INFOMART. 

CYB SYSTEMS, INC. 
INFOMART, Suite 2017 

1950 Stemmons Freeway 
Dallas, Texas 75207 

2 141746-5390 
lJNTTE • a ttademark ol CYB ~ Inc. MS- • a ttademark ol Microsofl C.Orporalion. 

UNIX is a trademark of BeU Ubor:llOries. 
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Cool 
under pressure. 

It does the work of three PC boards 
on less power than it takes to run one. 

That's the QPC-510l'"single board computer. 
One hundred percent compatible with the 
IBM PC/XT,'" yet 90% more power efficient. 
Plainly stated, the QPC-5101 gives you all the 
functionality of a three-board system on one 
board. Using just 3.5 watts. 

Everything on one board you'd expect 
to find on three. 

The QPC-5101 gives you everything the IBM 
PC/XT motherboard does plus a floppy con
troller and SCSI controller for peripherals 
like Winchester drives. Plus 640K RAM, 
a graphics controller compatible with IBM's 
CGA, MDA and the Hercules graphics adap
tors, a clock/calendar with battery backup, 

and the BIOS from Phoenix'·Technology. 
All on one board. 

Requires less power. Generates less heat. 

With fewer boards, and possibly no fan, you 
can develop a more compact PC/XT compati
ble system utilizing a passive backplane. Pass 
on parts savings to your customers along 
with the promise that there are fewer things 
to go wrong. 

Say hello to the cold, calculating power miser: 
the QPC-5101. 

For more information, call today: 
(800) 556-1234, ext. 86 
In Calif., (800) 441-2345, ext. 86 
Or write: Qualogy, 2241 Lundy Ave., San Jose, 
CA 95131. 

Qualogy, QPC-5101 are trademarks of Qua logy Inc. IBM and PCIXT are trademarks of Internationa l Business Machines Corp. Phoenix is a trademark of Phoenix Technology, Inc. 
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SWITCHING TERMINAL 
TERMINALS. SWITCHING. 

Get Connected With An Equinox Data PBX. 
An Equinox Terminal Network lets you connect your 
terminal to any async RS-232 computer, modem or printer 
with a few keystrokes. No more cable swapping, A-B 
switches or moving between terminals. 

Low-Cost, Easy Installation. 
Equinox terminal networks cost under $100 per con
nection and are protocol transparent. "Plug and 
play" wiring accessories, menu-driven configura
tion and on-line "HELP" make installation a snap. 

Network Growth With Compatible Products. 
Whether you have a few terminals or thousands, 
we have a Data PBX to create the right size Terminal 

MDX 
8-16 lines 

Network for your needs. And all of our Data PBXs are fully 
compatible, so they can be expanded and networked to 
accommodate growth and protect your investment. 

Find out why thousands of terminal users rely on an 
Equinox Data PBX for terminal networking. For more 
information, an on-site demonstration or to find out 
about our 30-day no-risk free trial program, 

DS-5 
24-960 lines 

Call 1-800-DATA-PBX. 
In Florida call (305)255-3500. 

Equinox Systems Inc. 
12041S.W.144th Street 
Miami, FL 33186-6108. 
Equinox is a registered trademark of Equinox Systems Inc. 

DS·15 
24-1320 lines 

EQUINOX 
Smart Connections For Dumb Terminals. 
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EDITORIAL. 

80386-BASED COMPUTERS 
SHATTER INDUSTRY BASICS 

In the short term-1987-the impact of 
80386-based personal computers centers on 
blazing processing speed. In the long term-
1988 and beyond-the impact of 80386-based 
personal computers holds the promise of a 
new era in computing power and an enor
mous marketing payoff. 

This new generation of personal computers 
sits on a desktop, offers performance for 
about $6,000 that just a few years ago called 
for a $350,000 superminicomputer, and inte
grates easily into virtually every computing 
application. The unprecedented power and 
low price of 80386-based units will shake the 
computer industry to the core. It will also 
completely revamp the business practices of 
personal computer, minicomputer and main
frame manufacturers, vendors, resellers and 
users alike. But not all is positive, however. 
On the negative side, market pitfalls abound 
that could sidetrack widespread adoption. 

The 80386 chip is evolutionary in that it 
represents an orderly performance progression 
from 8 bits, to 16 bits and now to 32 bits. It 
is revolutionary in that it can address a stag
gering 64 trillion bytes (terabytes) of physical 
and virtual memory. This seemingly unlim
ited memory access and a 20-MHz clock rate 
pave the way to true multiprocessing, multi
tasking, high-resolution graphics, engineering 
workstation, multiuser system and artificial 
intelligence applications. Consequently, 
80386 computers can compete functionally 
with minicomputers and mainframes. 

The 80386 burst on the scene in the second 
half of 1986 when Compaq Computer Corp. 
introduced the first IBM Corp. software-com
patible desktop computer based on this chip. 
This bold maneuver rattled the marketplace, 
leapfrogged IBM's anticipated, but as yet un
announced, version and heralded the new age 
of desktop supermicrocomputers. 

The reaction was immediate. Users bought 
and competitors scrambled. Industry experts 
estimate that Compaq probably sold more 
than 10,000 of their 80386 machines in 1986 
and might sell around 150,000 in 1987. In 
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addition, the experts claim that all 80386-
computer vendors could ship about 300,000 
units in 1987, not counting an IBM entry. 

But the first wave of buyers is an easy sell: 
engineers, scientists and developers simply 
want a newer, faster machine. These eager 
types always like to experiment with faster 
processing, denser memory and deeper num
ber crunching. And they are willing to pay the 
high initial cost. 

Selling to the second wave of buyers, 
though, is a different story. These business, 
manufacturing and commercial users prefer to 
play a waiting game. They're more interested 
in standards, operating systems, application 
packages and system integration. And they 
are more price sensitive. 

What's more, the version of MS-DOS that 
will take full advantage of the power of the 
80386 chip (386DOS) will not be available 
from Microsoft Corp. until 1988 or 1989. 

Furthermore, Microsoft's 286DOS, an up
dated version of the IBM PC operating sys
tem and due in mid or late 1987, will fully 
support the 80286 but only partially support 
the 80386 chip. And finally, application soft
ware packages that can fully utilize the 80386 
chip's advanced features must await system 
software availability. 

But when system software does become 
available, the computer industry will undergo 
a radical transformation into an explosive 
marketing period. Computer makers, system 
integrators, resellers and users will be awash 
in new product choices, prices, and applica
tions. Further complications in this scenario 
revolve around what products and strategies 
IBM will introduce. 

It will be a nontrivial task, then, to study, 
investigate, and evaluate the 80386 arena. To 
meet the monumental challenges imposed by 
the onrushing 80386 cataclysm, therefore, 
system integrators must start planning their 
configuration strategies immediately. 

... 
·~. '.-J 

.t .. 

-~ 
~ .. ~ 

George V. Kotelly 
Chief Editor 
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SCSI FORUM 
A technology conference, featuring 2 days of business and technical sessions on the Small 
Computer System Interface, an optional one-day SCSI Tutorial, and a SCSI Exhibitors Program. 

WHERE 

WHEN 

WHO 

SCSI BUSINESS 
AND TECHNICAL 

PROGRAM 

SCSI TUTORIAL 

SCSI EXHIBITORS 
PROGRAM 

KEY ISSUES 

FEATURED 
SPEAKERS 

SPONSORS 

The Doubletree Hotel on Great America Parkway in Santa Clara, California 

May 12-14, 1987 

Engineering, Planning, Marketing and Management Personnel of companies using SCSI, 
or considering its use, should not miss this conference. 

This two-day program (May 13-14) consists of the following sessions: 
• A User's Perspective of SCSI • SCSI Test and Evaluation Issues 
• SCSI Market Structure, Size and Trends • SCSI Firmware and Software Issues 
• Interface Alternatives: A Business • SCSI Hardware Issues 

Perspective • Storage Technology - The Driving 
• Future SCSI Directions Force Behind SCSI 
• SCSI Performance Issues • SCSI for Tape 

On Tuesday, May 12, 1987 an Introduction to SCSI and SCSI Protocol will be covered 
in the morning, and SCSI Commands and SCSI Variants will be covered in the afternoon. 
Attend the 1-day SCSI Tutorial , or with the SCSI Business and Technical Program as 
part of the 3-day SCSI Forum Program. 

Exhibitors Workshops will be held on May 12-14. On the evening of May 13, an Exhibitors 
Reception will provide delegates and guests with the opportunity to see SCSI products. 

• Is high performance SCSI an oxymoron? • Is the copy command useful or useless? 
• Should SCSI remain a configurable • Who really needs multihost support? 

standard? • Who's using search? 

• Norman Petersen, Fujitsu America, President and General Manager 
• Roger Johnson, Western Digital , President, Chairman and C.E.O. 
• Bill Frank, lnfoCorp, Senior Vice President, Director of Mass Storage Services 

• Adaptec • Fujitsu America • Priam 
• Cipher Data Products • Maxtor • Scientific Micro Systems 
• Control Data • Micropolis • Siemens Information Systems 
• Dataquest • Mini-Micro Systems • System Surety Group 
• Emulex • NCR • Technology Forums 
• Endl • NSA/Hitachi • Western Digital 

-----------------------------------------------Please register me for the D entire 3-Day SCSI Program for $995; D 2-Day SCSI Business and Technical Program for $795; 
D 1-Day SCSI Tutorial for $395. I have printed the following information as I want it to appear on my name tag and the list of delegates. 

NAME 

TITLE --------- --------- PHONE ( __ ) ____________ _ 

COMPANY 

ADDRESS 

SCSI Forum registrations cannot be accepted without full payment . Please make checks payable to SCSI Forum and mail with this 
registration to: 

Technology Forums • 3425 Pomona Boulevard, Suite F, Pomona, CA 91768 • (714) 861-7300 
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Four- and Eight-Channel 
Statistical Multiplexers 
from Multi-Tech Systems: 

When it has to 
be as simple 
as it is smart 
• There are a lot of good reasons to buy a pair of 
statistical multiplexers. Reduced line expenses, 
network security and the elimination of transmission 
errors are the three main ones. 
• Unfortunately, most multiplexers come with a big 
reason not to buy them: They're nearly impossible for 
mere mortals to install and understand. In other 
words, they're just not worth the trouble. 
• With that in mind, we'd like to introduce you to the 
new MultiMux:M from Multi-Tech Systems. The biggest 
difference between the MultiMux and other muxes is 
that you can easily install a pair of them yourself, 
without the excessive time, expense and frustration 
you've avoided in the past. 

• You may know us best for our Multi Modem TM line of 
1200 and 2400 bps dial-up modems. The same 
simple approach we use for our modems is now used 
for our MultiMux. We even use similar ·~r type 
commands. 
• The MultiMux is offered in four- and eight-channel 
versions, with or without an integral 9600 bps V29 
modem. Instead of paying for up to eight dial-up lines 
for your asynch terminals, PCs or printers, you can 
use a pair of MultiMuxes to combine them all into a 
single leased line, for much less money. 
• Convinced? If not, consider that the MultiMux 
is completely command driven, with a supervisory 
port, help menus, downline loading, full LED display, 
statistical reporting, and an integral 1200 bps dial-up 
modem for remote configurations and diagnostics. 
Also, consider that the MultiMux {like all of our prod
ucts) is manufactured and supported by us in Minne
sota, and that we've been doing so since 1970. Finally, 
consider our price. You'll find that to be a pleasant 
surprise too. 
• Please call us toll-free at 1-800-328-9717, for 
additional information ... get a multiplexer that's as 
simple as it is smart! 

MultiMux, Multi Modem and the.Multi-Tech Systems logo 
are trademarks of Multi-Tech Systems. Inc. 

Mu1ti~~n• 
The right answer every time. 

Multi-Tech Systems, lnc.•82SecondAvenueS.E. ·New Brighton, Minnesota55112 U.S.A. CIRCLE NO. 17 ON INQUIRY CARD 
1-800-328-9717 • 1-612-631-3550 •FAX 612-631-3575 •TWX 910-563-361 O (Domestic)• Telex 4998372 MLTTC (International) 
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• 80286 
PROCESSOR 

• 80287 
CO-PROCESOR 
(Optional) 

• 640K RAM 
• FLOPPY DISK 

CONTROLLER 
• SCSI (WINCHESTER CT 
• CGA/HERCULES/MONO 
• 2-SERIAL PORTS 
• 1-PARALLEL PORT 
• KEY BOARD PORT 
• SPEAKER & RESET 
• REAL TIME CLOCK I CAL. 
• PHOENIX BIOS 
• 8 or 10 MHz OPERATION 
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The Real 
World Runs 
on Real Time. 

Modern intelligent systems require real 
time response and high efficiency. That 's why OS-9/68000 
has been the designer 's choice in thousands of the most demand· 
ing real-life applications. 

OS-9 is very compact, highly adaptable, and fully ROMable: It 's 
C source code compatible with Unix, and it 's supported by a wide range 
of outstanding software tools, including graphics and networkmg opllons. • 

Many leading suppliers of 68000 and 68020 based systems offer ready-to-run 
OS-9 packages for their products. Or you can use a M1croware PortPak to 
install OS-9 on your own custom hardware. • 

When microseconds count, you can count on OS-9. 

~e Emerging Standard. • 

Mlcroware Systems Corporation • • 
1866 N .W . 114th Street• Des Moines, Iowa 50322 
Phone 515-224-1929 • Telex 910-520-2535 
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LETTERS 
THE CUSTOMER'S RIGHT 

To the editor: 

I would like to add a little "heat" to 
your article "SCSI test gear's here, but 
drive analysis still at issue ," (MMS, 
February, Page 37). We at ACT believe 
the hard truth requires the light of day . 

First, let us establish who says/wants 
what. Drive manufacturers want lower 
manufacturing and test costs . They 
want higher performance, capacities 
and production yields, all with greater 
product differentiation. System houses 
want lower prices and higher reliability, 
capacities, performance and shipment 
yields. Test equipment suppliers want 
more business, test specifications and 
product differentiation. They als? want 
earlier participation in dnve designs to 
insure testability. 

Let us not forget that the customer is 
king-in Japan he is god. In this case, 
the customers are the system houses. 
They buy disk drives from the guys ~ho 
buy test equipment from people ltke 
ACT. So, let us give the customer what 
he deserves: good product at reasonable 
prices with on-time deliveries. 

How do you do that with SCSI drives 
when SCSI controllers do not provide 
signals at the connector or at special test 
points? In multiple steps: 

• Separately test HDAs; 
• Separately test SCSI PCBAs; 
• Marry the two and exercise the 

final product. 
In this fashion , the customer gets 

good product, the disk drive manufac
turer ships good product without rede
signing anything, and the test equip
ment people get to sell product today. 

Jose C. Elaydo 
President 
Applied Circuit Technology 
Anaheim, Calif. 92806 

Corrections: 

The labels of Apple Computer Inc.'s 
two new personal computers were inad
vertently swapped in "Apple opens 
Macintosh to system integrators ," 
(MMS, March, Page 30). The Macin
tosh II is the more powerful of the 
machines and has six expansion slots; 
the Macintosh SE has one expansion 
slot . 

In "High-capacity flexible disk drives 
invade low-end storage arena," (MMS, 
January, Page 34), the y-axis label for 
the chart on Page 43 should read "thou
sands of units." 
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CORPORATE OFFICES: 2800 LOCKHEED WAY. CARSON CITY. NEVADA 89701 • PHONE: (702) 883-7611 •TWX: (910) 395-6051 LFCARS 
UNIX is a trademark of AT&T Bell Laboratories. 
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ONLY ONE SHOW REFLECTS 
THE SUCCESS OF COMDEX/Fall '86. 
COMDEX/Spring '87. 

We're proud COMDEX/Fall 
was recognized as the platform 
for the industry resurgence of 
1986. But we're not sitting on 
our kudos. 

We 're making sure 
COMDEX/Spring '87 accelerates 
the COMDEX/Fall '86 momen
tum. With an exhibit force of 
late-breaking advancements and 
fast selling products and services 
that are helping the industry 
turn over a new leaf-and help 
you turn bigger profits than 
ever. From the latest in micro-to
mainframe links. CAD/CAM and 
desktop publishing hardware 
and software to CD-ROM, periph
erals and add-ons , the exhibit 
floor showcases everything you 
need to make your sales shine. 

And we probe beneath the 
surface to make sure you know 
what the big sellers are and how 
to sell them. The COMDEX 
Conference helps you spear the 
biggest selling fish with special 
full-day conferences on micro
communications and desktop 
publishing. Offers you unique 
insights through sessions pre
sented by the Software Pub
lishers Association and ADAPSO. 
And schools you in everything 
from the right software to sell to 
new opportunities in office 
telecommunications. 

Fill out and send in the 
coupon below for full attendee 
information, including special 

attendee travel and hotel 
arrangements. Because it's 
no longer time to reflect on 
success-it's time to act on it. 
,-------1 

I 
COMDEX/Spring '87 I 
REFLECTS SUCCESS! 

I D Send me complete attendee I 
I information. I 

I 

Nam 

1 
Title _______ _ 

I Company I 

I 
Address I 
City _______ _ 

I Stat Zip I 
I Return to: COMDEX/Spring '87 I 

Registration Department 

I 300 First Avenue I 
Needham, MA 02194 

L _ - - - - _MS-A/8~ 

~~m~~~~OSpring '87 
June 1-4, 1987 • Georgia World Congress Center • Atlanta, Georgia 
Produced by 
~THE INTERFACE GROUP, Inc.® 
300 First Avenue, Needham, MA 02194 
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"As the world's largest privately-owned software company, Cincom develops 
software for Digital and IBM systems in national and international markets;' states 
Stanley J. Sewall, vice president of R&D. "For the past four years, we've been 
designing all our business solutions on Digital equipment. Digital's total systems 
approach - the interactiveness of its hardware and software - gives us tremendous 
business leverage'.' 

One significant advantage has been a dramatic drop in Cincom's software 
development costs. ''Until we started using Digital;' says Mr. Sewall, ''the expense 

"Computing systems so 
cost-effective, Cincom 
uses them to develop its 
software products - ·even 
those for the IBM market:' 

of developing each line of code had soared. As a conservative estimate, now we have 
cut our costs in half." Mr. Sewall is equally impressed with the time savings and pro
ductivity gains Cincom has made. "With Digital systems, our software development 
cycle is four times faster than before. As a result, we're beating our competitors to 
market with our products. And that 's the kind of edge everyone can appreciate'.' 

To find out how your company can gain a competitive advantage now, write 
to: Digital Equipment Corporation, 200 Baker Avenue, mn~n t a I TM 

West Co?cord, Massachusetts 01742. Or call your local 1 1 
sales office. 

©Digital Equipment Corporatio n 1987. The Digital logo is a trademark of Digital Equipmen1 Corporation . Cincom is a registered trademark of Cincom Systems, Inc. IBM is a registered 
trademark of International Business Machines Corporation . 
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'IWo Great 60-Second 
Replacement Kits. 

Replacing your aging VTlOO terminal with our CIT 101XL is as 
easy as changing a 100 watt light bulb. Because from start to 
finish, the whole process takes only about 60 seconds. 

The CIT 101XL is not only 100% compatible with your old 
VTIOO, it's compatible-plus. And that's where the CIT 101XL 
really starts to shine. 

With some pretty bright features that C. ltoh terminals have 
become famous for. Like a big 14-inch tilt-and-swivel screen, 
large easy-to-read characters in a 7 x 11 dot matrix, multi-page 
memory and a choice of soft white, amber or green phosphors. 

But don't think we re-invented the light bulb completely. While 
the CIT 101XL keyboard retains that comfortable VTIOO layout 
and functionality, we improved it by arranging the cursor keys 
into an inverted "T" and adding 16 function keys. 

The CIT 101XL. It's time to shed some new light on the old. 

For more information on the CIT lOlXL terminal, contact 
CIE Terminals, a C. ltoh company, 2505 McCabe Way, Irvine, 
CA 92714; or call (714) 660-1421 or our toll-free number (800) 
624-2516. 
VTIOO is a t rademark of Digital Equipment Corporation . 

CIE Terminals 

CIE Terminals, Inc., 2505 McCabe Way, Irvine, CA 92714 • (714) 660-1421 (800) 624-2516 
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BREAKPOINTS 
LEADING COMPANIES ESTABLISH NETWORK COMPUTING FORUM 

The first meeting of the Network Computing Forum will be held this June 
in Boston. The Forum, a group of more than 25 corporations and research 
centers, was established in March to foster practical network computing appli
cations in scientific and engineering environments. In such environments, 
computational and data-management tasks will be distributed across a network 
of diverse systems, allowing users to access information through their own 
workstations. Charter members of the Forum, led by Apollo Computer Inc., in
clude Apple Computer Inc., Concurrent Computer Corp., Motorola Inc., Oracle 
Corp., Texas Instruments and Westinghouse Electric Corp. Membership is open 
to companies involved in developing applications and products for network 
computing.-Megan Nields 

SOFTWARE RESALES NO LONGER AN ISSUE AT DEC 

Is it a response to the overwhelming criticism Digital Equipment Corp. has 
received from its users, or has the Maynard, Mass. , company merely revised a 
statement it offhandedly made toward the end of last year that barred users 
from including their software licenses when reselling their computer? No one 
will ever know for sure, but DEC has reversed its decision to exclude operating 
system software from the sale of used computers. Previously, buyers of sec
ondhand DEC equipment had to pay DEC a license fee for the software. Now, 
when the system is sold, so is the software, which means that thousands of 
users can breathe a sigh of relief that their computers are still marketable. 
-Tim Scannell 

MARRIAGE OF CONVENIENCE: MS-DOS AND VMS VIA ETHERNET 

The place: DEXPO South '87, Nashville, Tenn. The time: April 28-30. Logi
craft Inc., Nashua, N.H., will be showing its 386WARE subsystem. Built 
around an Intel Corp. 80386 processor, the multitasking server- a combina
tion of hardware and file-handling software-provides up to eight DOS ses
sions on Digital Equipment Corp. VT terminals . Routed to a VAX or VAX 
cluster over Ethernet, 386WARE gives each MS-DOS user 704K bytes of memo
ry with a 64K-byte cache in addition to six 32M -byte virtual disks on the 
host. The system, with six expansion slots, supports up to 16M bytes of 
memory. A four-user version costs $9,995; an eight-user version, $12,995. 
-Doug Pryor 

NEW COMPANY PUTS A TRACE ON SCSI 

Developers who are tacking things onto a system via the SCSI bus may be 
willing to spend $3,995 with start-up instrument maker D-Designs of Palo 
Alto, Calif., for its model 341 DSC-202, a non-intrusive SCSI bus tracer. De
signed to be controlled via an ASCII terminal or an IBM Corp. PC, the DSC-202 
emulates any SCSI device. It delivers information about device and bus integri-
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ty and about thoughput, signal and CCS (Common Command Set) activity. 
- Carl Warren 

MAP 3.0 IS DUE OUT THIS MONTH, BUT VENDORS MAY BALK 

A draft set of specifications for version 3 .0 of Manufacturing Automation 
Protocol (MAP), the factory-automation network scheme backed by General 
Motors Corp., is due out this month from the Corporation for Open Systems. 
Meanwhile, vendors of network equipment continue their campaign to delay 
implementation of MAP 3.0 until they get their money's worth out of invest
ments in MAP 2.1 and 2.2 equipment. " It would not suprise me at all if we 
were to see a delay in [implementation of] 3 .0," says Joseph P. Schoendorf, 
president of MAP-user Industrial Networking Inc., Santa Clara, Calif. "MAP 
2.X is good enough. Let's not get carried away by trying to make it perfect." 
-Jim Donohue 

MERGER PROMISES FAULT-TOLERANT PICK SYSTEM 

With the acquisition of Parallel Computers Inc. by General Automation Inc. 
now signed, sealed and delivered, plans are in the making to add fault toler
ance to GA's line of ZEBRA minicomputers, which run under the Pick operat
ing system. Parallel, Santa Cruz, Calif., will continue to market its UNIX-based 
fault-tolerant supermicrocomputers as a wholly owned subsidiary of General 
Automation of Irvine, Calif. In exchange for its experience in designing fault 
tolerant systems, Parallel will gain GA's manufacturing and marketing exper
tise and access to its distribution channels in the United States and Europe . 
- Mike Seither 

ROCKWELL UNVEILS 14.4K-BPS FAX-PC MODEM 

Rockwell International Corp., Newport Beach, Calif., will begin shipping 
samples this month of a modem board that can transmit at 14.4K bps over 
dial-up lines. The half-duplex modem is being marketed to facsimile OEMs and 
the growing number of vendors who make products that allow personal com
puters and fax machines to exchange data files. Another market is in tele
phone equipment that transmits still-frame video. The Rl44HD meets a num
ber of CCITT standards allowing it to transmit down to 300 bps. Production 
units, scheduled for June, will cost $140 in quantities of 1,000.-Mike Seither 

STEREOSCOPIC SYSTEM BRINGS NEW DEPTH TO COLOR DISPLAYS 

20 

If your color graphics display system doesn't give you enough perspective on 
complex molecular models, consider the IBM Corp. PC/AT-based stereoscopic 
graphics system (SGS) from Tektronix Inc., Beaverton, Ore. The unit uses a 
liquid crystal shutter affixed to a 16-inch color display to provide left circular 
polarization for the left eye and right circular polarization for the right eye. 
Glasses or clip-ons similar to flip-up sunglasses correctly decode for the 3-D 
effect. The $9,800 SGS 420 comes with a stereographic adapter card for the 
512-by-512-pixel display, the color monitor, graphics primitives (including 3-D 
transforms), a stereo modular driver and the glasses. Packages from Grafpoint 
and COMPress furnish Tektronix 4107 terminal-emulation and molecular-mod
eling functions, respectively. --Jesse Victor 
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E~ST 
When disk performance counts, 

Macrolink delivers. 
The MACRO 3 + is the fastest SMD 

disk controller available for your Con
current Computer/Perkin-Elmer CPU. We 
support data rates over 3. OMB/second for 
the latest high-performance disks and 
our 16 sector-buffers improve system 
throughput under all conditions. On
board diagnostic & high speed formatter 
makes installation fast too. Other exclu
sive features: highest formatted capacity, 

Error-Free Formatting, media compatible with IDC and MSM packs, and more. 
Our Solid State Disk system offers ultimate E~STER 

performance - up to 20 times faster than 
conventional disks. No special drivers or . 
software modifications are required for OS/3 2 
or XELOS, so installation is easy. The SSD uses our 
standard 3200 series memory modules, supports 
up to 268MB, and can be dual ported. 

The Macrolink SCSI/Laser disk in
terface gives you 1 gigabyte of removable 
media on-line storage. We've made Write
Once-Read-Mostly (WORM) optical 
technology available for your system today. 

Call today for our catalog, and find 

out wiliGs mGi~srs mTake Mac~;:~~~~tallation 
is available world-wide, and from 
Concurrent Computer. 

Macrolink, Inc., 1500 N. Kellogg Drive, 
Anaheim, California 92807 

Phone (714) 777-8800 
TWX 910-591-1671. 

m maetoltinlls::® Bne. 
Pt:rkin-Elmcr is a registered 1n.demark of Perkin-Elmt:r Corp. XEl.OS and Concurrent Computer are rcgis1crc:d 1r.idemarks of Concurrent Computer 
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BREAKPOINTS 

FIBER OPTICS ADD DISTANCE TO TERMINAL-WIRING SCHEME 

System integrators who have latched onto Systech Corp. 's "Unplug" to un
clutter cable connections on their computers now have further reason to smile. 
The San Diego company is broadening its terminal-cabling system to include 
SPURs-Systech Pluriaxial Unplug Repeaters. Through the use of fiber optics 
and a new star connection that allows coax to fan out in five directions, 
Systech has ex tended from 1,000 feet to three miles the distance terminals 
can be located from the host computer. The SPUR repeaters come with six 
coaxial ports and either one or two fiber-optic ports. Prices range from $610 to 
$2,205.-Mike Seither 

PLEXUS JUMPS INTO SYSTEM INTEGRATION 

Plexus Computers Inc. has decided to build more than generic UNIX-based 
supermicrocomputers. With its latest announcement of the XDP Extended Data 
Processing System, the San Jose manufacturer has made a major move toward 
system integration. The XDP combines Plexus' MC68020 supermicrocomputers 
(including the new 128-user P/95) with an IBM Corp. PC/AT-compatible work
station, applications-development software and a wide variety of peripherals. 
These include single and "jukebox" optical disk drives, microfilm and micro
fiche scanners, image coprocessors, optical character readers and Ethernet 
controllers. Base systems begin around $75,000. Plexus hopes to peddle the 
systems to military, telecommunications and government markets .' 
-Mike Seither 

ADAPTEC BRINGING OUT NEW SCSI-DEVELOPMENT TOOLS 

Look in May for word from Adaptec Inc. on three new tools to design, test 
and debug SCSI equipment. Coming from the Milpitas, Calif., company-an IBM 
Corp. PC-based system to emulate the initiator and the target in host-adapter 
and controller designs ($19,500); a menu-driven library of 50 preprogrammed 
SCSI test functions that access the bus through a special adapter ($5,500); and 
a logic analyzer to monitor activity on the SCSI bus ($3,750-$4,500). 
-Mike Seither 

SEAGATE READIES SAMPLES OF 3 1/a-INCH WINCHESTERS 

Beginning in April, system integrators can get their hands on evaluation 
units of Seagate Technology's new 31/2-inch line of rigid disk drives . The drives 
are intended for OEMs of small IBM PC/AT-class personal computers specifical
ly designed for the smaller form factor. The six drives from the Scotts Valley, 
Calif., company range in formatted capacity from 21.4M bytes to 49.lM bytes, 
feature access times under 30 msec and come with either the ST412 or the 
SCSI interface. Production models will be available in the fall. OEM prices: $495 
to $695.-Mike Seither 

HONEYWELL PACKS SG BYTES ON DRIVE USING VHS TAPES 

Honeywell Inc. has been criss-crossing the country in the past weeks show
ing off a rack-mounted tape drive that uses VHS video cassettes to store up to 
5G bytes. Called the Very Large Data Store (VLDS), the drive was developed by 
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Honeywell's test-instrument division in Denver. Two channels pump out a 
combined data-transfer rate of 4M bytes per second. The drive gets its capacity 
by packing 50,000 bpi on tracks .0025 inches wide. Honeywell is pitching t he 
VLDS for data-acquisition, backup and archival applications. Initial interfaces 
will be for SCSI and VAX equipment. OEM pricing is expected to be about 
$20,000. Look for evaluation sometime in July.-Mike Seither 

INTERPHASE SHIPS 3-IN-l CONTROLLER 

Interphase Corp., Dallas, this week begins shipping a peripheral controller 
for VMEbus-based systems that includes a SCSI port, a printer port and an 
electrostatic plotter port-combining on one board what typically requires 
multiple slots. The company claims the device reduces the number of inter
rupts the host is required to service. The multiport V/MIX 3210 costs $995 in 
OEM quantities. - Dave Simpson 

CONCORD PREDICTS THE PRICE OF MAP CONNECTIONS WILL PLUMMET 

Look for prices of products that link factory equipment like robots and 
controllers to the Manufacturing Automation Protocol (MAP) network to drop 
dramatically over the next few years. That comes from Michael Zak, vice 
president of Concord Communications Inc., Marlboro, Mass., a vendor of MAP 
gear. Concord's MAPware Series 1200, a bus-level connection to MAP for the 
IBM Corp. PC, carries a price tag of $2,695 per node, and the company calls 
that a "price breakthrough." It's about 30 percent below the price of most 
MAP-connect gear, including Concord's earlier MAP products. Zak says the 
price of connections to MAP will continue to move lower: to below $2,000 per 
node in 18 months and to around $1,000 a node in 30 months.--Jim Donohue 

MORE FUNCTIONALITY IN STORE FOR HENCO'S DBMS 

Henco Software Inc. of Waltham, Mass., targets May 1 as the release date for 
a full-function version of its Info-DB+ relational DBMS for Digital Equipment 
Corp. VAX computers. The final version will have all of the previously an
nounced features of the software, such as a jump in the number of relatable 
files from 10 to 50 and increased support for a variety of different file types. 
It will also provide advanced text retrieval capabilities including intelligent 
text searching, wild-card and proximity searches and phrase matching. The 
company is also working on a version of Info-DB+ for Prime Computer Inc. of 
Natick, Mass., and is trying to strike a deal with Harris Computer Systems, 
Fort Lauderdale, Fla., to provide porting of the software to its systems. 
-Tim Scannell 

MINISCRIBE INTRODUCES 51/o&-INCH WINCHESTER 

24 

Look this month for a new half-height 5%-inch Winchester disk drive from 
MiniScribe of Longmont, Colo. The unit stores 53.5M bytes and features a 
25-msec access time and five read/write heads. According to the company, 
MTBF is 30,000 hours. Pricing in small OEM quantities will be $650. 
-Megan Nields 
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The WYSEpc 286. 
Now you can get higher speed and 
higher resolution, together in 
extremely high style. 

The WYSEpc 286 goes from 
"normal" speed to full 10 MHz 
throttle - 25% faster than a Per-

never 

sonal Computer AT-with the touch 
of a switch. A new lineup of graphics 
monitors lets you choose exactly 
the display capability you need. 

Combine the WYSEpc 286 
with the WY-530 monochrome or 
WY-630 color monitor and get 
outstanding performance. For 

enhanced color graphics, move up 
to the WY-640 EGA monitor. Or, 
bring CAD and desktop publishing 
applications into better focus, 
price-Wyse and pixel-Wyse, with 
the new WY-700 high resolution 
graphics display as shown at left. 

With the new WYSE pc 286, 
you can also choose the keyboard 
that's the best fit: either the 
standard AT-style, or the IBM 
Enhanced PC keyboard. And you 
get the complete compatibility you 
should expect in every other way, 
including more than 350 tested off
the-shelf software packages. 

Up to 80 Mb of disk storage 
and eight expansion slots give 
you everything you need for the 
most demanding single-user appli
cations, or to anchor the most 
effective, economical multi-user 
systems. 

And behind this incredible 
display of power and versatility is 
a company that ships more termi
nals than anybody but IBM~ 

Write Wyse Technology, 
Attn: Marcom Dept. 286, 3571 N. 
First Street, San Jose, CA 95134. 
Or call toll-free, today, for more 
information. · 

Call 1-800-GET-WYSE 

WYSE 
I I I I 

YOU NEVER REGRET A WYSE DECISION. 

WYSE is a registered trademark of Wyse Technology . WYSEpc 286, WY.640, 
WY-530, IYY-630, WY. 700 and the "V" sha/Jfd design are trademarks of Wyse 
Technology. IBM and Personal Computer AT are trademarks of /nternat10naf 
Busiriess Mach111es Corporation. Cl 1986 Wyse Technology. •Dataquest 1985 
terminal shipment update. 
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he quickest way to 
get in touch with AT& 

Make contact with 
Kierulff. 

That's where you'll find 
AT&T's complete range of 
computer products and periph
erals. From FAX machines, 

PC 6300s, Industrial Workstations, 6500 Multifunction 
Communications Controllers and the entire 3B family. 
Plus everything in between. 

You'll also find a line of professionals on AT&T sys
tems who do much more than deliver hardware. 

These people are experts at configuring AT&T sys
tems for industrial applications. And more importantly, 
they'll help you pinpoint the exact AT&T product you 
need to meet your specific requirements. Which may not 
sound like much, unless you consider the breadth of 
AT&T's product line. 

Kierulff people can provide other extras, too. Like 

KIERULFF a division of DUCOMMUN INCORPORATED. 

fast and accurate AT&T technical information. Ser-
vice and repair. AT&T extended warranties. And the 
~ industry's only Systems Product Guide-the 

l!!!!!!!/ most complete single-source of product 
information available on AT&T and 21 other leading 
manufacturers of systems, computer peripherals, soft
ware and accessories. And it's yours free for the asking. 

Best of all, Kierulff's 30 stocking locations nation
wide ensure you'll get the AT&T product you need, 
when you need it. Maybe that's why we're AT&T's 
largest distributor. 

So call 1-800-FOR PROS. It'll get you in touch with 
the Kierulff office nearest you. 

And a quick AT&T solution. 

KIERUIFF 
o... .......... the ..... part. 
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Conner vaults co111petitors Vlith 
I OOM-byte 3 1/2-inch Winchester 
Mike Seither, Senior Editor 

In an attempt to leapfrog its com
petitors, Conner Peripherals Inc. this 
month introduces a 31/i-inch rigid 
disk drive with a formatted capacity 
of l OOM bytes and an average access 
time ofless than 29 msec. The compa
ny's goal: to become a leading suppli
er of 31/i-inch rigid disk drives for 
OEMs and system integrators, espe
cially those building the next genera
tion of scaled-down desktop work
stations using the 32-bit Intel Corp. 
80386 microprocessor. 

The CP3 I 00, a four-platter drive 
with an embedded small computer 
systems interface (SCSI) that con
sumes less than 7W, positions Conner 
with the most powerful 31/i-inch Win
chester yet announced. The company 
plans to begin shipping evaluation 
units this month and start full pro
duction during the fourth quarter of 
1987. Volume pricing for the CP3100 
will be in the $995 range. 

Conner Peripherals, a San Jose 
company barely two years old, is the 
brainchild of Finis Conner, a disk 
drive industry veteran who has held 
key management postions with Sea
gate Technology and Shugart Associ
ates. The CP3 l 00 is Conner's second 
offering. Last fall the company 
brought out the CP340, a two-platter 
31/i-inch drive with a formatted ca
pacity of 40M bytes. Like its newer 
sibling, the CP340 is a 7W device 
with an average seek time of 29 msec. 

The Compaq connection 

Conner's venture is something of 
an ambitious gamble, considering the 
recent shakeout in the disk drive in
dustry. "Most of the companies that 
failed in the last few years did so 
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Conner Peripherals' 3%-inch Win
chesters feature a test port (inset) 
that allows system integrators to 
look behind the SCSI interface and 
examine the inner operations of the 
drives. 

because they failed to execute well ," 
says industry observer Bob Katzive of 
Disk/Trend Inc. , the Los Altos, Calif. , 
research firm specializing in the mass 
storage business. "They were either 
undercapitalized or unable to sustain 
an efficient manufacturing opera
tion." 

Conner hopes to avoid both those 
problems. The privately held compa
ny is backed by a number of venture 
capitalists. One important investor
and one expected to become a major 
customer as well-is Compaq Com
puter Corp. of Houston. 

"I didn't want to get back into this 
business [after leaving Seagate] unless 
I had some kind of alliance with a 
major computer manufacturer," says 
Conner. "It's essential to know strate-

gic needs. You can't develop IO prod
ucts and throw them like darts at a 
wall to see which one sticks. No one is 
interested "in funding that kind of 
effort." 

Although Conner says that Compaq 
is "an extremely valuable asset in 
attracting our customer base," Con
ner's business relationship with the 
$625 million computer manufacturer 
is conducted strictly at arms-length. 
In order to become a supplier to the 
likes of Compaq, Conner knows only 
too well that his company will have to 
deliver on price, reliablity and vol
ume. 

Conner hopes to compete on price 
by offering drives that use tighter 
electronics to compensate for looser 
tolerances in what he calls "less-than-
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premium-grade mechanical compo
nents ." For example, Conner says he 
can use disks with two to three times 
the number of defects per surface 
than tolerated by competing designs. 
Conner is able to do that by putting a 
servo pattern in each data sector, 
rather than dedicating an entire sur
face of a platter to the storage of servo 
information. A rotary voice-coil actu
ator moves the read/write heads, 
which are kept on track by the servo 
data. Not only does that kind of sys
tem save on the price of media, it also 
requires fewer heads and disks. 

Conner has gotten rid of other com
ponents as well. Most spindle motors 
use "Hall-effect," or analog transduc
ers to sense the mechanical motion of 
the spindle. Such transducers have 
become a reliability issue because 
they are prone to failure. Conner has 
designed a spindle motor that elimi
nates the need for those transducers. 
Instead, the company relies on micro
code and digital transducers to con
trol spindle speed. That results in a 
double payoff: better reliability and 
fewer parts. 

Eliminating other common drive 
features has increased reliability, the 
company claims. Conner's CP340 
and CP3 I 00 use plated thin-film 
media with a sputtered overcoat. A 
major concern of the company has 
been the susceptibility of thin-film 
media to corrosion by outside con-

Fujitsu America plans to boost the 
unformatted capacity of its M2227D 
3V2-inch Winchester to 60M bytes by 
midyear through the use of run
length limited encoding. 

taminants and moisture . . To get 
around that, Conner designed out the 
breather filter found on most Win
chesters and hermetically sealed the 
head/disk assembly. The only air that 
enters the HOA is what gets in during 
assembly in a clean room. 

The marketeer's work 

Conner is avoiding large capitaliza
tion costs by purchasing subassem
blies from third-party vendors over
seas, something that would have been 
impossible four or five year ago. Then 
there weren't the number of indepen-

HOW 3 1/2-INCH WINCHESTERS WILL STACK 
UP AGAINST 5 1/4S 
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Unit shipments (millions) 

6.10 6.07 

2.50 

1 1.19 

~ 
~~~ 

D 51/4 -inch 

D 3112 -inch 

8.94 

SOURCE: DATAOUEST INC. 

dent head, disk, motor and printed
circuit board vendors that there are 
today. Conner operates in sharp con
trast to vertically integrated drive 
manufacturers like Seagate Technolo
gy, Scotts Valley, Calif., which makes 
it own everything, from motors to 
d isks. However, final assembly and 
testing take place in Conner's U.S. 
facilities . 

Industry analysts say that one of 
the biggest challenges facing a start
up like Conner is having adequ ate 
manufacturing capacity. "Large 
OEMs want to see a vendor's ability 
to produce before they commit," says 
Phil Devin, a data storage analyst 
with Dataquest Inc., the San Jose 
market research outfit. "Conner has a 
good reputation and is one of the best 
marketeers in the industry. If anyone 
can make a convincing case, he can ." 

The case Conner is making is this. 
Capacity is now in place to manufac
ture 3,000 disk drives a day at the San 
Jose plant. Before winter the compa
ny will have the capacity to build 
6,000 per day. "This whole team 
comes from a high-volume back
ground," Conner says. "We believe 
we can build a million units a year." 

One of the lingering questions is, 
when will the market for drives like 
Conner's IOOM-byte 3 1/i -inch Win
chesters materialize? Compared with 
their 5 1/~-inch brethren, 31/i-inch rigid 
disk drives have received only limited 
attention from system integrators. 
The majority of 31/i-inch drives-usu
ally with I OM bytes or 20M bytes of 
capacity and access times above of 50 
msec-have been patched together 
with a controller and sold as add-in 
boards for personal computers, says 
Dataquest's Devin. Others have been 
used in subsystems, and some have 
wound up in portable computers. A 
scant few have been designed into 
desktop systems. 

But that situation is changing. In
dustry analysts say that system de
signers are seriously considering the 
31/i-inch slot as the form factor of the 
future. In fact , Dataquest expects 31/i
inch drives to become the form factor 
of choice by 1989 when 6.4 million 
units will be shipped as opposed to 
5.6 million 5 1/~-inch drives (see 
Chart) . 
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15 Perfect Pages 
Per inute. 

"Introducing the new Talaris 1500 high-resolution laser 
printer: It's amazing how much printer you get at such a 
lowpnce. 

'The Tl500 holds 500 sheets of paper - enough to print an 
entire technical manual without stopping. 

Barry Ferris 
VP Software 
Development 

11111111111111111111111111111111111111 

It has dual-page buffering and 3.5 Mbytes 
of memory - enough to maintain 
speedy printing, even when text and 
graphics are mixed on one page. 

"What's more, this is the only 
printer in its class with 21 fonts built in, including 

Greek letters and specialized symbols for scientific 
notation. It all adds up to great flexibility in 
printing letters, sales charts, equations, and 
pro~ listings. 

'What really sets the T1500 apart from the 
pack is its compatibility with more than a 
score of different word processing and 
graphics packages. Add our Talaris software 

and you can merge text and 
graphics, format complex 

documents, overlay forms, and 
automatically down-load 

any of our 1000 typefaces. 

H 
, b-1) 
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"Here's a new printer 
that gives you speed, 21 
fonts, and all the advan
tages of Talaris software 
- at a price that will 
make even your Chief 
Financial Officer happy. 
Give us a call and we'll 
show you how the Tl500 
is perfect for you." 

SYSTEMS INC. ® 



*Versatec is a trademark of Versatec, Inc . 
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86:100 

00 serial 1/0 ports 
MB memory 

• 60MB streamer tape 

• 25-840MB disk storage 
• 1 MB disk/serial 1/0 buffer memory 
• 1-4 slave 68010 processors 

Need Software? The Ensign 386:100 can run it all. 

PC-MOS386* 

A multi-user MS-DOS look 
alike, that takes advantage 
of the 80386's multi-user 
capability. 

XENIX386* 

The most popular commer
cial version of UNIX*. AT&T 
System V compatible. 

THEOS386* 

The latest version of THEOS 
(OASIS) for the 80386. 

PICK** 

A popular user friendly oper
ating system now available 
for the 80386. 

If you use multi-user systems and need low prices 
and high performance then give us a call . IBC is the 
only company that can sell you a low cost 80386 
computer that will last you for life. 

VARS, call I BC now to find the best dealer discounts 
in the industry. If you don't, your competition will. 

• PC-MOS 386 is a trademark of The Software Link 
XENIX 386 is a trademark of Microsoft 
UNIX is a trademark of Bell Laboratories 
THEOS 386 is a trademark of THEOS Software Corp. 

•• PICK is a trademark of PICK Systems and is only 
available from IBC Technologies (714) 261-5504 -
not affil iated with I BC/ Integrated Business Computers 

21621 NORDHOFF STREET, CHATSWORTH, CA 91311 
TELEX: 215349 TELEPHONE: (818) 882-9007 

Nationwide on-site service available from 
REI/ Recognition Equipment, Inc. 

(800) 225-8515 

CIRCLE NO. 24 ON INQUIRY CARD 



MINI-MICRO SYSTEMS 

SPOTLIGHT 

HIGHIR·PIRFORMANCI 3 1/2-INCH HARD· DISK DRIYIS 

Company Model 

17 CP3100 
CP340 

CONNER PERIPHERALS 

-FUJITSU M22270 -
~~~~~ Titan 40 

WE'VE GOT THE DRIVE. 

·-- - - PT357R - - - - -: = ~ 
P£kNIW. ltCHNOLOGY tlC. 

R03055 

~E R03057S 
R03070S 
R03085S 

OS)> Seagate ST157R 
ST157N 

One immediate indicator of in
creasing demand for the smaller 
drives comes from Apple Computer 
Inc., which in March began to inte
grate 31/i-inch Winchesters into its 
new Macintosh II. Add to that rumors 
that IBM Corp. will move away from 
the 51/4-inch standard it uses for mass
storage devices in its PC line. At its 
Fujisawa , Japan, plant, Big Blue is 
reported to be gearing up to produce 
I 00,000 of the 31/i-inch drives a 
month for internal consumption. An
alysts say that IBM's drives offer a 
nominal performance of 20M bytes 
and an average seek time of 65 msec. 
Other vendors are anticipating the 
market for 31/i-inch drives by offering 
faster, higher capacity devices. 

No company has yet announced a 
drive with a capacity and perfor
mance like Conner's. If anyone does 
m the near term, it's likely to be 

32 

Formatted capacity Access time 
(M bytes) (msec) 

100 29 
40 29 

40.3 40 

45.3 35 

47 40 

42.8 28 
45.2 28 
580 28 
69.6 28 

49.1 > 30 
48.6 > 30 

Maxtor Corp. of San Jose, which is 
said to have a I 70M-byte 31/i-inch 
Winchester under development. 
Meanwhile, others are matching Con
ner on speed. In February, Seagate 
introduced its first 31/i-inch Winches-

FACT FILE-- --- -
CP3100 

Conner Peripherals Inc. 
2221 Old Oakland Road 
San Jose, Calif. 95131 
(408) 433-3340 
Circle 473 

*A 31h -1nch SCSI rigid disk drive with a format
ted capaci ty of 100M bytes and an average ac
cess time of 29 msec 

*Shock-mounted system rated at 70Gs in non
operational mode 

•Four platters with thin-film plated media and 
sputtered overcoat 

•Embedded servo pattern for each sector rather 
than dedicated servo surface for tracking. 

Interface Disks 
Price$ 

OEM: (O); list (L) 

SCSI 4 995(0) 
SCSI 2 650(0) 

ST506/412 4 500(0) 

SCSI 2 575(0) 

ST506/412 3 440(0) 

ST506/412 4 995(L) 
SCSI 3 1,295(L} 
SCSI 3 1,395(L} 
SCSI 4 1,495(L) 

ST506/412 3 600(0} 
SCSI 3 695(0) 

ter family. Those drives, ranging in 
formatted capacity from 21 M bytes to 
49M bytes, have access times of less 
than 30 msec. Rodime Inc., Boca 
Raton, Fla., also has a line of sub-30-
msec 31/i-inch Winchesters with ca
pacities from 42M bytes to 69M bytes 
(see Table). 

Before summer MiniScribe Corp., 
Longmont Colo.; Peripheral Technol
ogy Inc., Simi Valley, Calif.; and Fu
jitsu America Inc., San Jose, are ex
pected to unveil higher capacity 
drives. MiniScribe is said to be work
ing on a 47M-byte drive, while Pe
ripheral Technology is expected to 
bring out an 85M-byte product. Both 
companies are looking at sub-30-
msec performance. And Fujitsu 
America plans to use run-length-lim
ited encoding to boost the formattted 
capacity of its present MD2227D 
drive from 40M to 60M bytes. D 
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BECAUSE IT 
WORKS TOGETHER. 

Introducing Tek Advanced 
PC Graphics: a fully 
integrated system of 
high-performance 
graphics, easy sys
tem connectivity, and 
unparalleled application 
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software for your PC. T ek 
Advanced PC Graphics 

starts with a flexible mul
tiple-rate color graph

ics monitor that provides 
640x480 Tektronix-style 

graphics as well as EGA and 

I I 

CGA software compatibility. 

Driving your monitor to a 
whole new level of graphics 
speed is Tek's PC4100 graph
ics coprocessor board. It 
features Texas Instruments® 
powerful TMS 34010 32-bit 



Graphics System Processor 
for ultra-fast throughput of your 
design applications. Add to 
that Tek's PC-05 or PC-07 ter
minal emulation software, and 
you're ready for stand-alone 
computing or access to a 
world of mainframe graphics. 

To bring those applications 
to life, you can connect a Tek 
color ink-jet printer. And start 
producing high-resolution , 
vibrant hardcopy output on 
either paper or transparencies. 

Couple all that with Tektronix 
worldwide support and ser
vice, and your PC can gain the 

same produc
tive advantages 
that host-based 

systems in 
scientific and 
engineering 
environments 
have had for 
close to two 
decades. 

Tek's PC4100 
graphics 
coprocessor 
board deliv
ers serious 
graphics on a 
stand-alone 
basis. Built 
around the 

lnstru-
Graph-
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Processor(GSP):" the graphics 
coprocessor board achieves 
a combination of sophisticated 
graphics and fast throughput 
your PC just couldn't deliver 
before. The GSP assumes the 
complete graphics processing 
workload , freeing your PC pro
cessor for other requirements . 

New companion monitor 
brings together fine detail and 
maximum flexlblllty. You'll 
view your applications on Teks 
new multiple-rate monitor. 
In true Tek tradition, it 
provides ideally balanced, 
640x480 addressability and 
a 60 Hz non-interlaced 

refresh rate. So you can use 
advanced packages like 
AutoCAD~ Zenographic's 
Mirage'" and VersaCAD~ 

Then, to move from GSP 
graphics to emulation of the 
IBM® Enhanced Graphics 
Adapter(EGA) mode, you sim
ply soft-switch. And you're 

ready to run the popular 
PC packages you probably 
already use in CGA/EGA 
mode-standards like Lotus" 
1-2-3~ Microsoft" WORD" and 
Microsoft" Windows7 to name 
just a few. 

Last, but not least, Tek's 
PC4100 links you to a world of 
mainframe graphics. All you 
do is load Tek PC-05/PC-07. 

Tek PC-05/PC-07 tenninal 
emulation software gives you 
rnalllflarne acc111lblllywtll 

the locll DllM-· yolM'PC. 
andPC-07 
softwar& 
2.0and 
~ 



AND SETS YOU APART. 
running under MS-DOS. applications software on m EcoMMuN1cAr 10Ns ~ What's more, in-circuit 

your PC as if it were a Tek '""
0

"""' emulator, C-compiler, 
4105 or 4107 terminal. assembler and linker are 

Which means you can ~ ,, all available from Texas 
quickly access the power ~ Instruments to help soft-
of Tek graphics-includ- ware developers write 
ing 4107 segments, true applications packages for 
zoom and pan, rubber- the PC4100 graphics 
banding , definition of up to coprocessor board . 
64 viewports and more. To enable sufficient 
You can use these highly workspace for custom 
productive features with a interfaces or specific 
wide range of well-known application programs, the 
designer software pack- your on-screen display on . PC4100 graphics coprocessor 
ages such as ISSCO's DISSPLA® either paper or transparencies . board comes standard with a 
and TELL-A-GRAF, ® MCS's Because of its 120 dots per full megabyte of program 
ANVIL-5000:· SAS Institute lnc .'s inch addressability in both memory. 
SAS/GRAPH, Precision Visuals' horizontal and vertical di rec- Put yourself on the su~ path 
01-3000~ Swanson Analysis tions, you can achieve resolu- of Tek graphics evolution. 
Systems' ANSYS® and tion of up to 1280 points x 960 Whether you choose Tek PC 
McNeal-Schwendler's points per ''A" size image. stand-alone graphics, Tek's 
NASTRAN. All the key tools for software high-resolution monitor, Tek 

In addition, you can utilize development, right from the terminal emulation or all three, 
software development tool sets outset. The new Tektronix you can be assured Tek will 
like Tektronix PLOT 10® GKS, Graphics lnterface'"(TGI) for keep you current with the b~st 
IGL, TCS and STI software as the PC provides the basics of and most productive graphics. 
well as numerous driver sup- Tek graphics functionality to Because like all our products, 
port packages created for the application programs Tek Advanced PC Graphics 
4105 and 4107. features a smooth built-in path-
Completing the picture: per- way to higher-level graphics. 

feet color For more information 
output about how Tek 
with lets you 
Tek's stand alone 
reliable and work 
ink-jet together, 
printers. contact your 
At the push local Tek rep-
of a button, resentative 
the Tek 4696 about Tek 
lets you Advanced PC 
produce Graphics. Or call, 
exacting 1-800-225-5434. In 
color repro- Oregon, 1-235-7202. ductions of 



INTERPRETER 

WORKSTATIONS 

NeVI DEC VAX desktop, Vlorkstation 
target third-parties a nd VARs 
Tim Scannell, Senior Editor 

Although Digital Equipment Corp., 
Maynard, Mass. , has been the focus of 
some criticism lately over how the 
company treats third-party develop
ers and OEMs, it is apparently work
ing hard to iron out any misconcep
tions. 

For example, in the past few 
months the company has unveiled a 
number of hardware and software 
products and services that extend 
both the high- and low-ends of it's 
systems spectrum. In doing so, DEC 
appears to target nearly every major 
industry and work group up and 
down the corporate ladder. That in
cludes the fast-evolving technical 
workstation market, which will reach 
$4.5 billion annually and have a 37 
percent annual growth rate by 1990, 
according to Dataquest Inc. , a San 
Jose market researcher. 

DEC offers four new hardware en
tries: 

• Two clustered VAX systems, the 
8974 and 8978, that cost up to $4.7 
million each and compete not only 
with IBM Corp. 's largest mainframes 
but, quite possibly, also with entry
level supercomputers offered by such 
manufacturers as Cray Research Inc. 
The two systems are DEC's largest 
yet. 

• Two desktop computers systems, 
the MicroVAX 2000, which is aimed 
at office and traditional business ap
plications, and the VAXstation 2000, 
designed to be a technical worksta
tion. Both systems measure about I 
foot square and pack processing 
speeds of up to 1 million instructions 
per second, a fact that prompted at 
least one analyst to dub them "Apple 
Ils with an 11/780 inside." More im
portant, however, is that they are 
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The VAXstation 2000(/eft) extends DEC's workstation line. Other members 
include the monochrome VAXstation II, the four-plane VAXstation 11/ GPX and 
the eight-plane VAXstation 11/ GPX. 

priced at about $10,000-or about 
half the cost of DEC's previous low
end system, the MicroVAX 11-anq 
offer a new and highly competitive 
engine for value-added resellers and 
system integrators looking to develop 
a powerful technical workstation. 

Finally, DEC also unveiled a VAX 
Solution Systems Program, which 
brings together DEC systems and 
software with third-party developers 
and their products to tackle specific 
system-integration problems such as 
networking, shared resources and me
chanical design and analysis. The 
company also took the wraps off an 
innovative warranty and Work Group 
Services Program that reportedly pro
vides total system support for one 
year at no extra charge. 

"The goal is to help customers at
tain a competitive advantage and to 

provide access to information across 
the organization, while protecting the 
investment in equipment and data," 
says DEC vice president of product 
marketing Peter Smith. 

Market questions arise 

However, despite DEC's rapid-fire 
approach to product introductions 
and highly aggressive efforts to ex
pand into new and present markets, 
there are some questions that arise. 
For example, what impact will these 
new products-especially the smaller 
MicroVAX 2000 and VAXstation 
2000-have not only on the general 
marketplace but also on DEC's own 
product line. There is also the ques
tion of how successful DEC's smaller 
systems will be in light of the heavy 
market inroads already made by such 
technical workstation firms as Apollo 
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• Complete LAN solution 
for DOS, XENIX and AIX 

• NETBIOS for PC networking: 
IBM PC LAN and Novell compatible 

• DOS network applications: FTP, Telnet, VT-100 
and VT-52 emulations 

• XENIX and AIX network applications: FTP, 
Telnet, R-Utilities and Mail 

• A programming library for developers 
• Intelligent hardware: On-board TCP/IP 
• Connect to UNIX machines, VAXes and PDP-11 s 
• Unbeatable price performance 

For all the details to suit your individual needs, 
Call 800-EXCELAN or 800-521-3526 in Calif. 

2180 Fortune Drive, San Jose, California 95131 Fax 408-434-2310 Telex 176610 
Weir Bank, Bray on Thames, Berkshire, SL62ED England, U. K . (0628)34281 
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UNIX isa trademark of AT&T Bell Labs. 
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Computer Inc. and Sun Microsystems 
Inc. Also, will the MicroVAX 2000 
and VAXstation 2000 be as successful 
as DEC hopes as the technical-work
station market becomes flooded and, 
in 1988 , dominated by Intel Corp. 
80386-based systems, as predicted by 
Dataquest. 

Although successors to the aging 
VAX processor, the MicroVAX and 
VAXstation 2000 systems are techno
logically innovative and sport a num
ber of advances that resulted in each 
system's small size. Among these are 
a reduction in the number of pro
cessing boards from four in the 
MicroVAX II to one, due to double
sided surface-mount techniques; the 
inclusion of 14 custom chips , de
signed and manufactured by DEC, 
that control disk, graphics and other 
I/O activities; and a 50 percent drop 
in power consumption to I 60W. 

Despite their size, however , the 
2000's are not computing light
weights . In fact , their processing 
power, 6M-byte maximum mem ory 
and extended communications capa
bilities-including support for IBM 's 
Systems Network Architecture (SNA) 
-make them as powerful as DEC's 
first VAX, introduced nearly a decade 
ago and competitive with midrange 
systems from IBM (see Table). 

DEC's entry into the workstation 
area is "going to create a whole new 
level of competition in the low end," 
observes Bob Randolph, director of 
the DEC Advisory Service at Interna
tional Data Corp. in Framingham , 
Mass. 

Priced at $10,500, the entry-level , 
diskless VAXstation 2000 with a 
monochrome display provides a 
MicroVAX chip and floating-point 
processor; 4M bytes of memory, ex
pandable to 6M bytes; a built-in 
Ethernet adapter; a three-button 
mouse; a keyboard; and software li
censes. Fully configured, the system 
has an expander system box. a model 
RD53 71 M-byte disk drive, a 95M
byte TK50 streaming tape drive, and 
a 19-inch monochrome monitor. (A 
color version of the VAX station 2000 
system is not yet available but was 
demonstrated at the press announce
ment.) 

At $1 1, 100, a typical entry-level 
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MicroVAX 2000 has the same memo
ry and processing power, as well as a 
I .2M-byte half-height flexible disk 
drive, a 42M-byte RD32 Winchester 
disk, a tape-drive interface, four serial 
comunications lines , onboard diag
nostics and either a VMS or ULTRIX 
software license. 

While the MicroVAX 2000 and 
VAXstation 2000 systems will overlap 
the same market as the MicroVAX 
II-particularly when used in con
junction with DEC's expander system 
box-DEC apparently has no plans to 
discontinue the earlier system. How
ever, whether or not these plans will 
change remains to be seen. Even be
fore the two new systems were an
nounced , DEC had received about 
5,000 orders for the desktop device. 
DEC officials see this as an indication 
that, even if the newer systems slice 
into the MicroVAX II market , the 
company will make up for any losses 
with greater sales volume. 

"They'll continue to sell MicroVAX 
II's , but they won't sell as many," 
maintains IDC's Randolph. 

MicroVAX II reseller McDonnell 
Douglas, however, does not view the 
products as competitors. " The new 
VAXes fill a gap in our platform spec
trum ," says Richard Rothfuss, direc
tor of marketing for the Manufactur
ing and Engineering Systems Co., a 
McDonnell Douglas division . Ac
cording to Rothfuss, the engineering 
market is divided into the haves and 
have nots. Ten percent or so of users 
have access to high-performance , 
high-cost systems and approximately 
15 percent use IBM PC/AT and look
alike platforms. In the middle, rough
ly 70 percent, are the technology have 
nots and likely candidates for the 
VAXstation 2000 and the MicroVAX 
2000. 

DEC signal stirs response 

By offering a low-cost , VAX-com
patible system, DEC is sending out a 
clear signal that it does not intend to 
slight third-party developers and will 
aggressively compete for the same 
system integrators and VARS that 
IBM is targeting with its 9370 system 
series. At present, DEC claims about 
30 percent of it's overall business is 
made up of VA Rs, roughly 80 percent 
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• Complete solution for VMS, 
MicroVMS, RSX 11M and RSX 11M+ 

• Applications: Mail (SMTP), FTP, TELNET for VMS 
and MicroVMS-FTP, TELNET for RSX 11M 
andRSX11M+ 

• Hardware: On board TCP/IP and TELNET Server 
with 512K RAM 

• Development library: A QIO programming interface 
• 1 year warranty on hardware 
• Field proven, hundreds of DEC customers 
• Unbeatable price performance 

For all the details to suit your individual needs, 

Call 800-EXCELAN or 800-521-3526 in Calif. 

2180 Fortune Drive, San Jose, California 95131 Fax 408-434-2310 Telex 176610 
Weir Bank, Bray on Thames, Berkshire, SL62ED England, U. K. (0628)34281 
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INTERPRETER 

WORKSTATIONS cording to CASE, which sells design 
tools-bundled with IBM PCs and 
DEC equipment_:_to printed-circuit 
board and integrated-circuit engi
neers, DEC's migration path strategy 
will capture more users for the VAX 
environment and could even boost 
sales of the MicroVAX II. 

of whom purchase the company's 
MicroVAX II as a systems kernel , 
according to IDC. 

That signal has been heard by 
CASE Technology Inc ., Mountain 
View, Calif. " One architecture with 
multiple price points of entry will 
broaden DEC's market up and down 
the line," says Donald Ritzman, 
CASE's director of marketing. Ac-

DEC, however, has had its prob
lems with third-party vendors who 
charge that the company was restrict
ing its bus structure to eliminate non-

40 

2.5 Gigabytes 

////H///U//////l/lllllll/111 

With 9-Track Industry Standard 1/0 
Utilizing true read-after-write coupled with a very 

powerful error correction, GIGASTORE™ gives you an 
unsurpassed error rate of 1 in 1023 bits. In addition, you 
get a high speed search capability not available in most 
9 track drives and the convenience of a T-120 VHS 
cartridge. IBM PC and other interfaces available. 

Call Digi-Data, an organization with a 25 year history 
of manufacturing quality tape drives at (301) 498-0200. 
™GIGASTORE is a trademark of Digi-Data Corporation. 

II 
OIGl-DATA CORPORATION 
8580 Dorsey Run Road 
Jessup, MD 20794-9990 

"...1111 (301) 498-0200 
• Telex 87-580 

••••• ... First In Value 

In Europe contact: Digl-Oata Ltd. • Unit 4 • Kings Grove • Maidenhead, Berkshire 
England SL& 40P • Telephone No. 0628 2955516. Telex 1Mn20 
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DEC products. In fact, at press time, 
DEC was still embroiled in a legal 
battle with Emulex Corp., the Costa 
Mesa, Calif., storage peripherals and 
controller manufacturer. DEC main
tained Emulex had violated trade se
crets and patents by manufacturing a 
storage subsystem that connected to 
DEC processors. 

Assures third parties 

But, although DEC has put some 
restrictions on some of its bus struc
tures , like its high-speed VAXBI, 
IDC's Randolph claims "the winds 
are blowing in the reverse direction." 
And small systems like the MicroVAX 
2000 or VAXstation 2000-which 
can be placed at the center of a variety 
of scientific and desktop applications 
-can very well be a solid hook DEC 
can hang its hat on to prove it is not 
clamping down on the third-party de
velopment community. DEC also 
plans to offer incentives above the 
normal third-party discount structure 
to encourage development in vertical 
applications. 

"Basically, it says DEC is really not 
going to walk away from its OEM 
business," Randolph says. "With all 
the problems they ' re having with 
OEMs, they're still going to produce 
something that has a great deal of 
appeal to them." 

Since providing a total hardware/ 
software solution has become a DEC 
credo, the company did not stop with 
just offering an impressive piece of 
hardware. It simultaneously an
nounced the YAX Solution Systems in 
an apparent effort to showcase the 
flexibility of its pint-size YAX. Yice
president of product marketing Peter 
Smith described VAX Solutions as a 
group of nearly turnkey systems that 
are "tailored for applications, but eas
ily tailored for specific applications." 

The Solution Systems , 12 in all , 
target at such applications as desktop 
publishing, financial planning, com
puter-aided engineering and mechan
ical design. Basically, the program 
allows a third-party vendor to select 
Solution Systems from DEC's Micro
VAX 2000 repertoire and easily tailor 
it to a highly specific application . For 
example, at the DEC announcement 
Sierra Geophysics, based in Houston, 
unveiled a seismic modeling system 
based on its software and the Micro-
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VAX 2000. Likewise, BBN Software 
Products Corp. in Cambridge, Mass., 
revealed a system that's similar but 
aimed at data-analysis applications. 

On the technical side, companies 
such as Tektronix Inc., Santa Clara, 
Calif.; Auto-trol Technology Corp., 
Denver, Colo.; and Data Translation 
Inc., Marlboro, Mass., announced 

software that bends the VAXstation 
2000 toward CAD/CAM and pro
cess-control applications. 

In line with this total systems ap
proach, DEC is also offering a Work 
Group Services Program that pro
vides end users with systems support, 
hardware/software installation, start
up consultation, customer training, 
documentation and maintenance . 
The company has also initiated a war-

DEC' S MicroVAX 2000 VS. IBM'S 9370 

MicroVAX 2000 IBM 9370/20 IBM 9370/40 

MIPS 1 .5 .6 
Memory (M bytes) 4·6 4-16 8-16 
SNA support full subset subset 
Entry-level price ($) 11 ,100 80,000 plus 110,000 plus 
Cost per user (office) ($) 6,246 11 ,974 14,000 
Shared files/applications yes no no 

SOURCE DIGITAL EQUIPMENT CORP 
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ranty program that provides total sys
tem support for one year at no extra 
charge. 

But, while analysts see DEC's sys
tems expansion as a positive move, 
some question whether DEC is 
spreading itself too thin by trying to 
serve every segment of computing. 
Randolph suspects this may be the 
case, especially in terms of the com
pany's sales force, which may be 
trained to sell into one segment of the 
industry but not into all segments. He 
also thinks that one way around this is 
to push the single-network concept 
and sell everything from the Micro
VAX 2000 to the 8974 and 8978 pro
cessors as parts of that network. 

"I think that, at least , will be their 
opening shot," Randolph said, add
ing, "It's an interesting issue for 
them." D 

Xylogics boosts VMEbus 
throughput with H-SMD controller 
Jesse Victor Associate Editor 

High-performance open buses such 
as VMEbus and Multibus II offer 
OEMs and system integrators the 
promise of 40M-byte-per-second 
maximum data-transfer rates with 
32-bit addressing over 32-bit data 
paths. In practice, however. disk/tape 

110 proves a serious bottleneck to 
system performance. 

For the VMEbus, vendors of high
performance storage module device 
(H-SM D) disk controllers are attack
ing this problem with products that 
incorporate 32-bit-wide interfaces 
and fast direct-memory access 
(OMA). For example, Interphase 

YMEBUS CONTROLLER SHIPMENTS 
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Corp., Dallas , claims burst OM A 
rates of 30M bytes per second for its 
V /SMD 4200 controller-very close 
to the maximum effective 33M-byte
per-second data-transfer rate on the 
bus. Ciprico Inc., Plymouth , Minn ., 
offers 32-bit data and address support 
on its Rimfire 3200, and Dual Sys
tems Corp ., Berkeley , Calif., offers 
32-bit addressing on its Optimatrack 
32. 

But the overhead involved in get
ting data to OMA to send out on the 
bus also can be a significant barrier to 
higher controller throughput. To solve 
this problem, Xylogics Inc. , Burling
ton, Mass .. is concentrating its efforts 
on using dual pipelines, a first-in . 
first-out (FIFO) buffer 16 times larger 
than those of its competitors and 
high-speed static RAMs in its new 
model 752 H-SMD controller. OMA 
rate is a fast, 18 M bytes per second. 

Significant features of the 752 in
clude Dynathrottle, which provides a 
continuous flow of data on and off the 
disks and over the bus. and Read 
Ahead, a form of caching that keeps 
the FIFO full. The company claims 
these features boost VMEbus system 

~ 
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throughput by as much as I 00 per
cent, compared with competitors' 
products and alternative designs. 

Disk/tape 1/0 is a critical path for 
high-speed system performance. "The 
752 controller," asserts Xylogics' vice 
president for R&D, Chap Corey, 
"opens up YMEbus bandwidth to 
other applications by allowing pe
ripherals to get on and off the bus 
quickly." 

Board the bus for fast 1/0 

YMEbus is becoming the 1/0 bus of 
choice for many OEMs and system 
integrators. Consequently Xylogics is 
targeting workstation, supermicro
computer, parallel processing and 
multiprocessing computer vendors 
and OEMs who now use the bus for 
110 channels or plan to switch from 
the 16-bit Multibus. Touting the 752's 
performance gains. the company 
hopes it will capture a large chunk of 
the fast-growing YMEbus controller 
market. 

Market researcher, Peripheral Con
cepts Inc., Garden Grove, Calif .. esti
mates a phenomenal compound an
nual growth rate of 86.1 percent for 
all YMEbus peripheral controller 
shipments (on revenue growth of74.8 
percent per year) through 1989. And 
Joseph Jaworski, Peripheral Concepts 
president, says that YME leader Mo
torola Inc., Phoenix, Ariz., will face 
stiff competition from controller 

makers such as Xylogics, Interphase 
and Ciprico. 

Anyone who wants very fast 
throughput on his 110 channel and 
plans to migrate to YMEbus is a tar
get for the 752. Sun Microsystems 
Inc. is a customer for the 752's prede
cessor, the 751, and according to 
Corey, will design the 7 52 into future 
products. Apollo Computer Inc. also 
uses the YMEbus and is talking to 
Xylogics. 

Xlogics does not want its perfor
mance claims for the 752 to be seen as 
just another empty boast in a fiercely 
competitive market. Sun Microsys
tems, it says, tested Xylogics' 752 on 
its benchmark for controller perfor
mance . Operating under Berkeley 
UNIX Version 4.2, the 752 ran the 
series of reads and writes twice as fast 
as previous controllers. 

Although declining to comment on 
Sun's future contro ll er purchases, 
John Hime, Sun's director of product 
marketing, affirmed the importance 
of fast 110 and the YMEbus for its 
workstations. "A big part of the per
formance of our workstations is based 
on how quickly they can locate and 
transfer data from mass storage," says 
Hime. "For high-speed disk 1/0, 
YMEbus is the way to go." 

The 752's design , Xylogics con
tends, eliminates the interpacket and 
microcomputer overhead incurred by 
competing controllers, which use dy
namic RAM (DRAM) chips and 
small, typically 32- to 512-byte, 

VMEBUS CONTROLLER REVENUES 
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The Designer's 
Guide to 
Add-in Memory 

will be invaluable to anyone who has 
waded through product literature to buy 
a memory board. It provides answers to: 
what all those specifications really mean 
in terms of performance; how to look 
for reliability and quality control in a 
product; and how to get honest value for 
your dollar. 

The Guide contains • More than thirty 
pages of facts you should know on over 
20 buses • Memory designs for high 
performance applications-over 25 pages 
of technical details, calculations, charts 
and formulas • Management/Design 
considerations and reliability issues
from build vs. buy to open vs. 
proprietary architecture • Four major 
factors in selecting a product-features, 
density, EOC vs. Parity, and power 
requirements and • The business side-
economy, ease-of-use, delivery and more. 

Write or Call for Your Copy. 
CIRCLE NO. 25 ON INQUIRY CARD 

CLEARPOINT INC. 
99 South Street• Hopkinton, MA 01748 

U.S.A. 1-800-CLEARPT Telex: 298281 
FAX: 617-435-6184 

Ma11achu1etta 617-435-5395 
Aaia EPRO Ltd. (Hong Kong) 3-7213300 
Telex: 5185JJUNW!HX 
Europe: Clearpoint Europe B. V. (Netherlands) 
(JI) B-256073 Telex: 71080 ACTH NL 

See us at Dexpo South, Booth #537 
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FIFOs. Transferring small blocks of 
data (typically 256 or 512 bytes) in a 
two-step process from DRAM to a 
small FIFO buffer slows the transfer 
process. 

According to Xylogics, using con
secutive seeks. many DRAM and 
small FIFO-based controllers spend 
much time deciding when to do the 
next sector. "It may take time to refill 
the FIFO," contends Corey. "You 
may need several I 00-nsec calcula
tions after each packet of data. As a 
result, you can't start up the OMA to 
transfer data, even though you have 
data to transmit." 

The overhead can be considerable. 
With a I OM-byte-per-second OMA, 
5 12 bytes per packet and I 00 nsec on 
the bus, the overhead between sectors 
can be 300 or 400 nsec, Xylogics 
claims. Transferring six sectors. the 
overhead can be more than the data
transfer time. 

Read Ahead keeps FIFO full 

Optimized for the file capabilites of 
UNIX based systems, the Read 
Ahead process enables the 752 con
troller to keep the FIFO buffer full by 
reading data blocks stored on a cylin
der past those requested by a given 
read command. 

It boosts throughput with UNIX 
systems, especially those using data 
blocks greater than the usual 512 
bytes, Corey notes. The controller an
ticipates the sectors the operating sys
tem is going to ask for next-without 
having to go out to the disk for data . 

"Most UNIX implementations ask 
for just one block of data at a time," 
Corey stresses, "but after the system 
has been running for some length of 
time, the blocks tend to cluster in 
groups. The odds are that the operat
ing system is going to ask next for the 
next sequential block . We can thus 
read ahead all the sectors that fit in 
the buffer." 

As a result , Xylogics claims an ef
fective "cache" hit rate for the 752 of 
close to 87 percent-and a 50 percent 
increase in overall response time
when a I K-byte-block UNIX file sys
tem requests a number of sequential 
sectors. 

John Black. developer of the 
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VMEbus specifications, member of 
the IEEE PIOl4 Committee. consul
tant to VME Laboratories and presi
dent of Micrology PBT, Tempe Ariz .. 
also stresses the importance of a very 
large FIFO buffer able to hold consec
utive disk data sectors and fast static 
RAMs for VMEbus controller perfor
mance. "UNIX and other operating 
systems like to assign disk sectors in 
clusters. that is where the advantage 
come from. If you need the first one. 
you probably need the next seven. 
Any operating system would benefit 
from being able to capture consecu
tive sectors." says Black. 

Working with the bus-watcher fea
ture, the 752's throttle burst control 
regulates the number of bytes trans
mitted to prevent the 752 from mo
nopolizing the bus when other periph
erals request access . A 
fourth-generation software interface 
enhances UNIX performance, 
Xylogics says. by allowing system in
tegrators to implement features such 
as command chaining and sophisti
cated driver functions . 

Xylogics plans to extend its Dynat
hrottle feature throughout its 
YMEbus controller line , which in
cludes SMD, ESDL tape controllers 
and its new 780 communications con
troller. It will also support SCSI inter-

FACT FILE-------1 
752 H·SMD controller 

Xylogics Inc. 
144 Middlesex Turnpike 
Burlington, Mass. 01803 
(617) 272·8140 
Circle No. 474 

*Supports up to two, 5V•-inch to 14-inch drives 
on the 32·b1t VMEbus 

' BK-byte static RAM FIFO buffer and controller , 
2K-byte command cache, dual pipelines and 
OMA rates to 18M bytes per second 

' Disk-transfer rate to 2.4M bytes per second 

' VMEbus software-selectable 8-. 16- or 32-bit 
data paths, 8-, 24-, or 32-bit addressing ., seven 
levels of interrupts, bus-watcher feature 

' UNIX drivers. fourth ·generat1on interface, bad
block detection utilities 

•Dyna throttle. Read Ahead, throttle burst con 
trol . read or write on odd-byte boundaries, pro
grammable drive and controller parameters. 
scatter-gather read/write. elevator seeks. dead
band control. 

$2,695 

•The Sun 3-Series 
The SNXRAM is the first 12 MB 
Sun 3-compatible memory card that 
delivers the full 16 MB address space 
using a single slot. Replacing up to 
3 Sun memory cards, it frees two 
VMEbus slots for expansion. 
• Available in 2, 4, 8, or 12 MB 

capacities. 
• No Dip Switches, it comes factory 

configured for correct starting 
address and memory sizing. 

• Using the 32-bit wide private 
memory bus, the SNXRAM frees 
the system bus from processor
memory transfers. 

The VMERAM provides 
4 MB of local memory for the 
VMEbus. _This highly reliable EDC 
memory can be used to support 
peripherals such as array processors 
operating in parallel with the main 
processor. 

Wrire or call for our new designer 
lirerature packages. 

CLEARPOINT INC. 
99 South Street • H opkinton, MA 01748 

U.S.A. 1-800-CLEARPT 
Telexo 29828 1 CLEARPOINT UR 
Massachusetts 617-435-5395/ 435-2301 
Europe Stepttade, Led. (Netherlands) 
Telexo 71080 ACTH NL Tel: (31 ) 23-256073 
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With the 
Series 386 NGEN, 
suddenly itS a 
whole new game. 

You can find other computers based on Intel's* new 
80386 microprocessor. 

But you won't find any that will do more for workgroups. 

INTRODUCING THE MOST VERSATILE 
386-BASED COMPUTER. 

Multiple operating systems. Built-in networking. 
Superior minicomputer performance. Only Convergent's'" 
new Series 386 NGEN ™ puts these features into a 
desktop computer for workgroups. 

For the first time, a 386-based computer can run 
MS-DOS* and CTOS™ application programs simultaneously, 
providing access to thousands of popular software 
packages. 

In addition to its multiple operating systems, the 386 
NGEN has unique multitasking capabilities. Which means 
people can get several jobs done at the same time. 
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For example, they can run Lotus 1-2-3~ Word Star* or 
dBase* Ill at the same time they're working on the NGEN® 
word processor, graphics or Multiplan:" 

386 POWER IN A NETWORK. 
CTOS, Convergent's network operating system, was 

designed to allow NGEN users to share software, printers 
and communication facilities. Because the networking 
hardware and software components are bu ilt in, NGEN 
lowers the cost per user. Available options also allow 
PCs to use Convergent's networking fac ilities. 

And everything-even large, complex programs
will run faster because the 386 NGEN is 4 to 6 times 
faster than the IBM PC/AT:* 

Like all NGEN processors, the 386 is fully compatible 
with our entire line of NGEN modules. Other NGEN 
systems can easily be upgraded so you protect existing 
hardware and software investments while gaining 
386 power and performance. 

These technologically advanced capabilities will soon 
be available throughout a line of Convergent 386 products. 
And they'll all be backed by our dedicated engineering 
support and service training. 

If you're an OEM or VAR, we'd like to show you just how 
much the Series 386 NGEN can do for you. And how fast. 

To find out, call us. 1-800-832-2255, ext. 296. In Europe, 
call 44-3444-1170Z 
Convergent, Serles 386 NGEN and CTOS are trademarks and NGEN is a registered trademark of 
Convergent Technologies, Inc. 

Convergent 
Intel isa registered tndemarkoflntel Corpontion. MS-DOS isa registered trademark and Multipliln isa tradl!!milrkofMlcrosoft C:orpontlon. UNIX Isa trademark of AT&T. lotus and 1-2-3 ;are re.glstered trademarks of Lotus DevelopmentCorpontion. 
WordSar is ;a trademark of MicroPro International Corporation. dBase is a trademuk of Ashton-Tate. IBM and PC/AT are registered trademarks of lnternulonal Business Machines Corporation. 
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How Dynathrottle boosts throughput 

Implemented in microcode and hardware, the 
Dynathrottle feature of Xylogics lnc.'s 752 H-SMD 
(high-performance storage module device) disk 
controller assembles two to six 1 K-byte sectors of 
data in the SK-byte FIFO (first in, first out) into large 
"superpackets." The controller sends them via 
pipeline over the VMEbus at OMA (direct 
memory-access) speeds of up to 18M bytes per 
second, without microprocessor intervention. 

Because the FIFO uses 45-nsec static RAMs 
instead of slower DRAMs, there is no data-transfer 
speed penalty, Chap Corey, vice president of R&D for 
Xylogics argues. And, because the whole process 
occurs without microprocessor intervention, there is 
no microprocessor overhead involved. 

"With Dynathrottle on the 752, we reduce 
interpacket deadtime by as much as 50 percent," 
contends Corey. "Data can move continuously from 
disk for any number of bytes. You can transfer an 
entire 2.4M-byte SMD disk, a whole cylinder, without 
losing a revolution." 

LARGE FIFO BUFFER SPEEDS DATA 
TOVMEBUS 

H-SMD 
DISK 

1,024-BYTE 
DATA SECTOR SERIALIZER/DESERIALIZER 

SK-BYTE 

FIFO BUFFER 
,___.....;:6;__ _ _:1\._ HIGH-SPEED 

5 I \ STATIC RAM 
'----4---'I \ SUPERPACKET 

3 I } ASSEMBLED 
'----2--"""'1 / 

'---r......:1-1: _ __,1 / 
J,L 

PIPELINE I 

32-BIT VMEBUS EK-BYTE SUPERPACKET :;---

SOURCE: XYLOGICS INC. 

Who can do more with 

Nothing stirs up 
healthy competition like 
a Pioneer Research disk 
drive Qualifier.'" Engineer
ing declares they can do 
more with the tester's off
line formatting flexibility, 
ability to exactly control 

48 

read/write gate timing, ease 
of adapting to different 
drives with different sector
ing, capability of reading 
and writing error maps, 
and the forward mobility of 
15-megabit data rates for 
ESDI, and 24-megabit 

for SMD interfaces. 
Q.A. and Test counter 

that with a Pioneer 
Research Qualifier, they 
can format as drives come 
in, emulating their control
ler and saving a production 
step, can test up to four 

drives and up to 50 drive 
formats, restore error 
maps, save time with up 
to 50 preprogrammed 
routines, and perform 
complEtte testing with go/ 
no-go indications. And 
with Pioneer's portability, 

The Great Pioneer Disk Drive Tester Challenge. 
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faces and optical disk on the bus. 
Although the company has a strong 

presence in the Multibus controller 
market-Peripheral Concepts gives 
Xylogics a 26. 1 percent market share, 
compared to 18.8 for Ciprico and 
11.2 for lnterphase-it entered the 
VMEbus controller arena late in 
1985. Xylogics hopes to pick up mar
ket share by supporting the migration 
of its customers from the 16-bit Mul
tibus I to the 32-bit VMEbus. 

"A majority of our Multibus I cus
tomers are moving up to VMEbus, 
because they need the performance," 
comments Dave Padley, Xylogics vice 
president for sales. "And a lot of new 
customers are using VMEbus who 
until recently had proprietary con
trollers." 

"We think VMEbus and high-per
formance disks is the place to be in 
the controller market," adds Padley. 
"We hope to be as dominant with 
YMEbus controllers as we are with 
Multibus." D 

INTERPRETER 

COMMUNICATIONS 

Shakeout coming among 
T-1 vendors 
James F. Donohue 
Managing Editor 

If the number of new product offer
ings is the criteria, the hottest items in 
computer communications these days 
are multiplexers for T-1, the service 
that provides 1.544M-bits-per-second 
(bps) transmission over leased tele
phone lines. Why? Money. With T-1 
you can save it, and multiplexers per
mit you to tap into the service. 

"Cost advantages are what it's all 
about," says Jim Michaels , product 
manager at Avanti Communications 
Corp. , Newport, R.I. , a vendor ofT-1 
products. 

Says John Gantz, executive vice 
president, Technology Financial Serv
ices Inc. , Chelmsford, Mass., "In gen-

era!, a single T-1 line operating over 
distances of under 200 miles is cheap
er than the 24 analog channels it 
replaces, although the cost advantage 
varies with circuit tariffs. Savings on 
the data side are also impressive. One 
T-1linkmighthandleupto1409.6K
bps data circuits at substantial sav
ings over equivalent Bell 3002 condi
tioned lines." 

About 50 concerns sell multiplexers 
for T-1, many of them start-ups like 
MegaRing Corp., Hauppauge, N.Y., 
and Newbridge Communications 
Networks Inc., Herndon, Va. , led by 
Terry Matthews, the flamboyant 
founder of Mi tel Inc. So far, the com
petition is based on the capabilities of 
the products, but industry seers ex
pect price wars to break out soon as 

Pioneer disk drive testers? 

they can do the programs 
anywhere-factory, depot 
or in the field. 

Both sides agree on the 
Qualifier's front panel pro
grammability, automatic 
readout of drive config
uration and status, and 

You be the judge. 
MINI-MICRO SYSTEMS/ April 1987 

PC-LINK software for Research's tester family can 
enhanced data collection, make winners of both Engi
manipulation and storage. neering and Q.A./Test. 

Engineering or Q.A./ Call 800-233-1745 
Test? Can't make up your or 800-848-1745 (in 
mind because you need California). 
more examples? Call us and 1745 Berkeley Street, 
we'll explain how Pioneer Santa Monica, CA 90404 

_.i• B!g~~~~fl 
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The TeleVideo 955. 
Seeing is belie 

Sure, most 5600 termi
nals can scrunch 132 
columns onto a 14" screen. 
But you need a magnifying 
glass to read them. 

Not so with the Tele Video® 
955. That's because we 
redesigned the proportion 
of,our characters and put 
·more space between them. 
And then put them on a 
high contrast, super dark 
screen. The result is the most 
readable 132 column ASCII 
display available. 

But there's more to the 
955 than meets the eye. 

Take our tilt-and-swivel 
positioning, for example. 
The screen rotates through a 
full 270° right and left, and 
from -5°to + 15°up and 
down. (Which makes backs 

1VI955 WY-50 

Green or Green 
Amber Only 

Yes No 

Dynamically allocated 
non-volatile function 512 128 
key memory 

Maximum non-
volatile bees per 256 4 
function ey 

High contrast super 
dark Matsushita screen 

Yes No 

List price $549 $499 

and necks feel a lot better.) 
Then we put all this in 

a machine with an incredibly 
small footprint, measuring 
just 9" x 12!' The result is 
a terminal that meets all 
the human factors stan
dards recommended 
for adoption by the 
American National 
Standards Institute. 

For more information 
about theTeleVideo 955, 
call the nearest TeleVideo 

regional office listed below, 
and we'll give you the name 
of your nearest distributor. 

The TeleVideo 955. It's 
a real eye-opener. 

0 TeleVideo® 
Settle for more. 

TeleVideo Systems, Inc., 1170 Morse Avenue, Sunnyvale, CA 94088-3568, ( 408) 745-7760, Regional Offices: Northwest ( 408] 745·7760, 
Southwest (714] 476·0244, South Central (214) 550·1060, Southeast (404) 447-1231, Midwest (312) 397-5400, East (516) 496·4777, 

Northeast (617) 890-3282. Amsterdam: 31.2503.35444, Paris: 33.1.4687.34.40, Londoru 44.9905.6464. 
C> 1987 Thie Video Systems, Inc. WYSE is a trademark of Wyse Tuchnology. 
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And there's ANSI 85 v ~- 1 ~- - And, it gives you 
Cobol. . ( built-in compatibility 

But why not have it all? with the most popular pc 
RM/COBOL-85 is really networks-including IBM's 
GSA-certified error-free for i PC Network, IBM's Tuken-
both Cobol standards in one --=-:.... Ring, Novell's Advanced 
compiler. Net Ware, 3Com's 3Plus, 

If you need high-level 74 and more. 
features like Sort-Merge \\ ---.(_ Want to know about the 
or String and Unstri~g, =""- '-:;? -~-~ hundreds of applications 
RM/COBOL-85's got it for - and tools that are 
you. The big difference: our -=----=-- _ --~ ) currently available? 
newest version compiles your - ~, ~ Just fill out the coupon 
applications two times faster and runs them up to below. Or contact your Ryan-McFarland 
eight times quicker compared to our earlier representative. 
RM/COBOL. Plus, your files can store up to five Ryan-McFarland RYAN-McFARLAND 

times more data. 609 Deep Valley Drive 1· 111 
Best. of all,_ RM/COBOL-~5. is upward R~lling Hills Estates, CA 90274 

compatible with all your existmg RM/COBOL 01 call 213/541-4828 

applications. They can be recompiled without any Ill W • • • •••••••!'I 
modifications to give you all the high-performance I Okay. Okay. Tell me more! Send me, free: MMS-

4 

advantages. I D RM/COBOL applications directory I 
Then in the same application, at the touch of a I D "Doe~ <?OBOL Have a Future" booklet I 

switch, you can add features from the new 1985 descr1bmg advantages of COBOL-85 
ANSI standard and combine all this performance I I 
with the convenience and maintenance advan- I Name I 
tages of structured programming. Company Title I 

Because you can mix and match 74 and 85 I 
features the way you want, you can move your I Street I 
applications to the 85 standard when it's conve- City State Zip I 
nient for you. I 

Either way, RM/COBOL-85 delivers all this • !_'hone c ) _ a 
flexibility whether you're in a DOS or UNIX • • - • • • • • • • • • • 
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the competitors jockey for position in 
an overcrowded market. 

For the time being, however, T-1 
products are not cheap. The Inte
grated Services Digital Exchange 
(ISDX) from another start-up, Spec
trum Digital Corp. , Herndon, is a 
multiplexer capable, with compres-

sion techniques, of squeezing the 
equivalent of up to 508 voice/data 
channels over eight T-1 lines. Price 
tags range from $12 ,000 (eight chan
nels on one T-1 line) to $450,000. 

However, multiplexers can squeeze 
so many additional bits onto T-1 lines 
-boosting data throughput so much 
-that some vendors claim a payback 
on their hardware in about six 

Full-time 
Employment . for your 

Laser Pnnter 

52 

Everyone knows printers are expen· 
sive, especially laser printers. And most 
of the lime, your printer just sits there 
waiting for something to do. 

BUFFALO PRODUCTS has unveiled 
the intelligent way of keeping your 
printers employed full-time ... with the 
newest addition to our line of intelli
gent buffers, the SX model. 

The Buffalo SX features 10 total in
put and output ports, combining both 
se rial and parallel interfacing, giving 
you to tal fl exibility to arrange your 
resource network. 

You can have up to 7 PC's sharing 3 
output devices !printers, laser printers, 
modems, plotters, etc. ). 2 PC' s sharing 
8 output devices or practically any 
combination in between. 

Some of the outstanding features 
include: 

• 256K dynamically allocated buffer, 
user upgradable to 1024K. 

VAR Contact Mandi Wood 
ACP International , (714) 558-9058 

• Daisy-chain up to 9 units to expand 
your network. 

• Simultaneous input by up to 3 
users at a time. 

• Individually configured serial ports 
for automatic protocol/baud rate 
and parallel/serial conversation. 

• Battery backup to store setup con· 
figuration . 

We are so sure you 'll like what you 
get in the new Buffalo SX Buffer, we 
are offering a No Questions Asked 
45-DAY-MONEY-BACK Guarantee 
along with our 1-year warranty. 

And the best part is the price .. 

only $695 

BURi4LD 
PRODUCTS 

Call 1-800-654-5301 
In Cali fornia, Call: (213) 493-2471 
Sales and Marketing, CSSL, Inc. 

Technical Assistance call: 1·800-345-2356 In California call : (408) 279-2356 
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months, just from savmgs on line 
charges. 

Hot and heavy competition, espe
cially if price cutting takes hold , will 
winnow out a lot of companies. " I 
can't believe that all the vendors that 
have come out can usefully play a 
roll ," says Dr. T. Doane Perry III , 
senior telecommunications consul
tant in market researcher Internation
al Data Corp.'s (IDC) Communica
tions Group, Framingham, Mass. 
"There are some combinations and 
mergers going on, and I would expect 
some shakeout." 

Alex Brown & Sons Inc. , a financial 
services concern in Baltimore , pre
dicts that companies selling T-1 mul
tiplexers have only until next year to 
assure their survival by achieving sig
nificant market share. Because of th is 
narrow window, the Brown report 
says, the established companies have 
a leg up in the survivability sweep
stakes over the start-ups. 

According to Brown, the vendors 
with the greatest market share are 
Avanti, Amdahl Corp.'s Communica
tions Systems Division, Richardson , 
Texas; Digital Communications Asso
ciates Inc. , Alpharetta, Ga.; General 
DataComm Inc. , Middlebury, Conn.; 
Network Equipment Technologies , 
Redwood City, Calif.; Tellabs Inc., 
Lisle, 111.; and Timeplex Inc. , Wood
cliff Lake, N.J . 

A huge pipe 

T-1 is a high-speed , digital-trans
mission service over telephone lines 
(copper wire and some microwave for 
the time being, fiber in not too many 
years). A good metaphor for T-1 is a 
huge pipe capable of carrying any 
data that can be digitized (including 
voice, video and facsimile) . There are 
the equivalent of 24 channels on the 
line, each moving data at about 64.3K 
bps. If you multiply 64.3K bps by 24 
lines, you get l.544M bps, the rated 
capacity of the line. 

Because ofloss to overhead, howev
er, the actual capacity of the line is 
really l .344M bps, according to Ava
nti's Michaels. 

Work continues in the United 
States and in Europe to boost the 
speed of T-1. In America, the Ex
change Carriers Standards Associa-
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NewburyS solution to 
The Great American Printer Hong-up. 

We've taken all the wrinkles out of paper handling. 
Now you can have reliable paper handling for more high-speed, dot 
matrix printing time. Newbury Office Systems Printers (OSP) are 
designed to more than match the capabilities of your Personal 
Computer-whether your application is word processing or financial 
modeling, using shared resources or local area networks. 

Set-ups and change-overs have never been easier with our 
3-way paper handling. 
In addition to speedy printing, Newbury gives you a new standard in 
3-mode convenience and flexibility We've integrated a unique, auto
matic paper-feed mechanism that is fast and reliable. It features self
registration auto-load for single sheets. Simply snap in an interlocking 
paper cassette for faster automatic sheet-feeder applications. Or, snap 
in the interlocking tractor option with single belt and gear for true 
alignment of continuous forms. 
Newbury offers more things for more offices. 
Even at speeds of 200 cps, noise levels are quieted to less than 50 
dBA. For print quality that is truly outstanding Newbury offers 9, 12 or 
18-wire OSP models. All feature high-speed printing thru-put with 
Newbury's exclusive 3-line look-ahead logic, low-mass, high-effi
ciency printheads, and fast-line advance. And when you're ready for 
color, you have it by just inserting a clip-in color ribbon cartridge. 
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Document after document, Newbury delivers faster thru-put rates 
and a total-feature-package that just makes more sense for more 
offices. 

Get more details immediately. 

Europe's Leading Peripherals Manufacturer 

Newbury Data, Inc. U.S. Headquarters 
2200 Pacific Coast Hwy, Suite 208 
Hermosa Beach, CA 90254 
Phone. So. West 2131372-3775, No. West 4151254-8350, 
No. East 6771273-2767, So. East 5721477-7227 

-------5487 

For OE Ms and Distributors Only. \ I D Rush details on Newbury's OSP Printers. 
D Send info on Newbury's 8850 300 /pm serial dot matrix printer. I D Send info on Newbury's mo 18933 240 cps Text Processing Printer. 

I 
D Send data on Newbury's.35" OMB and 5.25" 165 to 380MB high

performance Disk Driv .• 

I 
Name 

Company 

I Address 

I City 



RAD data compressors let you communicate TWICE AS FAST/ 
What's more, you can cut your communication 

costs by as much as half. · 

How do we do this? By using an adaptive coding 
algorithm, our sync and async compressors 
continually analyze incoming data and then code it -
abbreviating texts and numerics. By compressing the 
data, line capacity is· doubled, enabling data to be 
t?ansmitted twice as fast. 

For example, you can transmit at 19.2 kbps while 
using 9.6 kbps modems! At the receiving end, the 
compressor completely restores the data -without 
change or distortion, using error correction to speed 
your data, even through noisy lines. 

Both the sync compressor, TRIMLINK, and the 
async unit, COMPRESSORAD, operate on dial-up or 
leased lines with most protocols, standard or tailor 
made. Just plug in the compressors and switch up to 
19.2 kbps using your existing modems. You'll see how 
well we suit your current equipment. 

Find out more about speeding your 
communications while cutting your costs. Contact 
your nearest distributor today and discover how data 
compression can put you ahead in the race. 

LEASED LINE 

~ Modem Modem Trimbnk ~ 
= = 

192 Kbps 9600bps 192 Kbps 

Computer1 Computer2 

19.2 Kbps 9600bps 

data communications ltd. 

U.S. Headquarten 
151 West Passaic St., Rochelle Park, NJ 07662 

Tel. (201) 587-8822, Telex: 6502403647MCl,Fax. 201-368-2102 
lntematioul HNdquarten 

8 Hanecbosbet St., TelAYiv 69710, laael 
Tel. 972-3-483331, Telex: 371263 RADCO If., Fax. 972-3-475933 

AUl1'1UILlA INOLAND 
Datacroft D.C. Ltd. G.A.O.C. Ltd. 
(03) 726 9911 044 282 4011 

llELGIUM 
INES Datacom NV 
(02) 720.51.61 

FRAHCE 
Datatel 
(1)46 03.96 00 

DEHllAJU( 
DatalogA)S 
01-200066 

ITALY JAPAJI 
Oataconsyst S.p.A. Furukawa Agency 
(02) 21 36 551 03.794 4267 

llEW DALAIOl POllTVGAL 
O.tacom Eqwpment Ltd Etatronica Lda 
(04) 846189 01 31 99 80 
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IPAIN 
PaymaS.L. 
(9!)7332050 
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COMMUNICATIONS 

ti on is working on standards for T-1 C 
(3 .152M bps), T2 (6.312M bps) and 
T3 (44.736M bps). 

A lot of people think T-1 was in
vented in 1983 when AT&T Co. cut 
prices on the service and the local 
telephone companies (then called tel
cos, now called regional Bell operat
ing companies) first saw an opportun
ity to make serious money with it. But 
AT&T first offered T-1 to business in 
1977, and the telcos had been using it 
since the early 1960s. 

Although T-1, as a technology, is a 
quarter century old, it was the price 
cuts just five years ago that spurred 
the business. There were 10,000 
leased circuits in service in 1983; 
there are more than 50,000 today. 

For a time, T-1 was little more than 
a point-to-point broadband link (usu
ally city to city or building to build
ing) for voice and digital communica
tions , and only communications 
specialists had much to do with it. 
System integrators began to get in
volved with T-1 in 1985 when AT&T 
standardized protocols for packetiz
ing information, enabling data to be 
efficiently managed: moved around, 
stored, broken apart and reformed in 
blocks of data on and off T-1 lines. 

Now, vendors push T-1 as huge 
pipelines to connect computer net
works, bringing the technology into 
the world of system integrators. Mi
chaels, for example, sees T-1 acting as 
gateways in local area networks 
(LANs). Such a product is made by 
Vitalink Communications Corp., 
Mountain View, Calif., for Digital 
Equipment Corp. networks. 

"T-1 is bandwidth, lots of it," Mi
chaels says. "Anytime that you want 
to use a lot of bandwidth, such as 
LAN gateways, that's a T-1 applica
tion." 

The service and its products 

There are two kinds of T-1. First, 
there's the service itself, sold by 
AT&T, MCI Communications Corp. 
and, most recently, by US Sprint 
Communications Co. Second, there 
are the products, like multiplexers, 
that add intelligence, efficiency or 
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WHO'S WHO IN T· I MULTIPLEXIRS 

TIMEPLEX INC. 

speed to the line-it's among these 
vendors that the shakeout is expected. 

However, AT&T, MCI and US 
Sprint are engaged in a T-1 price war 
at the moment, and it's not even clear 
that all three of these communica
tions giants will continue in the busi
ness. 

In the product area, the newer com
panies are pumping out new hard
ware, many of them at the leading 
edge of telephone technology. One is 
General Communications Corp., 
Farmingdale, N.J. The company 
claims its TlOOV is the first T-1 com
munications controller fully compati
ble with AT &T's integrated Services 
Digital Network (ISON). 

Anyone familiar with ISON recog
nizes the similarity between T-1 and 
the "primary" service of ISON, also 
called 23B + D. The service provides 
23 64K-bps "B," or bearer, channels 
for voice and data, and one 64K-bps 
" D," or Delta, channel for signalling 
and supervision. Despite the similari
ty in transmission speed and number 
of channels, T-1 and ISON are not 
compatible. (Also, ISON, although 
under test, does not yet exist commer
cially.) 

Says Michaels, "Think of T-1 as an 
ISON environment with existing 
technology." Adds IDC's Perry, "It's 
what ISON might aim to be one day." 
Other T-1 vendors are working to
ward compatibility with ISON. Tench 

NETWORK 
EQUIPMENT 
TECHNOLOGIES 

""""--AVANT! 
COMMUNICATIONS 
CORP. 

DIGITAL 
COMMUNICATIONS 

ASSOCIATES/ 
COHESIVE 
NETWORK 

CORP. 

SOURCE: ALEX BROWN & SONS INC. 

Coxe, product manager at Digital 
Communications Associates, says 
that one of the selling points for T-1 
products is that "ISON can build on 
T-1." 

A principal job of the multiplexers 
is to squeeze even more data onto the 
T-1 line. Aydin Monitor Systems, 
Fort Washington, Pa., has introduced 
a multiplexer that takes advantage of 
the natural pauses and gaps in voice 
communications to compress conver
sations at a ratio of 4-to- l , effectively 
giving the user 96 voice lines on a 
single T-1 circuit (24 lines times 4). 

Another vendor is StrataCom Inc., 
Campbell, Calif., which claims 2-to- l 
compression of voice and up to 4-to- l 
compression of data. Richard E. 
Moley, president of StrataCom, says 
an ability to compress data will be
come increasingly important for T-1 
lines. "Right now," he says, "there's 
more voice communication than data 
transmission over T-1. But the 
amount of voice communication is 
growing only 5 percent a year, while 
the amount of data communication is 
growing at a rate of 30 percent a 
year." 

Analysts forecast simi-lar rates of 
growth for the value of the entire T-1 
industry. Says the Alex Brown report, 
" We estimate that the T-1 market
place totalled $17 5 million in 1985, 
$270 million in 1986 and will grow to 
$665 million in 1989." D 
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Tltt T- family 
of .,.,_.tlly com
patjllle UNIX 
ntpermicros. 
T,,_.32!41JO 
(J-16111m.L 
TOSfT321600 
(8-4811m'S,L 
r-321800 
(32-128 uurs). 

Tower 1s a registered trademark of NCR Corporation UNIX and Syatems V are trademarka of AT&T Bell Laboratories. 
Speciftcations subject to change. Your NCR sales representative can provide the latest information. 

THE NCR 1DWER. 
A SMART FOUNDATION 1D BUILD ON 

NCR Corporation, USG-1, Dayton, OH 45479. Nationwide (800) CALL NCR. 
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QIC standards stimulate tape 
drive markets 
Raymond C. Freeman, Jr. 
Contributing Editor 

The QIC Working Group has been 
a textbook example of the power of 
standardization to stimulate markets . 
Worldwide shipments of quarter-inch 
streaming tape drives in 1982, the 
year the QIC (Quarter-Inch Compati
bility) Working Group was formed , 
totaled 29 ,000 drives . Four years 
later, 560,000 such drives were deliv
ered, most conforming to the QIC-24 
recording-format standard. 

Known formally as the Working 
Group for Quarter-Inch Cartridge 
Drive Compatibility, the QIC group 
creates and adopts "development 
standards." These documents repre
sent consensus definitions of prod
ucts that will be compatible when 
developed and brought to market by 
individual manufacturers. Many of 
these development standards are sub
mitted to ANSI committees and to 
the European Computer Manufactur
ers Association for consideration as 
formal product standards, after devel
opment experience has been gained 
and revision status of the documents 
has stabilized. 

The QIC group has adopted some 
13 active development standards dur
ing a 41/i-year period (Table 1 ). These 
standards define four product classes: 
two full-size cartridge classes and two 
minicartridge classes (Table 2). 

Each product class is commonly 
identified by the number of the devel
opment standard for its recording for
mat. For example, "QIC-24" con
notes a full-size cartridge class with 
formatted storage capacity of 60M 
bytes on nine tracks, using 600 feet of 
tape. QIC-24 drives come with either 
an intelligent interface-such as 
QIC-02 or the small computer sys
tems interface (SCSI)-or a basic 
QIC-36 interface. The newer QIC-
120 class provides 125M bytes on 15 
tracks with the same choice of intelli
gent interfaces. Both of these full-size 
cartridge classes have gravitated to-
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Raymond C. 
Freeman, Jr. is 
president of 
Freeman 
Associates Inc., a 
Santa Barbara, 
Calif., market 
research and 
consulting 
company 
specializing in the 
tape-drive and 
optical-disk 
industries. 

TABLE 1 

DIVILOPMllll' ITANDA•DI ADOPTID BY QIC 

OIC-02 intelligent drive interface 
OIC-24 recording format (60M bytes) 
OIC-36 basic drive interface 
OIC-40 recording format (40M bytes) 
OIC-100 recording format (40M bytes) 
OIC-102 magnetic head for QIC-100 drives 
QIC-103 basic drive interface 
OIC-104 SCSI interface implementation 
OIC-105 magnetic head for QIC-120 drives 
OIC-106 magnetic head for OIC-40 drives 
OIC-107 basic drive interface 
OIC-108 SCSI command set for " random-access" drives 
OIC-120 recording format (125M bytes) 

Source_ Freeman Associates Inc 

TAILE2 

QIC PRODUCT •AMILlll 

~ 
a 
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CJ" ~ ~ 4:' (j. "" 
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Cartridge drives 
OIC-24 60 DC600A 10- 10 OIC-02 OIC-36 

DC600XTD QIC-104 (SCSI) 

OIC-120 125 DC600A 10- 10 QIC-02 OIC-105 
DC600XTD QIC-104 (SCSI) 

Minicartridge 
drives 
OIC-40 40 DC2000 10-" OIC-108 (SCSI) QIC-107 QIC-106 

(flexible) 

QIC-100 20 or 40 DC2000 10-12 QIC-108 (SCSI) OIC-103 QIC-102 

Source: Freeman Associates Inc . 
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With our new PM/286 network 
server, you can put tqgether high
performance networks for up to 
40% less than the cost of com
parable systems. 

Look at the chart. Y6u'll see the 
TeleVideo PM/286 network server 
beats the others and still gives you 
all the power you're looking for. 

The performance you want. 
Our intelligent network Starboard 
is designed with an Intel 8088 
microprocessor maintaining high 
throughput, even as users are 

Software savings, too. 
We maximize your software invest
ment because the PM/286 runs a 
custom version of Advanced Net
Ware/286,* and is compatible with 
virtually any single user or multi
user application written for MS 
DOS, NetWare or NETBIOS. We 
also support the key programming 
languages. . 

Reliabilityyou can 
count on. 

The PM/286 is built on TeleVideo's 
five years experience i:ri the multi

added. And the 
PM/286 is pow
ered with the Intel 
80286,8MHz 
engine. So it can 
handle heavy 
loads, serving up 
files almost as fast 
as you can say 
"fetch." 

COST PER USER 
user network · 
business, with 
over 87;000 work
stations attached 
to TeleVideo file 
servers. Plus, it's 
backed with our 
new; umpatched 
ONSITE warranty 
service. 

8 User 16 User 
System System 

TeleVideo $1,257 $ 926 PM/286 

!BM Token $2,058 $1,<l74 Ring' Network 

3Com3Server3 $1,942 $1,268 Sysle!Jl• 

Novell' Server $2,119 $1,357 System 

The flexibility Prices tire manufacturer list for com parable Make the right 
connection. you need. cQn/igurations with hard disk, tape drive, RAM 

memory, nctwOrk interface boards and network 

The PM/286 gives 
you more options. 

operating system. Dedicated file server only. 
Now's the time to No workstation. 

It's easy to add up to 24 users. With 
the PM/286, you can use IBM PCs: 
other compatibles or Tele Video disk
less workstations. Our $999 disk
less workstations feature built-in 
network connections; so installation 
is as easy as plugging them in. 

You can select the PM/286 
model that best suits your applica
tion: 40 or 71 Mbyte hard disk (and 
room for more); 1 or 2 MB RAM; 
and up to 24 users. All models 
include a 1.2 MB floppy, 60 Mbyte 
streaming tape back-up, and a high 
resolution monitor. 

· find out just how 
much you'll save with the new Tele
Video PM/286 network server. 

Call your TeleVideo represen
tative, or 1•800-835-3228 today 
for more infon:;nation, and to find 
out about the TeleVideo seminar 
coming to your area soon. 

Make the best price/perfor
mance connection. Connect with 
Tele Video. 

OTeleVideo® 
TeleVideo System s, Inc., 1170 Morse Avenue, Sunnyvale, CA 94088-3568, (401;1) 7~-7760 . 

Regional offices: West (408) 745-7760; Southwest (714) 476-0244; South Central (214) 550-1060; 
Southeast (404) 447-1231; Midwest (312) 397-5400; East (516) 496-4777; Northeast (617) 890-3282. 

European offices: Amsterdam 31.2503.35444; P aris 33.1.4687.34.40; London 44.9905.6464. 

"' IBM PC and Token Ring are trademarks of lnterna tionaJ Business Machi ne$ Corporation. Advanced NetWare/286 and Novell 
are trademarks of Novell , Inc .. 3Com 3Server3 System.is a trademark of 3Com Corporation . 1~8'71bleVidco Systems. Inc, 
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TA8LE3 

QIC DRIYI IUPPLIDS 
Minicartridge Data cartridge 

Manufacturer QIC-40 

All~ ~ 

Archive ~ 

Braam~ 
California Pe~herals 
Cipher 
Conpart 
Kenned~ 

~ 

North Atlantic 
l\forttlam ~om 
Perex 
Shinwa 
TAF 
Tallgrass 
Tandbe_fl!_ 
3M 
Wangtek ~ 

ward half-height 51/4-inch form fac
tors. 

Buyers interested in smaller form 
factors are candidates for minicar
tridge drives. These products are 

QIC-100 QIC-24 QIC-120 

~ Iii' 
~ 

~ ~ 

~ ~ 

~ 

~ ~ 

~ ~ 

~ 

~ 

~ 

L 
~ 

~ ~ 

~ 

~ ~ 

Source· Freeman Associates Jnc 

moving into 31/i-inch packages. 
QIC-40 products record 40M bytes 
on 20 tracks, using 200 feet of quar
ter-inch tape. These devices can plug 
into a flexible disk controller (QIC-

I 07) or a SCSI port (QIC-108), de
pending on the version selected. QIC-
100 minicartridge drives record 20M 
bytes on 12 tracks or 40M bytes on 24 
tracks. The interface choices for QIC-
100 products include the basic QIC-
103 and the QIC-108 SCSI. 

The QIC group has also created 
development standards for the mag
netic heads required by three of the 
product classes. These head standards 
are intended to enhance market ac
ceptance of the drives by reducing 
cost and improving product availabil-
ity. . 

More than 17 tape-drive manufac
turers now offer QIC-compatible de
vices (Table 3). This critical mass of 
suppliers is expected to stimulate fur
ther market acceptance of already
popular quarter-inch cartridge tape 
drives. Meanwhile, QIC is at work 
defining 300M-byte and 600M-byte 
tape-cartridge drives and I OOM-byte 
and 200M-byte minicartridge drives. 

D 

CMOS Little Board™/PC 
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Ideally suited for embedded microcomputer applications where IBM® PC software and bus compatibility are 
required and low power, small size, and high reliability are critical. 

• File servers 

• Diskless workstations 

• Portable instruments 

• Remote data logging 

• Protocol conversion 

• Point-of-sale terminals 

• Telecommunications 

• Industrial process control 

• Distributed processing 

• Harsh environments 

BOOTS PC-DOS/ MS DOS 

COMPUTERS , INCORPORATED 

SCSI BUS INTERFACE 
(HARD DISK, ETC) 

MATH 
CO-PROCESSOR ---
OPTION 

768 KRAM 

POWERFUL 
V40 CPU 

FLOPPY DISK CONTROLLER 
(3.5"/5.25", 
360 K/720 K, 1.2 M8) 

UP TO 128 K 
EPROM/RAM/NOVRAM 
BATTERY BACKED RT CLOCK MS-DOS Microsoft Corp. 

PARALLEL 
PRINTER PORT 

PC BUS 

4MODEVIDEO 
CONTROLLER 
OPTION 
(MONOCHROME, 
HERCULES, CGA, 
HIGH RES CGA) 

67 East Evelyn Avenue a Post Office Box 390427, Mountain View, CA 94039 a C415J 962-0230 a TLX 4940302 

Distributors• Argentina: Factorial , S.A . 41-0018 • Australla: Current Solutions (03) 277-5959 •Belgium: Centre Electronique Lempereur (041) 23-45-
41 •Brazil: Computadores Compuleader (41) 262-4866 •Canada: Tri-M (604) 438-0028 •Denmark: Danbit (03) 66 20 20 • Flnland: Symmetric OY 
358-0-585-322 •France: Egal Plus (1) 4502-1800 •Germany, Wettt: IST-Elektronik Vertribes GmbH 089-611-6151 •Israel: Alpha Terminals, Ltd . (03) 
49-16-95 •Spain: Hardware & Software 204-2099 •Sweden: AB Akta (08) 54-20-20 •UK: Ambar Systems Ltd. 0296 43551 •USA: Contact Ampro 
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• No, Maxtor isn't 
announcing a gigabyte drive. 

Not yet. 
But consider this. In just four 

years, we've increased capacities 
in our 5}i-inch disk drive families 
from 85 MB to 800 MB. 

So can gigabytes be far behind? 
That's why now's the time 

to start thinking about what you 
could do with a gigabyte drive 
from Maxtor. Like open up new 
applications. New markets. And 
a devastating competitive edge. 

But then, you can get those 
advantages from every Maxtor 
drive. Because each one offers 
the highest performance, highest 
capacity and lowest cost-per
megabyte in its class. 

So don't just think gig. 
Think Maxtor. 
Maxtor Corporation, 211 

River Oaks Parkway, San Jose, 
CA95134, (408) 432-1700, 
TELEX 171074. 

Sales offices: Austin (512) 
345-2742,Boston (617) 872-8556, 
Orange County (714) 472-2344, 
New Jersey (201) 747-7337, 
San Jose (408) 435-7884; Woking, 
England (44)/4862-29814. 

~~ 
Distributed by: Anthem Electronics, Inc., Lionex Corporation, Pioneer-Standard Electronics, Inc., Quality Components, Inc., Storex Corporation. 

<I:> 1987 Maxtor Corporation. 
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FEATURE HIGHLIGHTS 

p. 71 ........... Powerful VMEbus 

p. 97 . . . . . Here come the portables 

p. 113 . ..... Uniting UNIX and DOS 
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VMEBUS PACKS MULTIPROCESSING POWER ••••••••• 71 
Particularly well suited for multiprocessing and real-time industrial applica
tions, VMEbus boards continue to boost performance through a variety of 
new developments. These include high-speed central, signal and math pro
cessors; memory-management units; faster, more intelligent 1/0 channels: 
and abundant software. MMS takes a look at major VMEbus boards from 
among more than 300 board vendors. 

BOARDS, SOFTWARE ENRICH LASER PRINTERS • ••••• • 83 
Because more than 45 companies now offer laser pr-inters, it's getting 
harder and harder to differentiate among them . Buying plain vanilla laser 
printers in volume and reselling thus becomes increasingly difficult. For 
system integrators and resellers, the goal is to add value via faster inter-

_faces, add-in memories and powerful page-description languages. Our sur
vey covers those add-in/add-on products. It also includes a table of avail
able laser printers, with key specs such as type of engine, speed, emulation 
and price. 

MATURING LAPTOPS LURE USERS ••••••••••••••• • 97 

The portable computer market has been slow in developing, but this year's 
crop ushers in a handful of light, yet powerful, laptops that might unlock 
the market's potential. MMS takes a look at eleven of the leading units and 
ou tlines what's required in the "ultimate laptop". 

INTEL'S 386 UNITES UNIX AND DOS SOFTWARE •••• 113 
Running UNIX and DOS software on the same machine enables system 
integrators and software developers to tap the best of both worlds and to 
potentially double their customer bases. Products like the VP/ix, UNIX
DOS, integration-developed jointly by Interactive Systems Corp. and 
Phoenix Technologies Ltd.-and Locus Computing Corp.'s Merge software 
are leading the way. In this exclusive feature, Intel Corp. shows you how to 
use its powerful 80386 microprocesor to create virtual 8086 machines on 
top of UNIX and run DOS and UNIX applications concurrently . 

MINI-MICRO SYSTEMS/ April 1987 



~ Negotiating 
Seminar Works! 
R>rbes Magazine said it 
simply: "Sure, there are dozens of 
guys - too many - running 
around giving seminars. But 
Karrass' client list is a breed apart: 
Mobil, General Motors, Ford, IBM, 
General Electric, Arco, Shell, ITT, 
Phillips Petroleum, - 9 out of the 
nation's 15 largest companies -
plus 140 others." Forbes added: 

"Kaiser Aluminum & Chemical, 
Dr. Chester L. Karrass 

which spent about $15,000 over several years on 
Karrass Seminars, asked employees to identify 
specific savings they had made through better 
company negotiating. The total ran into 
millions of dollars. A Boeing sales executive 
says the same about a single Mideast 
negotiation. At General Electric, renowned for 
its own in-house training programs, 90 per cent 
of the employees called the Karrass course their 
most significant career training ever. The 
seminars are even regarded as a fringe benefit. 
'You wouldn't believe how many of our 
employees have told me what a good deal they 
got on a boat or a car because they adopted 
Karrass' strategies; says the head of training at 
a major oil company." (Forbes Feb. 15, 1982) 

Since that article appeared in Forbes, 
February 15, 1982, the number of Fortune 
500 companies sending executives, managers 
and other key staff members through 
the Karrass Seminar has risen to 

¢ Continued next page 



f egotiating®Works! 
Negotiating Skills are Keys to Your Success in Business and Life. 
Your agreements, understandings and relationships mean the difference between success and failure. Poor agreements 
with other companies and individuals are always breaking down. They bring nagging dissatisfaction and aggravation into 
your business and personal life. 

But good agreements help you reach and exceed your own objectives; and they leave the other party gaining more 
satisfaction at the same time. 

This is true whether you are: 

• Determining the price and terms at which you buy or sell 

• Closing with an important customer 
• Persuading others to work with and not against you 

• Setting or meeting budgets 
• Finalizing and administrating simple or complex contracts 

EFFECTIVE NEGOTIATING' SEMINAR TOPICS: 
mCKllG TO YOUR OWN GAME PLAN 
Wll1t Peotile FO!Jlll To Do• Pyramid of Planning 
• First Things First • Product Strategy • Fact 
Finding· One Useful List, Plug.Ing Tiie IJ1u On 
Your Side • Smoking Out Their Concessions 
YOU HAVE MORE POWER THAN YOU THINK 
Using Hidden 1Jver1g1 •Power of Legitimacy· 
Commitment Power • Word Power • Power of 
Knowledge • Risk-Taking Power • Hard-Work 
Power • The Limits of a Seller's Sole-Source 
Power • The Limits of a Buyer's Power to Use 
Compernion ·Putting Time on Your Side· Power 
of Rules and Precedent• Team Power• Power of 
Status and Appearance, Strengths end Wiik· 
neu11 • Self-Evaluation, Whit Your Opponent 
Really Wants• Stated Motives· 'Under the Ice
berg' • Using Hidden Needs, Long-Tenn Rel•· 
tlOftships VIM One Shot Deals• Who Benefits 
Most • Making Long Term Relationships Work 
For You • Turning Things Around 
BETTER AGREEMENTS RIGHT NOW! 
Both Sides Win • Ten Tips That Always Work • 
You Can Negotiate Specifications, One Win· Do 
Well For Yoqrself •How To Get More Information 
• Who Talks Too Much? • Better Questions For 
You • Don 't Trust Assumptions • Cost Break· 
downs • Yes or No?· How To Make A Conces
sion, Personal Negotl1tlng • Goodwill and 
Rapport Mean Business· Negotiating an Organi
zation • Summary • Five Modes 
YOU CAN1 HIT A TARGET YOU NEVER SET 
How To Set And Achieve Your Targets• A Practi· 
cal Method For Team Target Setting • Gaining 
Personal Targets• The 'Must' and 'Give" Issues 
·Min-Max Positions, When You Elpect !Ju You 
Get Liu • How Expectations Affect Outcomes • 
How Expectations Go Up and Down in the Other 
Person's Head• Achievers and Non-Achievers• 
Risk Takes and Avoiders, Whit Makes A Good 
Neeot11tor • Change The Negotiator - Keep The 
Initiative• Tying the Plan Together 
USING YOUR STRENGTH IN -
Buslneu • Sell ing • Purchasing • 
Manager/Employee Relations• Real Estate Trans
actions • Contracts. Legal Conflicts, Engineer
ing Specilicalions, Personal Needs and 
Tran11cti011s 
SOME TIPS FROM THE COMPETITION 
How Other Cultures Negotiate· Opening Moves 
• Authority Limits • Measuring Concessions • 
"Fair and Reasonable" 
TRAPS AND TACTICS 
KltDing Your Eyes Open • Quick Deals • Dead
linef •Telephone Mistakes· Using the Phone To 
Your Advantage • Summary For Success. Ap
plying Time Tactics• Patience· Japanese Power 
•How To Build Patience Systematically• Buy Now 
• Negotiate Later• Acceptance Time • Change of 
Pace • Initiative Tactic Applying Authority T1c
lics • Authority and No-Authority 

Elcllatlng AutllorHy ·A Movie Industry Tactic To 
watch Out For · Why Authority Mixes You Up • 
Limited Authority • Full Authority Pitfalls • How 
The Highest Executives Escape from Authority 
When They Want To 
COUNTERMEASURES 
Demand And Oller Tactics• Testing A Firm Price 
• 'Take It or Leave It"• When a Firm Stand is Nec
essary • How to Reduce Resentment, Learning 
To Welk •Y -And Come Back! • Taking On 
Higher Authority, Zeroing In • How To Pin Down 
What The Other Partv Will Take • But Why And 
How Every Contract Changes Silently Over Time• 
Projecting For Real-World Results And Reactions 
DEALING WITH DEADLOCKS • . . YOU WIN 
Breaking A Deadlock or Making One • Is The 
Price Right? Why You Must Negotiate Anyway • 
15 Ways To Break Deadlocks and Avoid Impasses 
• How To Get Someone To Deal With You Who 
Won 't! - AN ABSOLUTELY UNIQUE EXERCISE 
TO HELP YOU RIGHT AWAY 
GUARDING AGAINST TRICKS 
Psycllological Ploys Meant To Corner You • 
Good Guy • Bad Guy • Averages and Statistics • 
Why All Facts Are Negotiable• Negotiating Tricks 
From the Movie Industry 
MORE SUBTLETIES - MORE SKILLS! 
Understanding For SeH-Detense • How Funny
Money Can Work For or Against You • Issues 
Even Experienced Negotiators Miss • Planning 
Purpose Traps That Salespeople Fall Into • The 
Reverse Auction A Very Tough Tactic· Competi
tion Face To Face, Nibbles 11111 Add Up· How To 
Stop Them in Any Aareement • How To Stop a 
Buyer's or Seller's Hidden Nibbling, FourT1ctics 
Hird To Cope With• Dirtv Trick Escalation ·The 
Bip Proposal Puzzle• Backing Oii A Concession• 
Mistakes • Real or Otherwise, Tiie Bogey Worb 
Almost Enry Time· What It Is and Why It Works 
• Why Tiger Teams Get Results • Is Any Budget 
Constraint Real? • Countermeasures. The 
Krunch • Dangers and Opportunities • How The 
Seller Should Handle The Krunch and Turn It 
Around, Whit Will Work For You In The 
T1111llest Neaotl1ti011? ·Time To Think• Proven 
Techniques To Give Yourself More Time • Why 
Teams Make Sense · Pitfalls and Opportunities 
YOUR HELPFUL CONCESSIONS 
WHY THEY CAN HURT YOU 
Opening otters • How Fast Should You Move? • 
Should You Split The Difference? • Much More 
On Doing it Right, How Winners Win· With Real 
MDftey • The Critique - What Went Wrong -
What Went Right 
GAINING SUCCESSFUL AGREEMENTS 
AND KEEPING THEM 
Attendees Discussion • Negotiating Problems • 
How To Deal With Them, How Hard A B1rg1ln 
Should You Drive Alter Tiie Negot111ion • How 
You and Your Company Benefit , Review • Pre
scription For Continuing Succeu 

See back page for two-day 
seminar schedule and fees 

• Working on a problem with someone important to you 

• Managing and supervising those responsible for doing 
the work properly in your organization, in other depart
ments and on the outside 

• Breaking or avoiding a serious impasse 

Yours FREE When 
You Attend 

No other seminar offers so much. 
Everyone who attends receives free to take home 

the most comprehensive, state-of-the-art package 
of materials on negotiation available anywhere 
today. 

This multimedia package is not only a constant 
reminder of everything you learn at the seminar 
but includes additional material not covered in the 
two-day program. The package assures you can 
keep the course working for you in the years ahead. 

Your take-home reference materials will include: 
- Effective Negotiating® Reference Cassettes, 

11 one-hour audio tapes designed for review and 
reinforcement. 

- "The Negotiating Game," Dr. Karrass' 
definitive best-selling hardcover book, the choice of 
three book clubs. 

"Give And Take" The Completed Guide To 
Negotiating Strategies and Tactics, another best
selling book by Dr. Karrass, chosen by four book 
clubs. 

- "Effective Negotiating® Workbook and Action 
Guide," outlining the Karrass Seminar with pro
vocative questions and exercises. 

- Certificate of Completion, suitable for 
framing. 

For Those Who Cannot Attend The Seminar 
This multimedia package - the two hardcover books, 

the workbook, and the 11-hour set of audio tapes - is 
available by mail order. 

The set is $315 including handling, shipping, and insur
ance. There is a money back guarantee, if you are not 
satisfied and return it within 10 days. Send check (no pur
chase orders) to Karrass Seminars, 1633 Stanford St., 
Santa Monica, CA 90404. 
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260. And these companies have 
been joined by hundreds of 
smaller business and 
professional organizations, as 
well as governmental agencies 
on the federal and state level. 

In all, over a quarter of a 
million people have attended 
EFFECTIVE NEGOTIATING®, 
and gone away armed with all 
the strategies, tactics, techniques 
and skills of negotiation that 
Dr. Karrass learned and has 
tested in three decades of 
practical negotiation, advanced 
academic study, and pioneering 
research in the field. 

Why are more people 
attending EFFECTIVE 
NEGOTIATING® each year? 
They know that successful 
negotiators are successful 
people. And successful 
negotiators aren't born -
they're trained. 

They also realize negotiation 
isn't something reserved for 
diplomats and labor relations 
people. We all negotiate, and we 
all spend a great deal of time at 
it. We negotiate in business 
with the people we buy from, 
and the people we sell to. We 
negotiate with our own bosses. 
We negotiate with our own 
employees. We negotiate in our 
personal lives, time and time 
again. 

As Newsweek once said: 
"Negotiation is the game of life." 

This is YOUR copy 
tear out and take with you 

©Karrass International 1987 

Effective N 

Dr. Chester L. Karrass 
It is no surprise that the most successful negotiation semi

nar in the United States would be created and designed by Dr. 
Karrass. No other negotiator in the country has a similar 
background. Dr. Karrass has combined over 25 years of on
the-job experience with advanced academic credentials in ne
gotiation techniques. 

After earning an Engineering degree from the University 
of Colorado and a Masters in Business from Columbia Univer
sity, he became a negotiator for the Hughes organization. 
There he won the first Howard Hughes Doctoral Fellowship 
Award and spent three years conducting advanced research 
and experimentations in negotiation techniques before earn
ing his Doctorate from the University of Southern California. 
He then returned to Hughes as a negotiation consultant. 

In 1969 Dr. Karrass used his research and experience in his 
pioneering EFFECTIVE NEGOTIATING® seminar, as
sisting other business people to master the strategies, tactics 
and psychological insights of negotiating. 

When he began holding these seminars, most business ex
ecutives and professionals did not realize how much they actu
ally negotiated. Now over 250,000 professionals, including 
salespeople, buyers, corporate leaders, managers, engineers, 
financial officers, C.E.O.s and international business people 
have attended Dr. Karrass' EFFECTIVE NEGOTIATING-' 
seminar. 

Many of the participants have attended the EFFECTIVE 
NEGOTIATING® seminar in-house, and more than 170 of the 
Fortune 500 corporations currently license the Karrass pro
gram. 

Dr. Karrass is the author of four books on negotiation, 
including "The Negotiating Game," and "Give and Take." 
They are all best-sellers in their field. 

His EFFECTIVE NEGOTIATING'"' seminar is packed with 
the strategies, techniques, tactics, tips and skills Dr. Karrass 
learned, practiced and tested over the past three decades. He 
designed the seminar program to be practical, hard-hitting 
and to pay off - literally. He constantly updates it. Karrass 
Seminar course leaders are carefully selected for their experi
ence and skill; and especially trained for their seminar roles 
- leading, teaching, discussing, motivating, and making it 
all as enjoyable as it is educational. 

And at the Karrass Seminar you'll broaden your range of 
business acquaintances, sharing not only learning sessions 
but meals and coffee breaks with presidents, vice presidents, 
sales and purchasing executives, and other business and 
professional people from a wide spectrum of enterprise. 



TWO QUICK EASY WAYS TO REGISTER: 

1 

2 

Simply choose the City and Date of the semi
nar you wish to attend and 

Call (213) 453-1806 
OR 

MAIL the Enrollment Form below to: 
Karrass Seminars, 1633 Stanford Street, 
Santa Monica, CA 90404 

Enrollment is limited to personalize individual 
coverage, so lose no time in choosing the date and 
place of the seminar you wish to attend. 

FEE INCLUDES: • Tuition • 11 hour Audio Cas
sette Series• Give & Take (hardcover book) •The 
Negotiating Game (hardcover book) • Workbook • 
Luncheons • Certificate of Completion 

These fine reference materials are yours Free when you attend. 

SEMINAR TIME: First Day 8:30 am registration; 
Seminar, 8:45 to 5:30 pm. Second Day, 8:15 am to 4:30 pm. 

FEE: $550 individual fee - $500 for individuals from li
censed companies (see list below) - $495 per person for 
two or more - Fee includes $35.00 registration charge 
(nonrefundable). 

Tax Deduction of Expenses: An income tax deduction is a llowed for 
expenses of education (including registration fees , travel , mea ls and lodging) 
undertaken to maintain and improve professional skills. (Treas. Reg. 1.162-5 
Coughlin v. Commissioner 203 F2d 307.) 

DO YOU QUALIFY FOR A DISCOUNT 
Organizations listed below hold license agreements with Dr. Karrass' in-house EFFECTIVE NEGOTIATING® program; you qualify for a discount if 
you work for a company or subsidiary of any organization listed. 
•AM General• Aeroiet General • /IJr Products· Allen Bradley Co.• American Can• American Standard· Armco. Inc. ·Army /IJr Force Exchange Service• Arvin Industries· Associated Spring• AT & T Te<:hnologies • Avantek 
• Avco Aerostructures • Ball Brothers • Bechtel Corp. • Bell Helicopter • Bell Communications • Bendix Corp. • Boeing • Borg-Warner • Burroughs Corp. • Catalli • Celanese Corp . • Chicago Bridge & Iron • 
Chrysler Corp.• CIL. Inc.• Cincinnati Milacron• Coca Cola USA• Continental Forest Industries• Control Data Corp . • Convair •Coulter Electronics• Crown Zellerbach• Cummins Engine• Digital Equipment• Dow Corning • 
Dow Chemical· DuPont· Duquesne Light Co. • Eastman Kodak• T. Eaton• Envirotech Corp. • Exxon• Fairchild• Fannie Mae• Florida Power & Light• FMC Corp. • ford Motor Co . · General Dynamics• General Electric• 
General Motors • Georgia Pacific • B. F. Goodrich • Gould , Inc. • GPU Nuclear • Green Giant Co. • Grumman 
Aerospace • GTE • Harris Corp. • Hamilton Standard • Hanscom AFB • Hewlett Packard • Home federal Savings • 
Homequity •Hughes /IJrcraft •Hughes Helicopters• Hussmann Corp. • IBM• ICI Americas Inc. • Inland Steel• Intel 
Corp. • International Paper• International Harvester• ITI •Jet Propulsion Lab• J.A. Jones Construction• Kaiser 
Aluminum• Litton• Lockheed• Lubrizol• R.H. Macy & Co .. Inc. • Martin Marietta• McDonnell Douglas• Meiier • 
Merk & Company• MGIC• Mobil Oil• National Semiconductor• Navy Resale· NCR Corp. • New York Telephone• 
Northrop Corp. • Oscar Mayer• Otis Engineering • Packaging Corp. of America • Paradyne • Phillips Petroleum • 
Picker International• Pillsbury Co. •Polaroid• Pratt & Whitney /IJrcraft •Proctor & Gamble· Rank Xerox• Raytheon 

This is YOUR copy 
tear out and take with you 

• RCA• Republic Steel• Roadway• Rockwell International • SAMSO •Sandia Nat'I Laboratories• Shell Oil •Sikorsky Aircraft• Siemens Allis• Southern Bell Telephone• Sperry Univac· Standard Oil of Ohio •Storage 
Technology• Target Stores• Tektronix, Inc. · Texas Instruments• Tinker AFB• Trane Co .• Travenol Labs• TRW• Turner Corporation• University of California• Uniroyal• United States Steel• United Technologies• Virginia 
Chemical • Wang Labs • Washington Metro Transit • Western Electric • Wright Patterson AFB • Weyerhaeuser Co. • Xerox 

INDICATE DATE AND CITY AND SEND ENTIRE COUPON 
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r ~~;; ·---------· ;;;~----------- ~~~; ------~~~~;~;--------·;;~~~~ ------- --1 
D Aprll 13-14 '87 - Hyatt Regency D Aprll 13-14 '87 - Palmer House 8 April 23·24 '87 - Fairmont D July 30-31 '87 - Westin Crowne D March 30-31 '87 - I 
D May 11-12 '87 - Hyatt Regency (312) 726-7500 July 13-14 '87 - Fairmont (816) 474-4400 Hyatt Regency k 
D July 16·17 '87 - Hyatt Regency D May 21-22 '87 - Hyatt Regency (214) 720-2020 LAS VEGAS O June 29-30 '87- Hyatt Regency I 
D August 17-18 '87 - Hyatt Regency D July 16·17 '87 - Hyatt Regency DENVER 0 May 21 -22 '87 _Caesars Palace O Sept. 21·22 '87 - Hyatt Regency I 

(404) 577-1234 O September 14-15 '87 - 0 May 11-12 '87 _Fairmont (702) 731 -7110 (412) 471-1234 
BOSTON Hyatt Regency (312) 565-1234 o September17-18 '87-Falrmont LOS ANGELES PORTLAND I 
D April 30-May 1 '87 - CINCINNATI (303) 295-1200 0 Mar 26-27 '87 _Westin century O June 4-5 '87 - Portland Marriott I 

Copley Plaza (617) 267-5300 O March 19·20 '87 - Westin DETROIT 8 Aprll13-14 '87-Westln century (503) 226-7600 
O May 28-29 '87 - Hyatt Regency 0 June 29-30 '87 - Westin o June 11-12 '87 _Pontchartrain May 7-8 '87 - Westin Century SACRAMENTO 

Cambridge 0 November 16-17 '87 - Westin o October 19·20 "87 - O July 13-14 '87 - Westin Century O May 21-22 '87 - Capitol Plaza 
O July 30-31 '87 - Hyatt Regency (513) 621-7700 Pontchartrain (313) 965-0200 (213) 277-2000 (916) 446-0100 

Cambridge (617) 492-1234 CLEVELAND HOUSTON MEMPHIS SALT LAKE CITY 
BUFFALO 0 August 3-4 '87 - o May 14-15 '87 - Westin Galleria O April 30-May 1 '87 - O May 7-8 '87 - Marriott 
O May 11-12 '87 - Buffalo Hiiton Stouffers on the Square 0 September 14-15 '87 - Crowne Plaza (901) 527-7300 (801) 531-0BOO 

(716) 845·5100 (216) 696-5600 Westin Galleria (713) 960-8100 MIAMI SAN ANTONIO 
CHARLOTTE COLUMBUS INDIANAPOLIS O May 28-29 '87 - Hyatt Regency O June 11-12 '87 - Four Seasons 
D June 15-16 '87 - Adam's Mark 0 May 28·29 '87 - Hyatt Regency 0 Aprll 23-24 '87- Hyatt Regency (305) 358-1234 (512) 229-1000 
O Nove'!1ber 16-17 '87 - (614) 463-1234 (317) 632-1234 MILWAUKEE SAN DIEGO 

Adams Mark (704) 372-4100 O Aprll 27-28 '87 - Hyatt Regency O June 11-12 '87 - Westgate 
Name Title (414) 276-1234 (619) 23B-1B1B 

Name------------------ Title----------

~ Company 
a'\J Street _________________ Phone ( -----Ext. __ 

City ___________________ State ____ Zip-----

PRIORITY CODE: C1147 
0 CONFIRMATION ONLY - RESERVATION BY PHONE (213) 453-1806 
D Enclosed is my check, payable to: Karrass Seminars, 1633 Stanford St., S.M. CA 90404 
D Charge to my credit card as checked : O American Express D Visa D Mastercard 

Card # Expires ---------

MINNEAPOLIS SAN FRANCISCO 
D May 14-15 '87 - Marquette § April 27-28 '87 - Sir Francis Drake 

(612) 332-2351 June 8-9 '87-;-- Sir Francis Drake 
NEW ORLEANS f:,as'\'~J~J~5~7 - Sir Francis Drake 
O October 1·2 "87 - Fairmont SAN JOSE 

(504) 529-7111 o July 9-10 '87 - Santa Clara 
NEW YORK Marriott (408) 988-1500 
O March 23-24 '87 - Westin Plaza SEATTLE 
O May 18-19 '87 - Westin Plaza 8 May 11-12 '87 - Westin 

B July 9-10 '87 - Westin Plaza September 21-22 '87 - Westin 
Sept. 17-18 '87 - Westin Plaza (206) 728-1000 
(212\ 759-3000 ST. LOUIS 

OKLAHOMA CITY O April 27-28 '87 -
O August 17·18 '87 - Sheraton Marriott Pavillion 

Century (405) 235-2780 o August 10·11 '87 -
Signature PHILADELPHIA Marriott Pavillion (314) 421-1776 

D Please send more information about Effective Negotiating'" Seminars and speeches, available at D May 4-5 '87 - Four Seasons TAMPA/ST. PETERSBURG 
(215) 963-1500 O July 23-24 '87 - Hyatt Regency 

my Company's facility. D July 13-14 '87 - Wyndam Hotel (813) 225-1234 
(215) 448-2000 WASHINGTON D.C. Cancellation of a reservat ion does not affect registrant 's financial liability unless we receive notice seven days before the meeting . 

SUBSTITUTIONS ANY TIME. Please make your own hotel reservations. A limited number of rooms have been set aside. Please 
mention that you are with the Karra11 Seminar group for special attention. Due to the exclusive confidential and copyrighted 
material of EFFECTIVE NEGOTIATING®. no tape recording will be permitted under any circumstances. 

PHOENIX 8 April 30·MaY. 1 '87 - Madison 
O June 15·16 '87 - Hyatt Regency June 18-19 87 - Madison 

(602) 252-1234 (202) 862-1600 
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Call or write for the NEW Ironies Multiprocessing Data Pact<. 



30 MBytes/s 
onVMEbus 

INTERPHASE® shatters the 
old speed limits of the VMEbus 
with its second generation of 
VME disk controllers boasting 
30 megabytes per second bus 
speeds and above. Using a new 
INTERPHASE technology 
breakthrough called the 
BUSpacket Interface8 M ••• the 
new V/SMD 4200 Cheetah and 
V/ESDI 4201 Panther triple 
existing VMEbus speeds and 
approach the VMEbus 
theoretical bandwidth of 
40megabytes per second! 
SIMPLY THE FASTEST 

The combination of the 
BUSpacket Interface and a 
large (128 KBytes) cache 
memory provide the V/SMD 
4200 and V/ESDI 4201 with 
unequalled speed, and make 
them the fastest SMD and ESDI 
controllers by a factor of three. 
No one even comes close I 

In simple terms, the new 
INTERPHASE technology 

preformats 
packets of data . 
to go across the bus ~ 
before acquiring it. ""' ',1 

The INTERPHASE BUS packet I 
approach unharnesses the 
VMEbus from slow devices 
through deep, high-speed bus 
FIFOs and an asynchronous 
delay line-based state machine, 
which controls bus transfers. 
Data is emptied onto the bus 
in packets at speeds 
30 megabytes per second 
and above. 
STICK WITH THE WINNERS 

The V/SMD 4200 and V/ESDI 
4201 also incorporate the 
proven INTERPHASE features 
of the multitasking Virtual 
Buffer Architecture8 M, 

Intelligent Caching, and zero 
latency operation found on 
other popular INTERPHASE 

products. The four drive 
V/ESDI 4201 Panther even adds 
an integral SCSI port for easy 
addition of back up devices. 

Both products complement 
INTERPHASE's high-perform
ance V/Tape 3209 112' tape con
troller, and are PLUG a PLAY 
software compatible with the 
industry's most successful 
SMD and ESDI controllers, 
our V/SMD 3200 and 
V/ESDI 3201. 
THEY'RE GOING FAST 

To learn more about the 
fastest SMD, ESDI and 112" tape 
controllers around, call or 
write today ... but you better 
move fast ... INTERPHASE 
certainly is. 

(214) 350-9000 

2925 Merrell Road• Dallas, Texas 75229 •Telex: 9109976245 NASDAQ-NMS:INPH 
Interphase International 

93a New Street, Aylesbury, Bucks. HP20 2NY, England (0296)35661 Telex: 826715 AERO G 
lnterphase is a registered trademark of lnterphase Corporation. BUSpacket Interface and Virtual Buffer Architecture. are service marks of lnterphase Corporation. 
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BUSES 

VMEBUS PACKS 
MULTIPROCESSING POWER 

High-speed central, signal and math processors; MMUs; 
fast intelligent 1/0; and abundant software rev up VMEbus 

for demanding multiprocessing and real-time industrial applications 

Jesse Victor, Associate Editor 

VMEbus is on the move. With support from 
more than 300 board vendors, the bus contin
ues to add a formidable array of powerful 
products aimed at high-throughput , fast-110 , 
multiprocessing and real-time industrial-con
trol tasks. In fact , the capabilities of these 
integrated boards and software center on cer
tain key areas: 

• A slew of 32-bit-processor-based boards 
with clock speeds up to 25 MHz; 

• Zero wait-state access up to 4M bytes of 
on-board, dual-ported RAM; 

• Multiple high-speed intelligent 1/0 chan
nels; 

• A variety of multitasking, multiuser and 
real-time operating systems; 

• Data and/or instruction caches and high
speed local buses for fast memory access; 

• Integrated math coprocessors and memo
ry-management chips; 

• Fast signal-processing boards. 
Moreover, this is becoming the year of Moto

rola Inc.'s 32-bit MC68020 processor on the 
VMEbus. A score of companies base high
clock-speed processor boards on that chip. For 
example, the MVME I 33A-20 from flagship 
VMEbus vendor, Motorola Semiconductor 
Products Inc. , packs a 20-MHz MC68020 and 
an integrated MC6888 I floating-point math 
coprocessor with IM byte of dual-access, 32-
bit-wide dynamic RAM (DRAM). Also in
cluded are three 8-bit timers, two multi protocol 
serial ports and a real-time clock. 

The math coprocessor complements the 
power of the 68020 chip. It fully implements 
the IEEE P754 binary floating-point standard 
and supports a full set of transcendental and 
trigonometric functions . The 32-bit-wide (ad-
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dress and data) VMEbus interface furnishes 
such system-controller functions as a time-out 
generator, a SYSCLK (system clock) driver, an 
!ACK (interrupt acknowl edge) daisy-chain 
driver and a level-three priority arbiter for bus 
control. 

If you need even higher clock speeds, consid
er the VMPS-4M processor board from Dual 
Systems Corp. It blazes along at 25 MHz. In 
addition to its MC6888 I coprocessor, it sports 
an MC6885 I memory-management unit 
(MMU) to take full advantage of the on-board 
68020's 4G bytes of virtual memory. Software 
support includes UNIX System V Version 2 as 
well as the real-time OS-9 operating system. 
The company plans to offer Version 3.0 support 
by the end of year. 

Integrated Solutions Inc. also offers a 
25-MHz 68020 on its no-wait-state VME-

A megabyte of 
fast-access stat
ic RAM on the 
memory module 
(top) is tightly 
coupled to PEP 
Modular's 
VMPM68KC 
68020-based 
VMEbus pro
cessor board via 
a high-speed 
32-bit bus. 
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Bit 3's VME-to
VME adapter 
performs data 
transfers between 
separate VMEbus 
card cages. 
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68K20C board. Running both UNIX System V 
and Berkeley UNIX Version 4.3, the VMEbus 
card boasts a l 6K-byte cache with a 95 percent 
hit rate, an MMU, a 68881 chip and access to 
56M bytes of memory over its proprietary 
high-speed memory bus. 

Because VMEbus is asynchronous, processor 
clock speeds don't have to slow down to a 
maximum data-transfer rate imposed by the 
system bus. And with a theoretical maxium 
data-transfer rate of nearly 40M bytes per sec
ond, VMEbus leaves plenty of room for expan
sion. As important as they are in high-end 
applications, however, processor clock speeds 
are not the only factor in increasing throughput 
over the bus. 

Because a fast processor may have to impose 
wait states to match relatively slow RAM ac
cess times, zero-wait-state access to memory
as well as to on-board data and/or instruction 
caches-can be crucial in boosting throughput. 
Dual System's 68020 board, for example, offers 
zero-wait-state access to as much as 4M bytes 
of parity-protected memory for 70 to 90 per
cent of the 68020's bus cycles via a 2K-byte 
data and/or instruction cache. To pack that 
much I 15-nsec-access memory on the board, 
the chips are stacked on their sides using a 
"zip-pack" technique:. 

Force Computers Inc. also claims zero-wait
state performance for its 20-MHz 68020-based 
processor board. The SYS68K/CPU2 I A, rather 
than incorporating onboard DRAM as do most 
other VMEbus processors, uses, faster, static 
RAM-up to 5 I 2K bytes. Additional memory, 
on companion boards, is accessed via the pro
prietary Force local memory extension (FLME) 
96-pin DIN connector. FLME can connect up 

to IM byte of RAM with 55-nsec access. 
The Force board has a variety of software 

support, including kernels for embedded con
trol functions plus real-ti me operating systems. 
Contained in electrically programmable ROM . 
the pSOS operating system provides real-time, 
multitask ing support for time-critical applica
tions. The concurrent MTOS-UK kernel has 
run-time interfaces for Pascal, C and assembly 
language as well as UNIX links. 

Combin ing support for real-time task con
trol , plus flexibility for user applications, the 
PDOS Version 3.1 operating system layers a 
real-time. multitasking kernel with file-man
agement, floating-point and user-monitor mod
ules. Semaphores and events provide intertask 
communication and synchronization. The 
operating system supports enhanced BASIC as 
well as Pascal, FORTRAN 77 and C compilers. 
Alternatively, versions of UniFLEX are opti
mized for real-time, process-control, multiuser 
and mul t itasking. RAM-disk-based applica
tions. 

Enhancements ease multiprocessing 

Processor boards from Heurikon Corp., Iron
ies Inc., Plessey Microsystems. PEP Modular 
Computers Inc. and ISKRA VME Technolog
ies are specially enhanced for multiprocessor 
environments. 

Heurikon's HK68/V20 sports a 24-MHz 
68020 processor with up to 4M bytes of dual 
parity-checked RAM plus I 28K bytes of non
volatile static RAM for user-developed func
tions. With a full 32-bit master/slave VMEbus 
interface, it has an optional 68851 MMU and 
68881 math chip. Up to 976M bytes of YME 
subsystem bus (VSB)-compatible off-board 
memory is supported as is the OS-9 operating 
system. 

A busLink utility of the LINK/X real-time 
development system allows a Heurikon proces
sor board running UNIX to interactively com
municate with up to 16 processor boards on the 
VMEbus running Hunter and Ready's VRTX 
real-time executive. 

Ironies' 20-MHz, 68020-based IY-3 201 
board can access up to 4M bytes of dual-ported 
DRAM without wait states, with IM byte on 
board. The new IV-3204 board has a full 4M 
bytes on the card. Either board can form the 
basis ofa multiprocessing system by adding the 
IY-3273 system-control module. the IY-01 624 
eight-port intelligent serial 1/0 controller and 
several other of the company's processor 
boards-such as the IY-1602 , which run UNIX 
kernels. 

Dual-ported static RAM with 32-bit-wide 
data paths (isolated from the CPU with buffers) 
and less than 120-nsec access ti mes, speeds 
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It took Iskra to unite the powerful 
VMEbus & the popular PC-DOS 
Until now, it wasn 't possible to run PC-Dos· (with thousands of 
applications already written for it) on the powerful VMEbus. 

lskra's changed all that. Our system kits combine a high 
performance CPU with a matching disk controller so you can 
virtually "plug and play" PC-DOS on VMEbus. lskra's system kit 
lets you run PC-DOS alone, or you can run XENIXt (UNIXt) on the 
same processor, switching between PC-DOS and XENIX, or 
running them simultaneously using a dual processor configu
ration. We also make VMEbus-compatible processors and con
trollers that work hand-in-hand with iRMX .. and RSX-11Mt: 

Looking to be first-to-market? First send this coupon or 
call 1-800-862-2101 (in NY, 516-753-0400) for our free brochure. 

fY;i ~;;t~ ;-with VMEb;;;_ 'Pi;a~;d i';;fc;r, 
I mation on these Iskra System Kits: I 
I D PC-DOS/MS-DOS D XENIX D iRMX D RSX-11M I 

Name _ _ __________ _ 

I ~~ I 
I Address I 
I City State Zip I 
I Phone I 

Mail to : Iskra VME Technologies 
~::,S:2,2~h~o~ ~-·!:_r~g!!!e~Y 21?3~ .J 
Trademarks: *International Business Machines Corp., --1ntel Corp .. tMicrosoft Corp., ttOigital 
Equipment Corp. VMEx286 and VMExJ11 are trademarks of Iskra VME Technologies. 

TC'Trn K 
VME TECHNOLOGIES 
.. .., ..... '-I. .. 
A DfVISION OF ISKRA ELECTRONICS INC 

HIGH PERFORMANCE YT BOARDS 
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Imagine what 

little quick cache. 
a 

A quick cache like DisCache;· 
the unique drive-resident 
caching feature available on 
Quantum Q200Series"' 514" 
intelligent disk drives. 

A Quantum 53, 80 or 160-
megabyte drive with DisCache 
can help your system perform 
faster and smarter. Depending 
upon the application, it can actu
ally cut disk transaction times 
in half by reducing seek and 
rotational latency delays. 

DisCache acts as a high
speed memory between the 

disk and the host system. 
DisCache anticipates sequential 
host requests by looking 
beyond the current data request 
and storing adjacent data in 
cache memory. When the host 
requests this data, it is accessed 
in microseconds from the 
60 KB of high-speed memory 
instead of in milliseconds from 
the disk. 

Since typically 50% or 
more of all disk requests are 
sequential, DisCache can make 
your systems substantially 

C 1987 Quantum Corporation. DisCache and Q200 Series are trademarks of Quantum Corporation. 
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faster. And that can help your 
systems sell faster. 

DisCache is as flexible as 
it is fast, with programmable 
options to tailor caching param
eters to suit your system. 

DisCache is a standard 
feature on our QI60 drive and 
an option on our Q250 and Q280 
drives. Each drive features 
Quantum's innovative design 
and exceptional reliability. 

Call or write for more 
information about DisCache and 
the Q200 Series of 514" intelli
gent disk drives. 

We'll show you what a little 
quick cache can do for your 
business. 

Quantum Corporation, 
1804 McCarthy Blvd., Milpitas, 
CA 95035 ( 408) 432-1100. 
TWX 910-338-2203. Eastern 
Regional Sales: Salem, NH 
(603) 893-2672. Western 
Regional Sales: Santa Clara, 
CA (408) 980-8555. European 
Sales: Frankfurt, West Ger
many 069-666-6167. Quantum 
products are distributed in the 
United States and Canada by 
Arrow Electronics and Marshall 
Industries. 

Quantum 
First In Intelligent Disk Drives 



data transfers and interprocessor communica
tions. A fast asynchronous arbiter resolves si
multaneous accesses to memory, without pro
cessor intervention . 

Software support includes UNIX V.2 and 
Software Components Group's pSOS multi
tasking kernel , along with pHILE-68K for disk
based file management and pROBE-68K for 
resident debugging. 

If you need fast throughput for demanding 
applications, consider Plessey's PME 68-21 
two-board set: the 68-21 C processor plus the 
68-21 A accelerator. With a 25-MHz 68020, the 
processor board furnishes a 68881 floating
point chip, two RS232C serial ports, a 16-bit 
command-status register and a 32-bit VMEbus 
interface. 

The interface provides full VMEbus system
control functions. It has a four-level bus arbiter 
and a seven-level interrupt handler. An inter
upt module allows the 68020 processor to raise 
VMEbus interrupts in multiprocessor configu
rations. 

But the accelerator board is the heart of the 
system. It improves performance by way of a 
VSB bus interface, dual-ported RAM and I K
byte prefetch cache . The asynchronous VSB 
speeds data transfers between a board acting as 
a master and slave memory boards, peripheral 
control devices or coprocessors. The cache pre
loads memory with the next series of instruc
tions while the 68020 performs data fetches; 
instructions for loading into the cache come 
over the VSB. 

With a 16.7-MHz 68020 processor plus 
68881 unit, PEP's VMPM68KC loads IM byte 
of fast-access static RAM (without wait states) 
and up to 5 I 2K bytes of 32-bit-wide ROM (for 
embedded applications) on one single-high 
VMEbus board . The memory module is tightly 
coupled to the processor via a high-speed , non
multiplexed 32-bit address and data bus, reduc
ing the need to access the VMEbus. Piggyback 
modules provide RS232, RS422 and 20-mA 
current loop interfaces. OS-9 operating system 
support is standard. 

MC68020 alternatives exist 

ISKRA VME Technologies offers alterna
tives to the ubiquitous 68020. If you want to 
utilize your MS-DOS-based applications on the 
VMEbus, there is ISKRA's VMEx 286 pro
cessor board . Optimized for XENIX multiuser 
environments , real-time iRMX 286 applica
tions and MS-DOS (or CP/M 86), it furnishes 
an Intel Corp. 80286 processor and 80287 
math coprocessor. It also has 512K bytes of 
dual-ported RAM with zero-wait-state access, a 
real-time clock, two bootstrap sockets for up to 
64K bytes of EPROM and two RS232C ports. 

MINI-MICRO SYSTEMS/ A pril 1987 

BUSES 

PDOS AIDS RIAL· TIME TASK CONTROL 

SYS68K 
PDOS 

SOURCE: FORCE COMPUTER INC. 

Bus-lock support aids multiprocessor config
urations, especially for real-time applications, 
explains Keith Cribbin, ISKRA area sales man
ager: "For critical applications, if one processor 
holds the VMEbus, it puts out a lock signal that 
holds the bus until it finishes operation. For 
real-time operations, you don't want a machine 
to crash because a processor with a higher 
priority (for bus access) steals the bus." 

ISKRA 's VMEx J 11 board is for "people 
with a large base of Digital Equipment Corp. 
PDP- I I applications who want to migrate to a 
VMEbus environment," says Cribben. Supply
ing a 15-MHz J 11 processor, 5 I 2K bytes of 
120-nsec access DRAM with parity, real-time 
clock, serial and parallel ports and three pro
grammable timers, it supports the extended 
RSX- I IM operating system. 

Cribben continues: "We have run multiple 
versions of RSX on two JI I boards where each 
has its own kernel. You can have more-than
two-processor configurations if, for example, 
the other boards are running an assembler 
program or microcoded program or acting as 
an intelligent controller and bus master." 

AT&T Technologies Systems offers another 
alternative to the 68020 on the VMEbus. It has 
upgraded its 14-MHz, 32-bit WE 32100 proces-

Supported by 
Force Comput
er's SYS6BK/ 
CPU21A VMEbus 
processor board, 
SYS6BK PDOS 
operating system 
supplies a real
time multitasking 
kernel, layered by 
a file-manage
ment system, util
ities and high-lev
el-language 
support. 
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UNIX RUNS MULTIPROCESSING SYSTIM 

The 20-MHz 
68020-based IV-
3201 board from 
Ironies forms the 
core of a multi
processing sys
tem under UNIX, 
with the addition 
of a system-con
trol module, serial 
1/ 0 controller and 
other VMEbus 
processor boards. 
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SYSTEM 
CONTROLLER 

DEDICATED 
APPLICATION 3 

DEDICATED 
APPLICATION 2 

DEDICATED 
APPLICATION 1 

IV-3273 
SYSTEM CONTROLLER 
MODULE 

IV-1601 
VMENMXCPU 

IV-1624 
EIGHT-PORT INTELLIGENT 
SERIAL l/OCONTROLLER 

IV-3201 
68020CPU 

SOURCE: IRON/CS INC 

sor on its WE 321 SB VMEbus board to 18 
MHz. Combining the WE 32101 MMU and 
WE 321 OC math accelerator chips, IM byte of 
parity DRAM and up to 256K bytes of 
EPROM and three user-programmable count
e r/t imers , the board can run the company's 
UNIX System V/VME version of UNIX Sys
tem V Release 2.1 . Enhancements include de
mand paging and record and file locking. 

But the big news about the 321 SB board is 
that it can also run the first available version of 
UNIX System V Release 3.1 (due for introduc
tion in the second quarter of this year). UNIX 
System V /VME Release 3.1 implements the 
company's Streams networking interface with a 
driver running under Ethernet and media-inde
pendent networking support. 

"Release 3.0 supports AT&T's Streams inter
face under the Starlan local area network and 
twisted-pair wiring. With V /VME Release 3.1, 
you can develop software to interface to any 
kind of network ," explains Marc Harrison , 
technical consultant for microprocessors with 
AT&T. " The Remote File Sharing capability of 
3.1 is a very high-level implementation that sits 
on top of Streams. It allows transparent access 
to data on a remote UNIX machine, which 
appears to the first computer as a different 

directory under UNIX." 
A score of VMEbus manufacturers, Harrison 

says, have announced they will write device 
drivers that allow their products to talk to the 
WE 321SB and UNIX System V/VME. 

"This is the first time the VMEbus commu
nity has agreed to a software standard analo
gous to the VMEbus hardware standard," Har
rison asserts. "It is a real step forward." 

Exchange data between card cages 

Products from Performance Technol ogies 
Inc., Bit 3 Computer Corp. and VME Microsys
tems International Corp. meet the need for 
more-demanding or extensive interfaces be
tween multiple VMEbus processor boards. 

Totally transparent to the system and requir
ing no special software, Performance Techno
logies' PT-VME902 32-bit VMEbus Expander/ 
Repeater ties two or more VMEbus chassis 
together with full 32-bit data , address and 
interrupt capability in both standard dai sy
chain and star configurations. 

Aiding multiprocessing configurations, the 
software-controlled disconnect/isolate capabil
ity allows two VMEbus sytems to be operated 
concurrent ly under sofware control and then be 
connected via registers mapped into VMEbus 
1/0 space for message passing between the 
systems. 

Bit 3's VME-VME adapter link s two 
VMEbus card cages together via three methods 
and also allows interrupts to be passed between 
the systems. Address mapping permits a 
VMEbus master in one chassis to directly ad
dress VMEbus memory in the other, as though 
it were local memory, without having to pass 
data through intermediate software drivers. 

Paging uses a 65K-byte window in the host 
VME address space linked with an 8-bit pro
grammable register. The host can scan through 
I 6M bytes of memory in the destination sys
tem . Finally, via optional dual-ported RAM on 
a piggyback card, each system can read and 
write to the other. 

VME Microsystems International Corp. of
fers a fu ll line of interfaces from the VMEbus to 
DEC, Prime Computer Inc., Data General 
Corp., Gould/Set and other companies' host 
computers. VMIVME-DMAL boards support 
32-bit transfers between VMEbus systems at a 
maximum burst-mode rate of 6.25M bytes per 
second via direct-memory access (OMA) . 
VMEnet master controller supports up to 16 
slave boards with 32-bit transfers at 8M bytes 
per second over a parallel network and can 
operate in multidrop configurations. 

HYE Engineering Inc. has its VMEbus-to
VMEbus Syner-System real-time interfaces 
plus VMEbus-to-VERSAbus or Multibus-to-
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At least in order to get on
screen resolution of this qual
ity. And to get an accurate rep
resentation of what a facing
page spread-one that you 
can actually read-will look 
like when it's printed. 

Introducing the Laser
View ™Display System. 

From Sigma Designs. 
Laser View consists of a 

large screen monitor, complete 
with display adapter, available 
in your choice of 15 and 19' 
inch models. Big enough to 
put everything from simple 

s I G 

graphs and charts to Desktop 
Publishing to CAD in an 
entirely new perspective. 
And at virtually full size. 

Offering a rwninterlaced 
screen resolution of 1664 x 
1200-equal to 8 EGA ™-sized 
or 11 Macintosh TM screens
LaserView's "easy-on-the-eyes" 
paper-white display brings 
workstation-quality graphics 
and text to the PC level. It can 
even generate four levels of 
gray for increased on-screen 
detail in photos and drawings. 

LaserView works with 
all programs that run under 

M A 

Windows™ and GEM™ in
cluding programs like Aldus 
Pagemaker™ and Ventura 
Publisher™ -plus familiar 
PC programs like Lotus 1-2-3™ 
and AutoCAD~M We've even 
included a copy of PC Paint
brush Plus® to help you get 
started with LaserView. 

So call Sigma Designs. 
Because if you're serious about 
making it to the big screen, 
Sigma Designs has what it 
takes today. 

Laser View. 
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Sigma Designs Inc. 
46501 Landing Parkway 
Fremont, CA 94538 
415. 770.0100 

N s 
Trademarks : LaserVi cw: Sigma Des igns. Inc.; EGA: lnl c rnational Bus iness Mac hines Corporation: Maci nt osh: Appl e Compute r; Windows: Microsoft , Inc.: G EM : Oi gi1al Research Inc.: Pogemake r: Al dus Corporo 1i on: Ve nlU rn Pub li s hN: 
Ventu ra Software Inc.; Lotus 1-2·3: Lotus De ve lopm e nt Corporation ; AutoC AD: Au10Desk Inc.: PC Paintbrush Plus: Z-Sofl Corporati on. "' f'or commercia l use only. 
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Companies mentioned In this article 
AT&T Technologies Systems Heurikon Corp. 
585 Union Blvd. 3201 Latham Drive 
Allentown, Pa. 18103 Madison, Wis. 53713 
(800) 372-2447 (608) 271-8700 
Circle 323 Circle 327 

Bit 3 Computer Corp. HYE Engineering Inc. 
8120 Penn. Ave. S. 1684 Dell Ave. 
Minneapolis. Minn. 55431 Campbell , Calif. 95008 
(612) 881 -6955 (408) 370-4666 
Circle 324 Circle 328 

Duel Systems Corp. Integrated Solutions Inc. 
2530 San Pablo Ave. 1140 Ringwood Court 
Berkeley. Calif . 94702 San Jose. C81if. 95131 
(415) 549-3854 (408) 943- 1902 
Circle 325 Circle 329 

Force Computers Inc. 
727 University Ave. 
Los Gatos, Calif . 95030 
(408) 354-3410 
Circle 328 

VMEbus products. The for mer enables multi
ple systems to operate independently or in one 
real-time link and has user-selectable VMEbus 
priority. 

Array processors on the VMEbus can boost 
throughput considerably in computation-inten
sive applications such as signal or image analy
sis, vision inspection, seismic analysis or lab 
data analysis. 

For example, providing a 24-bit address and 
16/32-bit data VMEbus interface, Sky Comput
ers Inc.'s Sky Warrior array processor board 
offers 15-MFLOP, 32-bit performance. Sitting 
in a VMEbus system as a bus master or slave 
board , it responds to programmed 110 com
mands from the host processor board, perform
ing OMA transfers in and out of system memo
ry. Microcoded instructions synchronize 
internal computations with the host. 

Employing vector-function chaining and 
run-time buffer control, the ZIP 3232 20-
MFLOP array processor from Mercury Com
puter Systems Inc., can perform a complex, 
1,024-point FFT (Fast Fourier transform) in 
2.2 msec and matrix multiply a I 00-by- I 00 
data set in I 09 msec. Packaged as double-high 
Eurocards, the board set is loosely coupled to 
the host YMEbus computer via OMA. Up to 
I 6M bytes of main memory, storing data and 
program code, allows the processor to run 
complex algorithms with minimal host inter
vention, according to the company. 

System integrators who need more raw proc
essing power on the YMEbus than afforded by 
the MC68020 will have to wait until Motorola 
rolls out its 16.67-MHz MC68030 in October. 
With an 80-MHz-per-second bus bandwidth 
and highly parallel Harvard-style architecture, 
the new chip will give the VMEbus twice the 
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Ironies Inc. Motorola Semiconductor Plessey Microsystems 
Computer Systems Div. Products Inc. 1 Blue Hill Plaza 
798 Cascadilla St. Box 20912 Pearl River, N.Y. 10965 
Ithaca, N.Y. 14850 Phoenix. Ariz . 85036 (914) 735-4661 
(607) 277 -4060 (602) 244-6900 Circle 336 
Circle 330 Circle 333 

Sky Computers Inc. 
ISKAA VME Technologies PEP Modular Foot of John St. 
222 Sherwood Ave. Computers Inc. Lowell. Mass. 01852 
Farmingdale, N.Y. 11735 600 N. Bell Ave. (617) 454-6200 
(516) 753-0400 Pittsburgh. Pa. 15106 Circle 337 
Circle 331 (412) 279-6661 

Circle 334 VME Microsystems 
Mercury Computer International Inc. 
Systems Inc. Performance 12021-N S. Memorial Parkway 
600 Suffolk St. Technologies Inc. Huntersville. Ala. 34803 
Lowell. Mass. 01854 435 W. Commercial Ave. (205) 880-0444 
(617) 438-3100 East Rochester, N.Y. 14445 Circle 338 
Circle 332 (716) 586-6727 

Circle 335 

performance of the 68020 at the same clock 
speed and still preserve software compatibility 
with the 68000 family . On-chip MMU, twin 
32-bit data and address buses and 256-byte 
data and instruction caches will boost through
put as will the companion MC68882 floating
point unit. 

A powerful alternative is Force Computer's 
80386 VMEbus board. The CPU-386 has 2M 
bytes of zero-wait-state, parity-checked dynam
ic interleaved RAM. Look-ahead logic can min
imize wait states for consecutive address to the 
same bank of memory. The board also supplies 
a full-featured, serial communications control
ler, a real-time clock, five programmable count
er-timers and vector-oriented interrupt support 
over the VMEbus. The FORCEbug/386 debug
ging package (in EPROM) furnishes test faci li 
ties , a line assembler/dissassembler and a 
macro facility. 

The VMEbus will continue to add even more · 
powerful 32-bit processors such as the 68030 
and the 80386 to support faster and more 
computation-intensive real-time and multipro
cessing applications. Advanced intelligent com
munications and disk-drive controllers com
pensate to some extent for the lack of full 32-bit 
data paths in most peripherals. But new ver
sions of today's real-time and multiuser
multitasking software will have to be developed 
for VMEbus systems in order to take full ad
vantage of the capabilities of the more powerful 
processors now beginning to appear on the bus. 

Interest Quotient (Circle One) 
High 483 Medium 484 Low 485 

D 
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ER RELIEF FoR 
The first plug-to-plug laser solution for 
Versatec ¥80 output problems. 

Now you can get presentation quality 
output with the ease and convenience that 
only ATI LaserPRINT™ systems provide. 
From the first page to the last, they deliver 
crisp, uniform results. Gone for good is the 

... -.·. 

·, .. · 
•:' .. 

~ . .~ . 

banding, streaking, and toner smear 9o v. 

you've endured for so long. . _ 39
ctor 

And you can get an ATI LaserPRINT · 
system in both short and long line 
versions for any Versatec compatible 
system, such as Apollo, Applicon, 
Auto.:frol, Computervision, Daisy, 
DEC, Intergraph, Mentor, and Valid to 
name a few. Eveiy system is 100% 
hardware and software compatible. Just plug 
it in and turn it on. 

You'll be delighted with the immediate improvements. Resolution 
of 300 DPI (vs. their 200 DPQ. Speed of 1750 lines/min. (vs. their 

1000 lines/min.). And economical, plain paper 

The AT! LaserPRINT is 
hardware and software 
preconfigured for compi,et,e 
plug-w-plug compatibility 
replacement of the Versatec V-80. 

operation that's half the cost of theirs. 
With the ATI LaserPRINT system you can 

throw out your expensive Versatec paper 
and mes.sy chemicals and step into a 

new era of convenience. Like transpar
encies and preprinted or predrilled 

sheets in sizes that actually fit your files, 
from A-size 8Y2"x 11" to B-size ll"x 17." 
Plus you can write on them with an ordinary 

pen or pencil. 

LaserPRINT is a trademark of Advanced Technologies International, Inc.; Versatec V-80 is a trademark of 
Versatec, Inc.; HP-GL and HP LaserJet Plus are trademarks of Hewlett-Packard Co.; Tektronix 4010/ 4014 
is a trademark of Tektronix, Inc. 

( 



Actual 
Versatec V-80 and 
AT! LaserPR!NT output. 
Notice the absence of smudging, 
banding, and distorticm in the AT! p/,ot. 

V-80 VICTIMS. 
Starting at under $4000, ATI's LaserPRINT 

systems are more than an economi-

.llt--'~, cal invest~ent. They:re ~so 
~ economical to maintain. 

Solid-state laser reliability 
together with a diy toner 

cartridge add up to excep
tional system availability. 

Should you ever change your 
host software, ATI's modular 

design lets you change with 
minimal cost and effort. Just 

plug in the appropriate controller 
and you're ready to go. 

In addition to Versatec, ATI offers 
a complete spectrum of 8, 15, and 26 

page per minute LaserPRINT systems 
for text and 

graphics to sup
port HP-GL, 

Tektronix 4010/4014, and HP ... 
LaserJet Plus applications. I ~ . 

To arrange a trial demonstration I Give Me I 
or f?l r hmore detailed

00 
infoFrmati~nk, I ~~. I 

mai t e coupon t ay. or QUlC Please send information 
relief call ( 408) 7 48-1688. I on your AT! LaserPRINT systems. I 
Advanced Technologies I The host system(s) I use is/are I 
International, Inc., 1900 I My apphcation(s) I 
Wyatt Drive #4, Santa Clara, Name/ Title ____ ___ _ 

CA 95054, FAX ( 408) 7 48-1789. I ~:::::y/Div . I 
I C1ty/State/ZIP I 
~e=n=------J 
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What stereo did for left and right, IMAGEN has done for front and back. Because 
we've designed a laser printing system that truly gives you both sides of the story. 

A sophisticated process allows our 7320 ImageServer XP laser printer to print on 
both sides of a page, without any help from you, no matter how long your documents 
are. And because it can support signature printing on demand, you'll have all the 
capabilities of the comer print shop available in the comer of your office. Which 
means the 7320 will not only save you time, it'll save you money. 

The 7320 prints 20 original pages per minute. With high-quality graphics as well 
as different typestyles and sizes. It can even use 11 x 17-inch paper for engineering 

schematics, newsletters, data sheets, etc. And 
the 7320 offers full Ethernet compatibility, a 
unique IMAGEN advantage. 

At IMAGEN, we offer a wide range of laser 
printing systems, including our new 3320, that 
can be upgraded easily to the 7320's capabilities 
when you need them. So if you're looking for a 
workgroup printing system that can handle the 
workload, give us a call. 

800-556-1234, Ext.199 
In California, 1-800-441-2345, Ext. 199 

DIMAGEN 
~ INTELUGENT PRINTING 

*Speakers not included. 



LASER PRINTERS 

BOARDS, SOFTWARE 
ENRICH LASER PRINTERS 

Add-in boards, fast interfaces, more memory 
and powerful page description languages advance 

the speed and output of low-cost laser printers 

Carl Warren, Senior Editor 

There seems to be no end to new entrants in 
the laser printer parade. Last fall there were 30 
manufacturers (MMS, October 1986, Page 87). 
Since then at least 12 more companies have 
entered the market (see Table). And, of course, 
prices keep dropping and speeds keep increas
ing. 

However, for system integrators and value
added resellers, the real news isn't in the num
ber of printers available or in their price reduc
tions. Although these factors are important, 
most industry watchers agree that faster inter
faces, add-in memory and powerful page and 
document description languages are more im
portant. New laser printer enhancements, de
signed to improve off-the-shelf products, are 
being spurred by a growing appetite for faster 
output and greater resolutions in applications 
such as desktop publishing, CAD and complex 
business graphics. 

"Last year the demand was for low-cost laser 
printers. That hasn't changed, but now users 
are realizing the need for increased capabilities 
in such applications as desktop publishing," 
says Tony Bove, publisher of the Desktop Pub
lishing Newsletter, Woodside, Calif. Even 
though desktop publishing is just entering its 
second year, users already want more fonts, 
greater resolution-400 to 600 dots per inch 
(dpi)-and speedier output. 

Printer manufacturers are rising to the chal
lenge by improving throughput speeds (the rate 
data travels through the interface and control
ler to produce a printed image) and by pushing 
toward 600-dpi resolutions. Ricoh Corp. is just 
one company with an as yet unreleased 600-dpi 
laser printer. 

Hewlett-Packard Co. still owns the lion's 
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Conographic 
provides a com
plete library of 
fonts to comple
ment its Cono
Vision 2800 con
troller system, 
which drives dis
plays at resolu
tions as high as 
4,096 by 1,024 
pixels and links 
to the company's 
raster image pro
cessor. The raster 
image processor 
(RIP) increases 
the resolution of 
Canon-based 
print engines to 

share of the desktop laser printer market. But 600 by 300 dots 
even HP is adding improvements. For example, per inch. 
in concert with Imagen Corp., HP will soon ------
add the powerful document description lan-
guage (DDL) to its LaserJet and LaserJet Plus 
series of printers. The company also offers 
extra memory. Adding a 2M-byte memory up-
grade to an HP LaserJet costs $995; a DDL-
equipped upgrade kit consisting of an add-in 
board for the host computer and a board for the 
printer will cost about $2,500. 

Kentek Information Systems Inc., primarily 
an OEM supplier, builds in features that are 
advantageous to system integrators. For exam
ple, its model K-3 prints at a blazing 24 pages 
per minute (ppm) and has 7M bytes of internal 
memory to support duplex operation (two
sided printing). But fast speed and duplex oper
ation costs; system integrators can expect to 
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Acom Computer 

Advanced 
Technologies 

Apple 

AST Research 
Blaser 
Canon 

Centronics 
CIE Terminals 
Citizen America 
CMS 

Colorocs 
Corda ta 

Dataproducts 

Decision Data 
Digital Equipment 

Electronic Forms 
Systems 
Epson America 

GBT 
Genicom 
Hanzon Data 
Hewlett Packard 

Imagen 
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REPRESINTATIVE LASER PRINTERS 
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LX 528 Canon 8 Epson, HP 3,995 2 built-in fonts 
LQ8219 Canon 8 Oiablo 4,995; 6,995 4; 14 built-in fonts 
0870/80 Canon 8 Diablo, Epson, Oume, NEC 3550 4,990 exact pricing depends on controller 
1570 Ricoh 15 DEC LN03, ANSI 3.64 7,990 exact pricing depends on controller 
2670 Dataproducts 26 15,000 
Laserwriter; Plus Canon 8 Postscript 5,999-6,798 1.5M bytes; Plus model supports 

extra fonts 
Turbolaser Ricoh 8 Epson, HP Plotter 4,995 max. 2M bytes 
Blaser series Canon 8 IBM graphics 2,395-2,995 64K bytes, one to five users 
LB-P 8A-1/2 Canon 8 Epson, Diablo 3,000/4,000 128K/1 .25M bytes 
LB-P 20 Canon 8-12 Epson, Oiablo OEM model 
Pageprinter 8 Sharp 8 Centronics, Epson 2,495 memory expansion option 
LIPS-10 Konica 10 HP Laser Jet Plus 2,995 dual input cartridges 
Overture 110 Mita 10 downloadable fonts 2,395 512K bytes standard 
Laserpower series Sharp, Konica , 8-10 downloadable fonts 2,795-3,795 256K-512K bytes standard 

Hitachi 
FC 3010 proprietary 30 15,000 4-color, 40 '87 
LP-300, X Canon 8 Epson 2,995; 3,895 . PC-compatible interface; 1.25M 

bytes and 32 fonts 
LZR-1230 Toshiba 12 Epson, Diablo, HP LaserJet, 3,495 uses plug-in profile cards 
LZR-2600 series Toshiba 26 line printer 12.900-14,900 line printer replacement, bar code 

printer, dual paper bins 
LZR-2655, 65 Toshiba 26 Diablo, line printer 19.900; 22.900 3M bytes, supports Postscript 
6408 Ricoh 10 IBM 5.495 for System/36; has 15 fonts 
LN03; Plus Ricoh 8 3,495; 4,995 Plus version has 1M byte, download-

able fonts 
Formwriter series Canon, Ricoh, 8, 10, 20 Epson 4,995-24,995 software available for electronic 

Xerox forms management 
G0-3500 Ricoh 6 HP, Diablo, Epson 2,495 includes 640K bytes 
Opus-1 Ricoh 12 line printer 9,500 bar code rotation 
GBT 6635XP Canon 8 6,995 forms overlay buffer 
5010 Hitachi 10 Epson, Diablo, HP LaserJet, IBM 5,000 up to 1,500 fonts 
LP-3000 Ricoh 8 Diablo, Epson, HP 
Laser Jet series Canon 8 

2308 Canon 8 Epson, Tektronix 
3320 Canon 20 Epson, Tektronix 
4324 Xerox 24 Epson, Tektronix 
7320 Canon 20 Epson. Tektronix 

pay $7,990 for an evaluation model of the K-3. 
Also targeting system integrators, Okidata's 

Laserline 6 printers tout flexible paper han
dling, HP emulation and printer sharing by 
having a microprocessor poll the serial inter
faces of up to three users. Qume Corp., which 
traditionally sells to OEMs and VA Rs, packages 
its LaserTEN and LaserTEN PLUS printers 
with bundled software. The software includes 
word processing, graphics, utilities and a desk
top publishing package. Prices range from 
$2,795 to $3,395. 

Some companies have developed add-in 
products to meet the demand for improved 
speed and resolution. For example, Pacific Rim 
Data Sciences' $995 SCRAMJET board uses a 

3,995 12 embedded fonts 
2,995-4,995 128K-512K bytes, dual paper han-

dling system 
8,950 auto collat ion 
21,875 two bins 
29,950 6M bytes 
32,950 duplex 11x17 

Texas Instruments 32010 digital-signal proces
sor coupled with up to 2M bytes of memory to 
manage bit-mapped graphics at 300 dpi on 
l l-by-17-inch paper. The SCRAMJET acceler
ates processing of complex pages (text plus 
graphics) to the specified speed of the printer. 
The board fits inside the printer and can con
trol either an 8-ppm Canon U.S .A. Inc. 
LBP-CX engine or an 18-ppm Fujitsu America 
Ltd. M3722 engine. 

The SCRAMJET emulates the Diablo 630, 
Epson FX-80 and HP LaserJet. To achieve 
maximum flexibilit y, the SCRAMJET uses 
downloading firmware that accepts emulation 
software and permits fonts on disk to be sent to 
the printer. This allows system integrators to 
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REPRESENTATIVE LASER PRINTERS 
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ITTQume LaserTEN; Plus Hitachi 10 HP, Qume, Diablo, NEC 2,795; 5,695 with supports 33 fonts internal 
Postscript 

Kentek K-2; K-3 proprietary 12; 24 Diablo 630; supports all 7,995 LED technology; duplex double-
sided printing 

Konica LP-310 proprietary 10 OEM engine helium neon laser 
Kyocera FBP-01 proprietary 10 Epson, Diablo 630, IBM, HP. Laser- 3,495 1 M byte, own page description Ian-

Jet, NEC, Qume Sprint guage, 60 fonts 
Lexi Computer M5311 Xerox 20 IBM 52XX, Diablo 630 SNA compatible 
Mannesmann Tally MT910 Toshiba 10 Epson, Diablo, HP LaserJet , IBM 3,695 up to 4 users 
MatS\.IShita Electric MEI proprietary 20 <2,500 400 dpi, dithering 
Mita LP-XI proprietary 10 OEM model video interface 
Mitek Systems 110T Canon 8 HP LaserJet 5,680 Tempest model HP 
NCR 6416 Canon 8 all 2,795 planning SCSI model 
OASYS Laserpro Express Mita 8 Epson, Diablo, HP LaserJet, Qume 1,895 may change engine 

805-R; 805-C Ricoh; Canon 8 Epson, Diablo, HP· LaserJet, Qume 3,795 may change engine 
Laserpro series Canon, Ricoh 8-15 Epson, Diablo, HP LaserJet , Qume 4,995-7,815 368K bytes 

Okidata Laserline 6 Basic Ricoh 6 Epson, HP 2,195 planned as replacement printer 
Laserline 6A Ricoh 6 all 2,395 supports 3 users 

Philips Laserprinter Canon 8 Epson, Diablo 3,995 400 fonts 
Printronix L1012 Mita 12 Epson, Diablo, HP Laser Jet Plus 2,995 
Quad111m Quadlaser Ricoh 8 Epson, Diablo, Qume 3,795; 4,295 1.5M bytes; 2M-byte version 
OMS PS 800 Canon 8 Tex, Troff, Scribe 5,895 2.5M bytes 

KISS; BIG KISS Canon 8 Diablo, Epson, HP 1,995; 2,995 12 fonts; 17 fonts 
Smartwriter series Canon, Ricoh 8-15 Epson, Diablo, HP 4,595; 6,995 17 fonts ; 19 fonts; 2.5M bytes 

Ricoh 4080 series proprietary 8 Diablo 630 3.495 and up retail and OEM models available 
4150 proprietary 15 OEM model 300 dpi 
3400-5400 proprietary 40 OEM model 240-400 dpi 

Talaris Systems 800; 1200; 2400 Canon, Xerox, 8; 12;24 Calcomp, Tektronix, IBM Selectric, primarily graphics system with spe-
Xerox 

610; 810 Canon 6; 8 
Texas Instruments 2108 Ricoh 8 

2015 Ricoh 15 
2115 Ricoh 15 

Toshiba America Pagelaser proprietary 12 
Xerox 4045 proprietary 10 

create their own fonts and emulation software. 
Having more fonts is sometimes more impor

tant than raw speed. Consequently, a variety of 
companies are developing font libraries. For 
example, Conographic Corp. offers a complete 
library of fonts to complement its ConoVision 
2800 controller system. The $1,325 controller 
manages video-display resolutions as high as 
4,096 by 1,024 pixels. The controller also inter
faces to the company's $660 add-on raster 
image processor (RIP), which boosts the hori
zontal resolution of Canon-based print engines 
from 300 to 600 dpi for a resulting matrix of 
600 by 300 dpi. Using the Conographic fonts 
doesn't require the controller and RIP, but 
without them you sometimes can't distinguish 
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Versatec plotters cial firmware, FORTRAN subroutines 
Diablo, Epson, HP 2,850; 3,450 384K bytes; 512K bytes 
HP LaserJet, plotter 3,995 2M bytes 
HP LaserJet, Tl855 5,995 
HP Laser Jet, plotter 7,995 3M bytes 
P35, HP Laser Jet 3,499 512K bytes 
Epson, HP LaserJet 4,995 

I 

fonts on the screen. 

PDLs provide power 

Another way to add value to laser printers is 
via boards that add page description languages 
(PDLs). For example, The Laser Connection's 
$2,995 PSJET controller board adds Adobe 
Systems Inc.'s PostScript PDL to Canon CX
based laser printers. 

Although the PSJET is relatively expensive, 
company marketing analyst Liz Reed says that 
the cost is justified because of the strong indus
try support for Postscript. "There are more 
than 276 software vendors supporting Post
Script," she says. 

But widespread support ofa PDL by applica-
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This image of a 
hose nozzle, 
originally 8 by 3.5 
inches, was pro
duced in approxi
mately 18 sec
onds on a 
Cordata LP-300X 
laser printer. The 
software was 
Autodesk's Auto
CAD graphics 
package. 
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tion vendors doesn't necessarily ensure the 
language's success. PostScript does provide 
users with the ability to rotate and manipulate 
text and images, but it slows speed by forcing 
the output device to be a slave of the front end. 
In other words , PostScript requires that all 
command processing be done by the host. The 
problem is language overhead. Typically, with 
Postscript, there is a latency of about l msec 
per command; thus, complex pages take a rela
tively long time to create. " Even for locally 
attached printers, you still have to be con
cerned about the amount of time it takes for a 
command to take place," says Steve Bostwick, 
group manager at Local Data Corp., Torrance, 
Calif. 

Bostwick says that the command bottleneck 
imposed by a language is frequently overlooked 
by developers, who then end up frustrated by 
slow performance . Genicom Corp.'s director of 
marketing, Rob Oster, agrees with Bostwick 
and explains that improvements in perfor
mance come from careful hardware and soft
ware integration. 

To maximize the performance of its laser 
printer, Genicom obtained the ASCII Coded 
Escapement (ACE) POL from Chelgraph Ltd. , 
a British company that specializes in raster 
image processors for typesetting equipment . 
The ACE POL and attendant RIP work on the 
basis that the front-end application software 
(such as for desktop publishing or CAD) makes 
all decisions regarding kerning (proper spacing 
of adjacent characters), image drawing and 
justification. ACE manages command transla-

tion and printer-operation sequences. Genicom 
expects to ship the products later this year. 

Even though Adobe is the early leader among 
POL developers, Imagen Corp. has also suc
ceeded on other fronts. First, Imagen provides 
a RIP-printer combination capable of doi ng 
intricate graphics combined with text using its 
Impress POL. Second, the company developed 
DDL, a high-level printer-control language . 
HP, which adopted DDL, claims that it most 
closely matches HP's printer-control language 
(PCL), the original language for Laser Jets. PCL 
consists of a series of escape commands that 
tell the printer where marks should be made. 

John Nairn , vice president for R&D with 
Imagen, explains that a RIP is responsible for 
taking a representation of an image, expressed 
in a high-level language, compiling the image 
and converting it into a set of primitive objects, 
such as text characters, lines, filled areas and 
shades of gray. The primitive objects are then 
con verted to a bit-map for a given printer 
resolution and transmitted over a link. Thus 
the RIP offloads processing from the printer, 
using a high-level language such as DDL. 

Typical DDL code might look like this: 
LOCATE 44,55 

DRAW LINE, 6,7,4 
CIRCLE, 55,5.9 

This example locates the print mechanism at x, 
y coordinates 44 and 55; then it instructs the 
print mechanism to draw a line that is 6 inches 
down from the top of the page and 7 inches 
across, with a thickness of four predefined 
units of measure. It then instructs the print 
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U ntil now, you expected to get 
what you paid for. Bruning's 
new ZETADRAF 900 E-size, 

single sheet plotter gives you more. 

How? We've designed and engi
neered a totally new E-size plotter 
to the point where it outperforms 
every other plotter of its type. 

And at the same time, we reduced 
the price! 

The drawing quality is superb. 
And, when you consider 6 g's accel
eration, 45 ips chart speed and 
8-pen color capability, it's unmatched. 

Of course our faster plot speed 
means your output is higher than 
ever. ZETADRAF 900 could cut the 
plot time for your most dense design 
in half. 

ZETADRAF 900 supports all 
major CAD software packages and 

is compatible with most computers. 
Interfaces include RS232, IEEE-488, 
GML and HPGL. 

No prior plotter experience 
is required, even for liquid ink. 
ZETADRAF 900 has two levels 
of operation-novice and advanced. 
But everyone appreciates features 
such as the angled, LCD control 
panel and the ability of the plotter 
to store even complex user-designed 
configurations. 

(BRU•l•G) 

Sorry CalComp and HP. We just 
didn't realize when we started out 
that we could produce so much plot
ter for so little money. But we did. 
Get all the facts about ZETADRAF 
900 or our other ZETA drafting 
plotters by calling (415) 372-PLOT 
or write: 
Bruning Computer Graphics 
777 Arnold Drive 
Martinez, CA 94533 
TWX 910-481-5951 

A'1ri1Untof 

AM -• 
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a !Apri 
versatile as your PC. 

By giving you extraordinarily easy access to 
all the printout options your office needs, the 
new Facit B-line matrix printers really let 
you exploit the full potential of your PC. 

Such as when you want to change from 
high throughput draft to perfect quality NLQ 
- just flick the rotary switch on the front 
panel. When you want to change font - just 
plug in a new font card. When you need to 
change from continuous forms to cut- sheets 
- the printer loads the paper for you. 

And while the beauty of the B-line concept 
improves the impression made by your PC, 
the attractive design and low noise level 
make the printers perfect for every office 
environment, too. 

FACIT 
Head Office: Facit AB, S-17291 Srmdbyberg. Sweden.Phone: 468 764 3000. 
USA:IWdtlKP.0. Boz334,Merrimack.NH03054.Plume:(603)424-8000 

Check out the facts below and 
go for a test drive at your nearest 

Facit representative 
• B3100: 80 columns, 128 linesl minute* (250 cps) 
• B3150: 136 columns, 128 lines/minute* (250 cps) 
• B3350: 136 columns, 109 lineslminute* (200 cps), 

18-needle printhead for 100 cps NLQ 
• Rotary switch for fast print quality selection 
• Easy operation with soft set-up in national language 
• Extensive paper handling - push/pull tractor, tear-off, 

automatic loading of single s!ieets. Optional single or 
double bin sheetfeeder 

• Low noise key 
• Fadt, IBM Proprinter and Epson FX/]X emulations 
• Parallel and serial interfaces 
• 4-color option 
• Extra fonts by means of plug-in card 
* 80 col 10 cpi. 

IBM alUi E/>$01t are reg.tmdnnarlis 

~]~4'. EAl Electroaica A11oclatea Ply Ltd. 427·3322. AUSTRIA: Ericsson Information Systems GmbH, 0222·61364L BELGIUM: Ericsson S.A, 02·24382 1L CANADA: Facit 
41&.125-8712. CYPRUS: LBM (Ullytoa) Ltd 516 46 34. DENMNiK: Facit A/S, 02-63 33 U. FINLAND: OY Facit. 90-420 2L FRANCE: Facit S.A. 1-4780 7117. GREAT BRITAIN: 
2080. GRBBC&Computer Application Co. Ud, 01·67197 22. llONGKONG: Giiman & Co. Ud. 5-893 00 22. ICELAND: Gisli J. Johnsen HF. 354-6412 22. IND/A: Forbes Forbes 
~Ltd.. 22·2048081. IRELAND1 Eric11on Information Systems Ltd. 753093. ITALY, Facit Data Products S.p.A. 039-63633L/APAN: Electrolux (Japan) Ud. 03-479-7570. 

'D'adlllll Co. Ltd.. 2-783-3855-7. THE NETHERLANDS: Facit B:V. 3480-21784. NEW ZEELAND, Northrop Instruments and Syateme, 501-801, 501·219. NORWAY, Ericsson 
5"tem•AIS.02"3S5820. POR7VGAL:ReglscontaSarl.1·56009LSINGAPORE:FarEastOfficeEqptsPteLtd.7458288.SPA/N:PerifericosS.A., 4·579081.SWEDEN, Erics• on 
Syltems Sveria'e AB. OS.2828 GO.SWITZElii..AND: Ericeaon lnf'onnation Systems AG, 01-82159 2l USA, Facit Inc. (603) 424-8000. WEST GERMANY: Faclt GmbH, 021Hll 090. 
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LASER PRINTERS 

mechanism to draw a circle with a center point 
at 55 and a radius of 5.9 inches. This results in 
an image of a line bisecting a circle. 

Currently, no printers implement DDL or 
ACE, but software companies, like Insight De
velopment Corp. , are working with Imagen to 
add DDL functionality. Insight will add DDL 
to its LaserControl PC printer-control software 
package. DDL should be available on HP's 
printers within the next two months, according 
to Imagen. And Microsoft Corp. is supporting 
DDL by supplying a Windows device-driver 
library. 

Of course, not every application has to match 
up with a sophisticated POL to manage the 
image-creation process. For example, Prosoft's 
$69.95 Fontasy package supports multiple 
fonts (a disk of 10 fonts costs $24.95) and 

virtually any image you can create or pull from 
a disk-based library. The company provides 
device drivers for a wide range of printers, 
including wire dot-matrix units. The drawbacks 
in not using a POL, however, include lower 
resolution, slower speed and a lack of graphics
manipulation such as rotating. 

Incorporating a POL usually entails adding 
additional memory. But not all printer prob
lems are solved by adding a new board with a 
POL and extra memory. Okidata's product 
manager Frank Lodge explains that adding 
memory slows down the printer. He explains 
that a printer with half a megabyte of memory 
may take up to 3 minutes to load. "Increasing 
the memory just means that there is more time 
required to do the job. What's needed is proper 
matching of the controller with a low-overhead 

Siemens goes duplex, two-color 
Desktop laser printers aren't the only level of 

printer receiving attention. The 200-page-per-minute, 
large-scale printers used with mainframes and 
superminicomputers are also receiving their share of 
enhancements. Although 200-ppm printers are fixed 
at 210 dots per inch to accommodate the driving 
software, companies like Siemens AG, Munich, West 
Germany, add value by providing high-speed duplex 
(double-sided), two-color printing. 

onto which positively charged toners are applied at a 
developer station. The toner is attracted to a 
negatively charged paper at a transfer station and is 
fused to the paper in a cold fusing station (see 
Diagram). 

Siemens' 200-ppm, IBM Corp.-compatible ND 3 
laser printer uses a charged photoconductor drum 

FUSING 
STATION 

OO EXIT 
ROLLERS 

I 

The ND 3 performs high-speed duplex operation 
and two-color printing via a reversing roller and a 
second print station (not shown). However, 
operation-control software must be modified to 
accommodate the extra passes, because most IBM 
printer software expects to see only a single printer. 

ACOUSTO-OPTICAL 

OVERLAY 
FACILITY 

I AUTOMATIC POWERED 
OUTPUT STACKER FORMS INPUT STATION 
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Malfilfll llanl COR/15 is 
as Simple as l. Z. 3. 

1. Choose VersatecVersacolor. Use the 
world's fastest 300 ppi thermal transfer plotter 
and the Model 250 RGB video controller. Capture 
your screen image in less than a second; produce a 
brilliant color hard copy in less than a 
minute. Versacolor plots an A-size color V.rsacolor Spectrum V-IO 

drawing in 45 seconds; B-size in 60 Formats A or B AandB AandB 

seconds. A quick-loading cartridge tray Resolution 

and cut sheet media cassette make supply (points per inch) 300 200or400 200 

changes easy. Speed, color 
page 

2. Choose Versatec Spectrum. A-size (sec) 45 58-75 N/A 

The most versatile NB-sile o_utputdevices B-size (sec) 60 90 N/A 

available. thesft :-ctutN etectrQStadt Speed, 
monochrome 

#I A-size fsec) 15 5 8.5 
8-size (sec) 20 10 17 

Cost.A-size 
copy 

Color(¢) 30-35 7-10 N/A 
Monochrome(¢) 6-8 2-4 2-4 

Copies w ithout 
intervention 

(Max) 210 700 500 

Media Cut sheet Roll paper Roll. fanfold 
paper or film or film paper or 

roll film 
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LASER PRINTERS 

Acom Computer Co. Blaser Industries Inc. Colorocs Corp. 
3534 Atlantic Ave. 6383 Arizona Circle 2830 Peterson Place 
Long Beach, Calif. 90807 Los Angeles, Calif. 90301 Norcross, Ga. 30071 
(213) 424-2986 (213) 642-7771 (404) 448-9799 
Circle 339 Circle 345 Circle 351 

Adobe Systems Inc. Canon U.S.A. Inc. Conographic Corp. 
1870 Embarcadero Road 1 Canon Plaza 17841 Fitch 
Palo Alto, Calif. 94303 Lake Success, N.Y. 11042 Irvine, Calif. 92714 
(415) 852-0271 (516) 488-6700 (714) 474-1188 
Circle 340 Circle 346 Circle 352 

Advanced Technologies Centronics Data Cordata Technologies Inc. 
International Computer Corp. 275 E. Hillcrest Drive 
1900 Wyatt Drive, #4 16Wall St. Thousand Oaks, Calif. 91360 
Santa Clara, Calif. 95054 Hudson, N.H.03051 (805) 495-5800 
(408) 748-1688 
Circle 341 

Apple Computer Inc. 
20525 Mariani Ave. 
Cupertino, Calif. 95014 
(408) 973-2222 
Circle 342 

AST Research Inc. 
2121 Alton Ave. 
Irvine, Calif. 92714 
(714) 863-1333 
Circle 343 

BGL Technology Corp. 
438 Constitution Ave. 
Camarillo, Calif. 93010 
(805) 987-7305 
Circle 344 
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(603) 883-0111 Circle 353 
Circle 347 

Dataproducts Corp. 
CIE Terminals Inc. 6200 Canoga Ave. 
2505 McCabe Way Woodland Hills, Calif. 91365 
Irvine, Calif. 92713 (818) 887-8000 
(714) 660-1421 Circle 354 
Circle 348 

Decision Data 
Citizen America Corp. Computer Corp. 
Suite 300, 2425 Colorado Ave. 400 Horsham Road 
Santa Monica, Calif. 90404 Horsham, Pa. 19044 
(213) 453-0614 (215) 674-3300 
Circle 349 Circle 355 

CMS Digital Equipment Corp. 
3080 Airway Ave. 200 Baker Ave. 
Costa Mesa, Calif. 92626 Concord, Mass. 01742 
(714) 549-9111 (617) 897-5111 
Circle 350 Circle 356 

POL, or a very sophisticated printer-control 
language and a fast interface," Lodge main
tains. 

SCSI enters printer arena 

Most laser printer interfaces use either serial 
or parallel ports, direct system-to-printer di
rect-memory access (OMA) interfaces, or 
RS722 video interfaces (used by HP in its 
LaserJets). But the small computer systems 
interface (SCSI) promises to solve many print
er cost and speed problems (MMS, February, 
Page 49). 

One approach to solving the SCSI printer
interface problem facing line printers is NCR 
Corp. 's ADP-60 interface. Linking SCSI to 
Dataproducts Corp.'s line printers, the ADP-60 
allows up to two hosts to talk to a high-speed 
line printer at rates as fast as l .67M bytes per 
second. However, this approach doesn't ac
count for the bit-mapped requirements of laser 
printers. But help is on the way: the ANSI 
X3T9.2 committee on low-level interfaces, the 
group responsible for formal SCSI definitions, 
is in the process of developing a working docu
ment for laser printers and other raster-type 
output devices. 

One problem that ANSI members have is 

Companies mentioned 

Electronic Form Systems Imagen Corp. 
2395 Midway Road 2650 San Tomas Expressway 
Carrolton, Texas 75006 Santa Clara, Calif. 95052 
(214) 250-7000 (408) 986-9400 
Circle 357 Circle 363 

Epson America Inc. Insight Development Corp. 
2780 Lomita Blvd. 1024 Country Club Drive 
Torrance, Calif. 90505 Moraga, Calif. 94556 
(213) 539-9140 (415) 736-9451 
Circle 358 Circle 364 

Facit Inc. Kentek Information 
9 Executive Drive Systems Inc. 
Merrimack, N.H. 03054 6 Pearl Court 
(603) 424-8000 P.O. Box 78 
Circle 359 Allendale, N.J. 07401 

(201) 825-8500 
Genicom Corp. Circle 365 
1 Genicom Drive 
Waynesboro, Va. 22980 Konishiroku (Konica) 
(703) 949-1 180 Photo Ind. Co. Ltd. 
Circle 360 26-2, Nishiinjuku 1-9 

Chome, Shinjuku 
Hanzon Data Inc. Tokyo, 163, Japan 
18732 142nd Ave. N.E. (03) 349-5061 
Woodinville, Wash. 98072 Circle 366 
(206) 487-1717 
Circle 361 Kyocera Inc. 

3165 Adeline Ave. 
Hewlett-Packard Co. Berkeley, Calif. 94703 
11413 Chinden Blvd. (800) 367-7437 
P.O. Box 39 Circle 367 
Boise, Idaho 83714 
(208) 323-2551 
Circle 362 

over which POL to support. Because the major 
PDLs (PostScript, DDL, Interpress, ACE, Im
press and IBM's IPDS) have only slight func
tional similarities, ANSI architects are faced 
with developing a SCSI integration method 
that supports all the languages and still leaves 
room for additional functions. 

High-speed printers push 200 ppm 

Not all laser printers fit conveniently on a 
desktop. Large, high-speed laser printers link 
up with minicomputers and mainframes. Spur 
Products Corp., for example, provides a link 
from Harris Corp. H-1000 superminicom
puters to 200-ppm Xerox 9700 laser printers. 
Spur's subsystem adapter matches the Harris 
110 protocol to the Xerox Corp. protocol. 

BGL Technology Corp.'s BGL graphics con
troller for 26-ppm Dataproducts' printers pro
vides graphics emulation of Tektronix Inc. 
40 l 0 and 4014 plotting commands. In addi
tion, the controller emulates Versatec Inc. plot
ters by providing vector-to-raster conversion. 

Wespercorp has solved the interconnect 
problems for HP-3000 minicomputers with its 
DLP-3000 printer-protocol converter. The 
$900 DLP-3000 emulates the HP263 l B or 
293X on the host side and connects to the 
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in this article 

The Laser Connection Mitek Systems Inc. 
P.O. Box 850296 10225 Barnes Canyon Road 
Mobile, Ala. 36685 San Diego, Calif. 92126 
(205) 633-7223 (800) 367-5660 
Circle 368 Circle 373 

Lexi Computer NCR Corp. 
Systems Corp. 1700 S. Patterson Blvd. 
231 Sutton St. Dayton, Ohio 45479 
North Andover, Mass. 01845 (513) 445-5000 
(617) 681 -1118 Circle 374 
Circle 369 

Office Automation 
Mannesmann Tally Corp. Systems Inc. 
8301 S. 180th St. 8352 Clairemont Mesa Blvd. 
Kent, Wash. 98032 San Diego, Calif. 92111 
(206) 251-5524 (619) 576-9500 
Circle 370 Circle 375 

Microsoft Corp. Okidata 
16011 N.E. 36th Way 532 Fellowship Road 
Box 9097017 Mt. Laurel , N.J. 08054 
Redmond, Wash. 98073 (609) 235-2600 
(206) 882-8080 Circle 376 
Circle 371 

Philips Information 
Mita Copy Star Systems Inc. 
America Inc. 15301 Dallas Parkway 
Heights Plaza Dallas, Texas 75248 
777 Terrace Ave. (214) 980-2000 
Hasbrouck Heights, N.J. 07064 Circle 377 
(201) 288-6900 
Circle 372 Polaris Software 

Suite 205, 310 Via Vera Cruz 
San Marcos, Calif. 92069 
(619) 471-0922 
Circle 378 

printer via an RS232C connection. The DLP-
3000 converts the complex series of HP escape 
sequences to the sequences expected by the 
printer. 

Hooking laser printers into large system en
vironments often entails negotiating networks. 
To meet these needs, Xerox's printing system 
division developed the Interpress POL, de
signed around the requirements of the Xerox 
Network Systems (XNS) architecture-thus 
taking into account communication needs and 
printing requirements at the same time. 

Interpress, like all major PDLs, is more than 
just a printer-control language. It permits a 
computer to create an electronic master, which 
describes to a printer the detailed appearance 
of every page in a document, including its type 
fonts and graphics elements-such as line 
drawings, halftones and scanned images. It also 
enables most word processing packages to 
make use of image-scanning devices and any 
type of raster printer. Proponents of Interpress 
insist that it is virtually overhead-free and 
makes use of compact code. Software vendors 
are lining up behind Interpress but, interesting
ly enough, they are the same vendors who also 
support DDL and Postscript. 

The big question in the laser printer and POL 
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LASER PRINTERS 

Printronix Inc. Ricoh Corp. Toshiba America Inc. 
17500 Cartwright Road 5 Dedrick Place Information Systems Div. 
P.O. Box 19559 West Caldwell. N.J. 07006 2441 Michelle Drive 
Irvine. Calif. 92713 (201) 882-2000 Tustin. Calif. 92680 
(714) 863-1900 Circle 384 (714) 669-5544 
Circle 379 (800) 457-7777 

Sperry Corp. Circle 389 
Prosoft P.O. Box 500 
7248 Bellaire Ave. Blue Bell , Pa. 19424 Wespercorp 
North Hollywood, (800) 328-1015 1821 E. Dyer Road 
Calif. 91603 Circle 385 Santa Ana, Calif. 92705 
(818) 765-4444 (714) 261-0606 
Circle 380 Spur Products Corp. Circle 390 

13469 Beach Ave. 
Quadram Corp. Marina Del Rey, Calif. 90292 Xerox Corp. 
1 Quad Way (213) 822-7100 101 Continental Blvd. 
Norcross, Ga. 30093 Circle 386 El Segundo, Calif. 90245 
(404) 923-6666 (213) 333-9187 
Circle 382 Talaris Systems Inc. Circle 391 

5160 Carroll Canyon Road 
Quality Micro P.O. Box 261580 
Systems Inc. San Diego, Calif. 92126 
1 Magnum Pass (619) 587-0787 
P.O. Box 81250 Circle 387 
Mobile, Ala. 36689 
(205) 633-4300 Texas Instruments 
Circle 381 Data Systems Group 

P.O. Box 809063, H-860 
Qume Corp. Dallas, Texas 75380-9063 
2350 Qume Drive (800) 527-3500 
San Jose, Calif. 95131 Circle 388 
(408) 942-4000 
Circle 383 

arenas is what IBM will do. The bets are on that 
a low-end (8- to 12-ppm) desktop printer will 
show up this year. IBM has discussed DDL 
support with Imagen and Postscript support 
with Adobe, but many analysts are guessing 
that the printer will have more than one lan
guage. 

Those consultants also believe that IBM will 
include the IPDS (intelligent printer data 
stream) POL, which grew out of the Systems 
Network Architecture Control Stream (SCS) 
communications protocols. IBM, like Xerox, 
has a pressing need to support devices that 
operate over wide communications areas, and 
it's likely that the company will develop lan
guages that match that need. 

Whether IPDS will greatly affect the entire 
low-end laser printer market remains to be 
seen. Local Data's Bostwick says that it really 
isn't a matter of one standard winning over 
another. " Remember EBCDIC?" he asks. "The 
entire world was going ASCII , and IBM chose 
their own encoding method. And guess what
they're both standards." D 

Interest Quotient (Circle One) 
High 486 Medium 487 Low 488 
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HP Precision Architecture givef 
almost unfair advantage 

.) 

.. / 



you an 

\ 

It's simpler, faster, more reliable and 
efficient than conventional computer 
architecture. And it delivers superior 
performance for less money Which 
makes it a lot easier to meet the 
challenge from your competitors. 

HP Precision Architecture can give 
you the edge right up the line, with 
complete software and communica
tions compatibility from micros to 
mainframes. 

We also designed in compliance 
with industry standards for networking, 
operating system, languages, graphics 
and data bases. Combine this with 
the advantages of an open system 
architecture. And you have the flexi
bility you need to keep your invest
ment growing into the 21st century 

HP is the first major vendor to 
combi:::ie real-time and the UNIX* 
System V operating system. That opens 
up all kinds of possibilities in general 
purpose, scientific, engineering and 
manufacturing applications. 

We're already shipping the first 
member of our new computer family 
The HP 9000 Model 840 has a memory 
address space 128,000 times larger 
than the VAX architecture. And HPs 
benchmarks show that it delivers up to 
eight times the performance of the 
VAX 11/ 780. All for just $81,500 ~ · 

When you take on the competition 
with the Model 840, you'll have the 
best people in your corner. HP's support 
has again been rated Number One 
overall, according to the 1986 U.S. 
Datapro Survey 

For further proof, pick up the phone 
and call us at 1-800-556-1234, Ext.160; 
in California 1-800-441-2345, Ext.160. 
Then you'll be ready to pick up the 
gauntlet. 

F//89 HEWLETT 
~~PACKARD 
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At La.Pine, that idea is refinement. And it's 
reflected in the evolutionary design of LaPine 
3.5-inch Winchester drives. 
Respect for the bottom line. To meet the 
requirements of cost-critical applications, 
LaPine SpartanT" series drives reflect a refine
ment of contemporary drive technology-

. without cutting corners. For example, a 
single screw and plate assembly distributes 

---+---~·-----•-----:---+----+----+- ··----· mounting torque evenly across the oxide
media disks-eliminating the problem of 

_ _ __:_ft~~4~~~~~y:i~n~•--·- J _ <Us.k warpage. And by integrating compo-
i nents with flex circuitry, eliminating 

connectors, and utilizing a two-layer PC 
b0ard, LaPine has effectively simplmed the 
dri~e while increasing inherent reliability. 
Powerful solutions. LaPine's refinement 
of technology is reflected in its TitanT" series 
as well. LaPineTitan 20, 30 RLL, and 40 

__ ....__ ...____SC* drives employ advanced stepper-motor 
technology to meet today's performance 

______, _ __. _ ____,_ demands. ~ecause stepper motors are fast, 
rel~· ble, afd economical. And Titan's unique 
he d-sUSJ?iension system is ideal for 

_ ph I sicallyJ demanding applications. 
- _Laff e 3. ~-inch Winchester Drives. 

;:- -ea. refill. -- e~ . 

. --IN= 
T E C - :p- -0 G . 

182 Top -:e t . 
Milpitas, 
California ~~....._. 

408/262-707 =- ~ 
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PORTABLE COMPUTERS 

MATURING LAPTOPS 
LURE USERS 

Innovative packaging, powerful processors, 
easy-to-use add-ins and add-ons and wider software options 

all mark significant advances in portable computers 

Gene R. Talsky, Contributing Editor 

A handful of laptop systems are finally un
locking the commercial potential for portable 
computers. Research studies since 1982 have 
consistently identified strong prospective mar
kets for portables and have projected substan
tial unit shipments and revenues. However, the 
market never fulfilled those projections be
cause the technology and packaging of the 
portables did not satisfy users' demands. Other 
than for a few pioneers in special niches, to
gether with some federal agencies and data
intensive sales organizations, the market has 
consistently failed to meet expectations. 

Except for the Tandy/Radio Shack model 
I 00, users have not purchased large quantities 
of portable computers, primarily because the 
systems do not offer general desktop-computer 
capabilities. Now that advanced systems are 
appearing, however, the market can be ex
pected to respond. Of the dozen or so laptops in 
the market, none yet offer full desktop capabili
ty , speed and flexibility. Nevertheless, they 
offer enough power and capability to appeal to 
a growing number of mobile computer users. 

Three types of users emerge 

There are three broad types of portable com
puter users: 

Multiple-system users: Corporate executives, 
managers and support staff who take work 
home represent a growing body of portable 
computer users. These users have full-blown 
desktop IBM Corp. PC/ATs in their offices but 
also need equivalent power, capability and flex
ibility in the system they take home. They also 
do not want to strain their backs carrying the 
system and its related software, documentation 
and accessories-in addition to the files and 
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other office material they need to work on . 
These users are spoiled by high-speed Intel 
Corp. 80286 processors operating at 8 MHz or 
better; 640K bytes or more memory; math 
coprocessors that speed and enhance their 
work; and by 20M-byte rigid disk drives that 
contain their operating system, word processor, 
spreadsheet, database management system and 
voluminous data. 

Another use for portables in the corporate 
environment is as backup systems for broken
down desktop systems. Lower costs, coupled 
with increased capabilities make a few of the 
current portables attractive as backup units for 
departments with many desktop PCs. 

Incorporating a 
12-MHz 80286, 
Compaq's Porta
ble Ill weighs 18 
pounds. The sys
tem includes a 
gas plasma dis
play, a 5%-inch 
flexible disk drive 
and an optional 
20M- or 40M-byte 
rigid disk drive. 
Prices range from 
$3,999 to $5,999. 
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PORTABLE COMPUTERS 

Users have 
not purchased 
large 
quantities of 
portable 
computers, 
primarily 
because the 
systems do 
not offer 
general 
desktop 
computer 
capabilities. 

Single-system users: Small and mid-s ized 
business owners and managers who need desk
top capabilities at their offices, and who fre
quently take the same system home with them 
at night, represent one of the largest potential 
markets for easily transported, full- capac ity 
portables. These users need lightweight systems 
with large, high-quality displays that are easy 
enough on the eyes to allow them to operate 
comfortably for hours. The un its must have 
sufficient internal rigid d isk storage to hold 
accounting records at the transactional level. 
They must have comprehensive accounting 
software modules to handle ledgers, payrolls, 
inventories and accounts receivable and pay
able. And they must be capable of word-proc
essing, spreadsheet and database applications 
needed for vendor, customer and personnel 
records and for credit profiles. 

are sales representatives working onsite with 
customers and prospects. Insurance agents, 
producing proposals with accurate prem ium 
payments and related equity values, exemplify 
this usage. Sales prospecting, follow-up letters, 
appointments, proposal generation and cus
tomer tracking are appl ications that have top 
priority, because they increase sales productivi
ty and help reduce selling costs. 

Which portables meet these needs? 

One of the more advanced portable comput
ers is the new Spirit, from Remote Equipment 
Corp. At a starting pri ce of $1 ,995-which 
includes a 10-MH z 80286, a 31h-inch fl exible 
disk drive and a supertwist liqu id crystal dis
play- it arguabl y offers the most power per 
dollar on the market. On the other hand, the 
success of Toshiba America Inc.'s $2.399 
T 1100 Plus and $4,499 T 3 I 00 proves that 
users will pay the price for products that meet 
thei r needs. The reception of the Zenith Data 
Systems Z-1 8 1 by both dealers and users. and 
GRiD Systems Corp .'s growing success. are 
other examples of market acceptance. 
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Triple-decker users: Some corporate execu
tives, along with accountants, attorneys, finan
cial advisors , consultants, real estate agents, 
investment brokers and other professionals , 
have a three-pronged need for computers. First , 
there's the office computer for day-to-day busi
ness. Second , there's a home computer for 
further administrative functions, catching up 
on correspondence, developing sales proposals 
and performing financial analysis. Third, these 
users need a computer to take on the road for 
face-to-face meetings with clients. 

This type of user is best served by a single 
system that minimizes the need for extensive 
software and data transfer. The modest space 
requirements and ease-of-use of a cableless, 
self-contained , full-function , battery-operated 
portable appeals strongly to this market. 

Of all users, perhaps the most conspicuous 

NEC Home Electronics (U.S.A.) Inc.'s Mu lti
Speed is well-positioned at its entry price point 
$1 ,995. The unit co mes with dual 31/z-inch 
fl exi ble d isk dri ves, but the absence of an 
interna l rig id di sk drive may prove to be a 
costly omission. 

Datavue, with its Spark portable, ta rgets low
end buyers looking fo r more IBM PC compati
bility and greater capabil ity than offered by the 
Tandy I 00 or 200. Datavue's Snap I+ I ex
pands upon the concept the company intro
duced with the Keystyle 80. an intelligent key
boa rd-based computer that is enha nced by 

The Compaq Ill: too big, too late, too much ($)? 
Compaq Computer Corp.'s recent portable 

computer entries may jeopardize the lead that the 
king of compatibles established with its initial 
Compaq Portable and Portable 286 models. The 
Compaq Portable II , which is only slightly smaller and 
lighter than earlier Compaq Portables, has not 
received broad market acceptance. Unfortunately, the 
packaging of the new Compaq Portable Ill, which 
does offer advanced capabilities, trails competitive 
products by almost a year. The Portable Ill packaging 
more closely resembles the Sharp Electronics Corp. 
PC, which is more than a year old, than it does more 
recent laptops. 

The Portable Ill includes a high-resolution, 
640-by-400-pixel gas plasma screen and 640K bytes 
of RAM, expandable to 6.6M bytes. But, in spite of 
the growing impact of 3V2-inch flexible disk drives, the 
company included a single 1.2M-byte, 5%-inch disk 

drive (a 360K alternative is optional) and a 20M-byte 
or 40M-byte rigid disk drive. The Compaq Portable 
Ill 's 80286 processor runs at 12 MHz, automatically 
slowing to 8 MHz when it senses software that 
requires the slower speed. It measures 9.8 by 16 by 
7.8 inches. 

However, starting at 18 pounds and a base price of 
$3,999 ($5,999 with the 40M-byte disk drive), Compaq 
may have underestimated the demand for lighter, 
smaller, less expensive battery-operated portables. 
The company's conservative approach with its 
portable line may prove costly. In fact, Compaq may 
be surrendering its lead in the portable market by . 
dipping its toe in too slowly and ignoring the market's 
increasing acceptance of advanced laptops, 
exemplified by the success of Toshiba America lnc.'s 
T1100 Plus and T3100, Zenith Data Systems' Z-181 
and other advanced portables. 
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We've been cleared to handle the most sensitive material. 
So if you're redesigning to meet the needs of the current 

market and NSA 5100A/Tempest requirements, call Ricoh. 
Our 20MB half-height removable cartridge drive can 

now be built into any system where unlimited, portable NSA 
secure storage is needed. 

And it's available now. In production quantities. 
With your choice of an ST506 interface for today's appli

cations - or a SCSI interface for tomorrow's. 
Plus all the features that makes it the most versatile and 

reliable system on the market. 
Like 100% DOS compatibility for easy software integration. 

Proven Winchester technology for accuracy and dependability. 
ANSI-standard cartridges economically available from 

Ricoh and second sources. 
Best of all, it's from Ricoh.TWo-time Deming Award winner 

for quality. And a company with a 50 year track record of 
innovation and financial stability. 

To find out more, call 408-946-6200. We'll give you the 
inside information. 

RICOH SYSTEMS, I NC., Sales Department, 2071 Concourse 

Drive, San Jose, California I c D ®@00 
95131-1887. Tel: (408) 946-
6200. Fax: (408) 262-0662. 
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PORTABLE COMPUTERS 

plugging into an expansion chassis. The compa
ny provides full desktop-computer functional
ity by combining the two units, which makes 
such a handy 10-pound package that many 
users find it unnecessary to "unsnap" the units. 

internal flexible disk drive capability, forcing 
users to load software and data onto the rigid 
disk via optional external 31/i-inch or 51/4-inch 
drives. 

Data General Corp. entered the market early 
with an advanced laptop-the DG/One. How
ever, its initial hard-to-read display precluded 
wide market acceptance. However, the updated 
DG/One model 2, with an optional 1 OM-byte 
internal rigid disk drive and an optional elec
troluminescent display. provides a more com
petitive product. 

Add-ons lure buyers 

Wang Laboratories lnc.'s LapTop portable is 
a relatively late market entry. The unit incorpo
rates a 1 OM-byte rigid disk drive and a thermal 
printer. However, the company has sacrificed 

Manufacturers and resellers are offering a 
growing body of products that make it easier to 
use portable systems. For example, some com
panies provide tools for conversion from 51/4-
inch to 3 1/i-inch disk formats, increasingly pop
ular in portables. Manzana Microsystems lnc.'s 
internal and standalone 3 1/i-inch flexible disk 
drives come with software that enables conver
sion from and to most common formats. Simi
larly, White Crane Systems' Brooklyn Bridge, 
consisting of a cable and two disks. allows 

GRiD pushes packaging, technology 
GRiD Systems Corp., starting in 1982, was one of 

the earliest laptop portable computer manufacturers 
and is the only pioneer to have survived. Although the 
company made its share of mistakes in initial product 
and marketing strategies, the basic design of its 
Compass laptops was not among them. The initial 
Compass models were based on the Intel Corp. 8086, 
with an 8087 coprocessor and a ROM-based 
operating system. It included a high-resolution plasma 
display that set a standard unmatched for years. 
However, the advanced technology, superior 
packaging and proprietary operating system and 
application software forced original prices into the 
$7,000-to-$10,000 range. 

Over the years, GRiD has enhanced and 
repackaged the Compass. The company released 
GRiDCase and GRiDCase Plus models, which 
brought its prices out of the stratosphere without 
sacrificing critical capabilities or quality. Its new 
GRidlite line, with base prices starting at $1,750, 
offers the same internal power and quality in a plastic 
case with a supertwist liquid crystal display. But, 
because all the base models come with only 128K 
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bytes of RAM and incorporate fewer features than 
other portables, options required for greater 
functionality result in prices at the high end. 

However, GRiD continues to offer advanced 
technology. The GRiDLite, at only 9.3 pounds with 
batteries, offers up to 1 M byte of EMS (expanded 
memory specification) memory above the standard 
640K-byte RAM and 1 M-byte ROM. Miniature EMS 
boards are available for both GRiDLite and GRiDCase 
Plus models. Optional internal 10M-byte rigid disk 
drives are available for the GRiDCase Plus models. 
These drives can be supplemented by a 1 OM-byte 
rigid disk drive that attaches to the GRiDCase Plus 
units, bringing total storage to 20M bytes. 

Weighing in at 9.3 pounds, GRiD's GRiDLite 
portable (left) includes a 128K-byte RAM, a 
3112-inch flexible disk drive and a supertwist 
LCD display. The GRiDCase 3 Plus (right) of
fers a plasma display, an optional 10M-byte 
internal rigid disk drive and a 10M-byte de
tachable rigid disk drive. 
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PORTABLE COMPUTERS 

*Optional 

~ 
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# 
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Data General 

Data Vue 

GRiD 

NEC 

Remote 
Equipment 

Toshiba 

Wang 

Zenith 

102 

~ 

I 
DG/One Model 2 

Spark 

Snap 1 +1 

GRiDCase 3 Plus 

GRiDLite 

MultiSpeed 

Spirit 

T3100 

T1100 Plus 

Lap Top 

Z-181 

SELECTED PORTABLE COMPUTERS 
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80C88 4 

80C88 4.77, 9.54 

80C88 4.77 

80C86 4.77 

80C86 4.77 

NEC V-30 4.77. 9.54 

80286 10 

80286 4, 8 

80C86 4.77, 7.16 

8086 8 

80C88 4.77 
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2.11 , 3.1* 256K, 640K* 1 31f.z -in ., 31f.z -in . LCD enhanced, EL •· 
int. • , 5V•-in. ext.', 

10MB int.• 

2.11 284K, 640K* 1 31f.z-in ., 2 supertwist LCD, EL 
31f.z-in .• backlit• 

2.11 512K,640K* 1 31f.z-in . with supertwist LCD, 
20MB or 2 31f.z-in. fluorescent backlit 

gaslight* 

3.2. 2.11 , 128K, 640K • ; 1 3'f.z-in., 10MB light-emitting plasma 
GRiD OS 0.5-1M EMS* int.*, 1 OMB ext.* 

3.2 128K, 640K* ; 1 31f.z-in ., supertwist LCD 
0.5-1M EMS* ext. 31f.z-in .• 

3.2 640K 2 31f.z- in. supertwist LCD 

3.2 730K, SM EMS* 1 31f.z-in ., 20MB* supertwist LCD; EL"; 
plasma• 

2.11 640K, 2.6M * 1 31/2-in./10MB, gas plasma 
ext. 5V. -in .• 

2.11 256K, 640K* 2 31f.z- in. LCD 

3.2 512K, 1 M* 1 OMB, 3V2-in. supertwist LCD 
ext. * , 51/4-in . ext. 

3.2 640K 2 31f.z- in. supertwist LCD 
backlit 

The Remote Spirit ••• 
After Adam Osborne's introduction of the portable 

computer concept in 1981 , two of the most significant 
developments in the CP /M-based portable computer 
market were the introduction of the Otrona Corp. 
Attache and the Teleram Communications Corp. 3000. 
The Teleram 3000, introduced in 1982, was the first 
true laptop system, but it never really got off the 
ground. In contrast, the Otrona Attache, offering 
significantly improved capabilities and performance 

The 14.7-pound Spirit, from Remote Equip
ment, includes a 10-MHz 80286, a 3V2-inch 
flexible disk drive, a 1,200/ 300-baud modem, 
an optional 20M-byte Winchester, and either a 
supertwist LCD, electroluminescent or plasma 
display. 
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PORTABLE COMPUTERS 

I SELECTED PORTABLE COMPUTERS 
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640 x 256/ RS232, parallel , 1200/300* 2: RAM, 7 14.51 x 11.79x 3.07 LCD: 10.5, EL: 2,995: LCD/hard 
8.5x 6.75; exp. bus modem, 11 .5 ·disk; 3,995: 
640 x 200/ monitor or EL/hard disk 
4.8 x 7.6/ serial 
2:1 

640 x 200/ RGB composite, 1200/300* 0 8 13.2 x 13x 2.3 10.5 995; 1,925 with 
9.5x 4.5/ RS232, parallel 640K, 2 3'h-in. 

' 1.6:1 diskettes, modem 
640 X200/ RGB, RS232, parallel, 1200/300* 1 in exp. 4 13 X 13 X3 5, 5 2,095; 3,820 with 
9.5X4.5/ exp. module, chassis, 640K, 20MB, 
1.6:1 composite 'h card modem 

640 x 200/ RGB• , RS232, 1200/300* 1MB ROM, LCD: 4-6; hard 15X11 .5X2.25 11 .5, 12 with hard 3,280; 3,880 with 
9.5x 4.25/ parallel , exp. bus*, cartridge disk: 1.5-2; disk, ext . hard 640K; 4,855 with 
1 :1.14 ext. disk* plasma: 1.5, disk adds 3 int. hard disk 

with hard 
disk: 1 

640 x 200/ RGB, RS232, parallel , 1200/300* 1MB ROM, 3-4.10-12 ' 13X11 X1.75 9.3 1,750; 2,350 with 
8.5x 6.5/ exp. bus•, ext. disk cartridge 640K 
2:1 

640 X200/ RGB, RS232, parallel , 1200/300* 0 4-6 13.6X12X3 12 1,995 
9.1X4.7/ ext. PC* 
1.6:1 

LCD: 640 x 400/ RGB, RS232 1200/300 1 int. , 1h board 0 16x 16x 3.95 14.7 1,995; 3,900 with 
11.1 x 8.6; EL: cellular EL and 20MB 
7_&]< 4.?..91.2 :1 ~ 
640 X400/ RGB, RS232, parallel , 1200/300* 1 short 0 12.2x 14.2 x 3.1 15 4,499 
5.9 x 7.7/ ext. disk, exp. chassis 
N/A 

!_ 

640 x 200/ RGB, RS232, parallel , 1200/300" 1 int. , modem 7 12.1x 12 x 2.6 10 2,399 
9.1 X4.7/ ext. disk, exp. chassis 
NJ_A 
640 x 200/9.5-in. RGB, RS232, SCSI, 2400/1 200, RAM, modem 4 13.9 X11 .9 X4 14.25 3,530 
diameter/N/A numeric key pad 300 

640 x 200/6 x 8/ RGB, RS232, parallel, 1200/300* 0 3-5 13.5 x 11 .75 x 3 11 .8 2,399 
N/A ext. disk 

Otrona legend lives on 

over the Osborne I in an innovative package, portable computer design. A secondary 
developed a loyal cult following among both dealers 1-line-by-80-character display provides a dynamic 
and users. label mask for the function keys. The mask changes 

Ron Lingemann, founder of the now-defunct Otrona for each type of bundled software, which includes an 
and the primary designer of the Attache, has now icon-based environment and productivity applications. 
joined forces with Remote Equipment Corp. The A half-card slot accepts boards with up to SM bytes 
Spirit , the company's initial product, is scheduled for of expanded memory. Its standard 1,200/300-baud 
beta test in the second quarter of this year and for modem can also be used for cellular transmission . 
production shipments in the third quarter. The Spirit And an integrated dot-matrix printer incorporates an 
arguably comes closer to fulfilling the requirements internal fanfold paper supply. 
for the ultimate 1987 portable than any other system Aggressively priced at $1,995 for the flexible disk 
now offered or announced. drive model with an LCD and $3,900 for the 20M-byte 

From its 10-MHz Intel Corp. 80286 processor, rigid disk drive model with an electroluminescent 
3112-inch flexible disk drive and optional 20M-byte display, the Spirit should make a major impact on the 
internal rigid disk drive to its 640-by-400-pixel market. Remote Equipment plans to OEM the unit, 
supertwist electroluminiscent, gas plasma or liquid giving other companies the opportunity to enter the 
crystal display, the Spirit represents advanced portable arena with a powerful , competitive offering. 
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• Both parallel and 
RS-232 interfaces are 
supported by a wide 
selection of software. 

• Easy video interfacing
over 150 interfaces are 
supported. No need to 
write software. 

• Local intelligence: 
video interface lets you 
rotate, change colors 
and scale with front
panel controls. 

• Accurate shading for 
realistic, detailed solids; 
work with 4,912 colors. 

• Crisp, clean lines 
for highly detailed 
drawings. 



NO OTHER 
COLOR HARDCOPIER 

CAN MAKE THESE POINTS. 
The CH-5300 gives you fast copies. Sharp 

lines. Realistic gradation and shading. Bright, 
rich solids. Consistent backgrounds. Built-in 
intelligence. Easy interfacing to the broadest 
range of video or parallel sources. And proven 
reliability 

Plus, with our new multiplexor you can turn 
your color hardcopier into a shared resource; 

connecting up to four different input 
sources at once. 

So look into the Seiko CH-5300.You'll see 
that no other color hardcopier can make 
these points. 
Call Martin Nelson 
at(4oa)943-9100 SEIKO 
today. I N s T A u M E N T s -

• Fast copies on paper 

S!E;II<Co 
u. ··--· f-- ~ 

• Solid streak-free, un
blemished backgrounds 
-on the first and ninety
ninth copy 

CIRCLE NO. 57 ON INQUIRY CARD 

or film-A-size output in 
45 seconds. 

c 1987 Seiko Instruments USA, Inc. 

• Unattended, off-line 
copying with consis
tent, high-quality output. 

Visuals courtesy of Ramtek Corpora !1on. Matra Oatav1s1on, Computer Design Equ1pmen1 Incorporated. 



PORTABLE COMPUTERS 

The ultimate 
portable com
puter would draw 
upon the 
strengths of a va
riety of existing 
technologies. To 
date, no one 
company has put 
them all together. 

Apple Computer Inc. 
20525 Mariani Ave. 
Cupertino, Calif. 95014 
(408) 996-1010 
Circle 301 

Colby Computer Inc. 

WHAT COMPRISES THE ULTIMATE PORTABLE? 

DISPLAY 
SUPERTWIST LCD, EL OR PLASMA 

8BY81NCHES 
640 BY 400 PIXELS 
2:1 ASPECT RATIO 

FULLY ARTICULATING 

ON BOARD 
CHMOS 80286 
8, 10, 12 MHZ 

1.2M-BYTE RAM 
MS-DOS 3.2/286 DOS 
2M-BYTE EMS, EEMS 

EGA, 2.400-BAUD MODEM 
RGB.RS232, PARALLEL, 

MOUSE INTERFACES 
ONE EXPANSION SLOT 

) ) 

Ejl 
PRINTER 

DRAFT QUALITY 
ATTACHABLE 

3 POUNDS 

ONBOARD STORAGE 
3 112-INCH, 

72DK-BYTE FLEXIBLE DISK DRIVE 
51/•· INCH, 

DISPLAY 
15-INCH 
COLOR 

EGA, PGA 

20M-BYTE REMOVABLE CARTRIDGE 

CONVENIENCE 
REMOVABLE KEYBOARD 
NUMERIC/CURSOR PADS 

3 BY 13 BY 13 INCHES 
UNDER 13 POUNDS 

1- TO 3-HOUR BATTERY 

c::i 

L _.s: 7_ ~ 
lo 0 0 I r~l 

:QI 
7 

EXPANSION CHASSIS 

SIX TO EIGHT 8-, 16-, 32-BrT SLOTS 
40M- OR SOM-BYTE FIXED DISK FILE SERVER 

51/•-INCH FLEXIBLE DISK 
51/4- INCH, 20M-BYTE REMOVABLE 

CARTRIDGE 

software and data to be tra nsferred d irectl y 
back and forth between 5'/4-inch desktop and 
31/i-inch portable drives . 

and the Toshiba T 11 00. T he compa ny is plan
ning units for the IBM Convertible. as well as 
fo r a number of other laptops. 

Premier Technologies Inc. offers a rigid d isk 
dri ve that replaces drive B on the Zenith Z-1 8 1 

Shirt-poc ket-s ized , battery-opera ted 1.200-
and 300-baud modems available fro m Migent 

Companies mentioned in this article 
Dynamac Computer 
Products Inc. 
Suite 252, Bldg. 4 
1536 Cole Blvd. 
Golden, Colo. 80401 
(303) 233-7626 
Circle 306 

Medbar Enterprises Inc. 
7108 51st Ave. 
Woodside, N.Y. 11377 
(718) 335-0404 
Circle 310 

Remote Equipment Corp. 
2502 Roosevelt Ave. 
Indianapolis, Ind. 46218 
(317) 637-4448 
Circle 314 

Traveling Software Inc. 
19310 North Creek Parkway 
Bothell , Wash. 98011 
(206) 483-8088 
Circle 318 

849 Independence Ave. 
Mountain View. Calif . 94043 
(415) 968-1410 

GRiD System Corp. 
2535 Garcia Ave. 

Migent Software Inc. 
865 Tahoe Blvd. 
Incline Village, Nev. 89450 
(702) 832-3725 

Sharp Electronics Corp. 
Sharp Plaza 
Mahwah, N.J. 07430 
(201) 529-8200 

Wang Laboratories Inc. 
1 Industrial Ave. 
Lowell , Mass. 01851 
(617) 459-5000 

Circle 302 

Compaq Computer Corp. 
20555 FM 149 
Houston, Texas 77070 
(713) 370-0670 
Circle 303 

Data General Corp. 
4400 Computer Drive 
Westboro, Mass. 01581 
(617) 366-8911 
Circle 304 

Datavue 
1 Mecca Way 
Norcross, Ga. 30093 
(404) 564-5555 
Circle 305 
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Mountain View, Calif. 94039 
(415) 961-4800 
Circle 307 

IBM Corp. 
1133 Westchester Ave. 
White Plains, N.Y. 10604 
(914) 765-1900 
Circle 308 

Manzana Microsystems Inc. 
7334 Hollister Ave. 
Goleta, Calif. 93117 
(805) 968-1387 
Circle 309 

Circle 311 

NEC Home Electronics 
(U.S.A.) Inc. 
Computer Products Division 
1255 Michael Drive 
Wood Dale. Ill . 60191 
(312) 860-9500 
Circle 312 

Premier Technologies Inc. 
1890 McGaw Ave. 
Irvine, Calif. 92714 
(714) 261 -1184 
Circle 313 

Circle 315 

Tandy/Radio Shack 
1 Tandy Center 
Fort Worth, Texas 76102 
(817) 390-3300 
Circle 316 

Toshiba America Inc. 
Information Systems 
Division 
2441 Michelle Drive 
Tustin , Calif. 92680 
(714) 730-5000 
Circle 317 

Circle 319 

White Crane Systems 
6889 Peachtree Industrial Blvd . 
Norcross. Ga. 30092 
(404) 454-7911 
Circle 320 

Xcel Controls Inc. 
1600 W. 6th St. 
Mishawaka, Ind. 46544 
(219) 259-7804 
Circle 321 

Zenith Data Systems 
1000 Milwaukee Ave. 
Glenview, Ill. 60025 
(312) 699-4800 
Circle 322 
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JOIN THE TANDY.TEAM. 
No other VAR lineup measures up. 

Selling "turnkey" systems into 
vertical markets is a tougher 
than average business. Competi
tion is strong. That's why you 
need to join the Tandy VAR 
team. Once you do, you'll have 
an impressive lineup of prod
ucts, discounts, service and sup
port that will give you a decisive 
edge in going one-on-one against 
your competition. 

Aggressive Game Plan 
Tanay's VAR game plan includes 
competitive pricing with special 
discounts for development sys-

terns. Our player's contract cov
ers all products, including 
computers, printers, accessories 
and supplies. Supporting Tandy's 
team is a dedicated staff of tech
nical personnel, along with fast 
service through 150 Tandy 
owned service facilities nation
wide. There's even an exclusive 
leasing program allowing our 
players to lease complete 
" turnkey" systems at very com
petitive rates. Tandy puts into 
play proven strategies which can 
help you make the right moves 
to strengthen your marketing 

l TI Tandy Corporation 
•c• r 1 Value-Added Resale 

Telephone (817) 390 -3099 
CIRCLE NO. 58 ON INQUIRY CARD 

position and keep it. 

Take a Quick Time-out 
Give us a call, return the coupon 
or visit Booth #1362 at Spring 
COMDEX, Atlanta. One of our 
team players will pass along 
more information on how your 
business can join the Tandy VAR 
All-Star lineup! 

• Send me more information on 
Tandy's VAR Game Plan. 

Dept. 87-A-1080, 300 One Tandy Center 
Fort Worth, Texas 76102 I 

Name I 
Company ________ _ 

Address I 
City _________ _ -----· ___ .. 



When Sun Microsystems 
began looking at Multibus disk and 

tape controllers for their high performance 
engineering workstations, they demanded a lot. 

"We needed a fast Multibus SMD disk controller, one 
that co~ld read fast drives, like the Fujitsu Eagle, at full 
speed, says Sun Director Jon Garman. ''The boards we 
were evaluating simply couldn't measure up. " 

That's when sun discovered Xylogics. 
"Getting Xylogics' 440 controllers operational with 

Sun's workstations was a positive experience, "Garman 
r~members . ''What the manual said, the Xylogics boards 
dtd, and the software interface was simple to use. 

"~e. had our first Xylogics board up and running with 
UNIX m ;ust four hours. It was quite phenomena/, "he says. 
. Next, Sun integrated the Xylogics 450 in 
its second-generation family of 
workstations because it was 
the fastest , most reliable 
Multibus board they could find. 

"From the start, our number 
one concern has been perfor
mance, "says Garman. "But just 

Jon Garman, Director of Product Engineering 
Workstation Division, 
Sun Microsystems, Inc . 

as important is 
the support Xylogics gives 

us. They've always been very responsive. 
They listen. And take us seriously. We have a close 

working relationship: engineering to engineering and 
management to management. They've always delivered 
on their promises. " 

Xylogics' newest product, the 751 VME controller is 
now being integrated into Sun's third generation of w~rk
stations, The Sun-3 Series. 

Little wonder that Xylogics is the secret behind virtu
ally every supermicro and workstation company. Or that 
nearly half of all high performance Multibus disk and tape 
controllers 1n use today are Xylogics. 

Find out how Xylogics performance, reliability and 
support ~an be part of your success story. Call or write for 
information about our complete line of Multibus and VME 
bus products. 

THE SECRET'S OUT. 

)Xylogicsl 
Your Partner For Performance 

144 Middlesex Turnpike 
Burlington, Massachusetts 01803 
(617) 272-8140 

Sun-3/160C 
Color Workstation 
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PORTABLE COMPUTERS 

Software Inc . (the Pocket-Modem MM 1200) 
and from Traveling Software Inc. (the Travel
Comm 1200) are also making portable commu
nications easier. 

Xcel Controls Inc. offers Xtend. configured 
either as a ruggedized. enhanced version of the 
Morrow Designs Inc. Pivot JI or as an add-on 
for the Zenith Z-171 upright portable. (Morrow 
Designs is no longer in business.) The Pivot
based systems comprise a 20M-byte rigid disk 
drive , three half-card expansion slots and a 
variety of options, including voice and mouse. 
Medbar Specialties Inc. offers the Portable Of
fice, which combines a Data General DG/One 
model 2 with a portable ink-jet printer and a 
facsimile machine, packaged in a traveling case. 

Two Macs to go 

Apple Computer Inc. has finally authorized 
the marketing of a portable Macintosh. Under 
license, Dynamac Computer Products Inc. re
ships Macs in an 18-pound package with a 
640-by-400-pixel electroluminescent display. 

Colby Computer Inc. also repackages Macs 
into portable formats. These portables tend to 
be expensive due to the necessity of cannibaliz
ing standard Macs and adding electronics and 

other components to transform the units into 
reliable machines. Colby operates indepen
dently but is trying to establish a direct rela
tionship with Apple. 

Ultimate laptop is still to come 

Supertwist LCD, EL and plasma displays , 
31/i -inch flexible disk drives and 20M-byte 
Winchesters , stronger batteries, high-speed 
processors, ROM-based DOS, clever keyboard 
design, sophisticated packaging-they are all 
available today. Most of the leading portable 
units include enough capability to ensure mar
ket share. However, the first vendor to deliver 
the total portable package will dominate the 
desktop-user market. These are the users who 
want all the capabilities, without cables but 
with minimal "deskprint" and maximum port
ability. Each of the current systems requires 
some compromise. And neither IBM nor Com
paq Computer Corp., the two most likely mar
ket leaders, appear to be planning to offer the 
ultimate portable in the near future. D 

Interest Quotient (Circle One) 
High 489 Medium 490 Low 491 

How Many_? __ 
RAPID, COST EFFECTIVE RESPONSE to your diskette 
duplication and production requirements is what's 
important at Disclone. Extraordinary performance is 
what you can expect from Disclone. 

Gene R. Talsky is 
president of 
Professional 
Marketing 
Management Inc. 
(PROMARK), Old 
Lyme, Conn.: a 
.computer industry 
business
development 
and 
marketing 
consultancy. 

~ 
,,. Printer. The 

Disclone is ready with full turnkey service capability: 
duplication, copy protection, documentation produc
tion, packaging assembly, delivery fulfillment. 
Disclone service can't be duplicated. Accept no sub
stitutes. Your diskette duplication and production re
quirements deserve Disclone attention. 

. ... . portable printer that 

~ff:(~«f™ 
DISKETTE DUPLICATION AND PRODUCTION 

1050 North Fifth Street, San Jose, California 95112 
(408) 947-1161 OUTSIDE CA: 1-800-826-4296 
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won't qutt going when the going gets tough. 
, A lightweight portable printer that prints an 

amazing range of character styles in any weather 
environment without missing a beat. 

See Field Printer in action at Booth 105, 
Convention Center. · 

Immediate Business Systems 
2100 Riverchaae Center 

Birmingham, Alabama 35244 IBS 
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OT060IN 16. 
MllJJSECOND 

That's faster than any other 5 \/4 "disk drive 
on the market. And, 16. 5 ms is just the 
average seek time for the Wren IV. 

What's more, like all Wren disk drives, it 's 
built for the long run as well as the sprint. 
We're talking endurance-30,000 hour MTBF 
endurance. 

Speed, endurance, and Control Data's 
outstanding quality-that's the Wren . And, 
there's more. A The Wren IV provides 300 
Mbytes of for- matted capacity along with 

a swift 16. 5 ms seek time. B The Wren 
lII Half-High provides 101 Mbytes of 
unformatted storage. c Wren's patented 
straight-arm actuator employs substan
tially less mass than other designs and 
operates with superior positioning precision 
and speed. D Both models feature a full 
functionSCSI interface. Other interfaces 
available on selected Wren models include 
ESDI and ST506. E Advanced electronics 
packaging, low power consumption, 



and special shock mounts are just a few of 
the reasons why Wren also wins the endur
ance race. 

We've been building reliable data storage 
products for over 28 years. In fact, no one has 
built more high-performance, high capacity 
disk drives than Control Data. 

For more information, call l-800-828-8001, 
ext. 82 (In Minnesota, call 612-853-3400, 
ext. 82) or call your local Arrow or Kierulff 
distributor. 

Both 
Full High Half High Transfer Interface 

Model Cape. Avg. Seek Cape. Avg. Seek Rate Options 

Wren II 86 28 51 28 5 ST506, 
(F.SDI H.H. 

only) 

Wren lll 182 16.5 IOI 18 10 ESDI , SCSI 

Wren IV 300 16.5 To be Announced 10-15 SCSI 

To learn more about Control Data's complete line of high-performance data storage products , 
give us a call . 

'---------(5 2) CONTR_OL DATA-----

CIRCLE NO- 62 ON INQUIRY CARD 



It's a simple fact of VAR life. Some 
vendors just don't supply you with the 
kind of hardware you need to reach a 
wide range of customers. Fortunately, 
there is someone with more for you to 
sell. Hewlett-Packard. And what we 
have for you is the broad, fully 
compatible HP 3000 family 

The breadth of the HP 3000 family 
means that you can meet the needs of a 
wide range of customers. From small 
businesses all the way up to Fortune 
500 companies. 

Compatibility across the HP 3000 
line means greater flexibility in the 
configurations you can offer your 
customers. And it means that as your 
customers grow, they'll be able to 
upgrade easily-without modifying 
software. 

What's more, Hewlett-Packard 
quality and support will help keep your 
customers satisfied. Just look at our 
record. In the 1986 Datapro Survey, 
Hewlett-Packard received top ratings 
for Overall Support Satisfaction. And in 

the 1986 VARBUSINESS Armual Report 
Card RevieW,W our current VARs gave 
us highest ratings among major 
vendors for Quality of Products, 
Provision for Hardware Maintenance, 
and Overall Impression of Vendor. 

Added to all of this are some of the 
most attractive financial incentives in 
the industry An entire arm of our sales 
force dedicated exclusively to support
ing you. And our ongoing commitment 
to always asking "What if .. . " about 
your business needs. 

So if you're looking to sell more , 
look to those who give you more to sell. 
Hewlett-Packard. 

For more information call 1 800 
367-4772, Dept. 694E. 
®Reprinted with perm1ss1on from Computer Systems News 
(VAR BUSINESS) 

(h~ ~!~~:~6 
Business Computing Systems 
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Yolill sell more 
if yolive got more 

to sell. 



80386 TECHNOLOGY 

INTEL'S 386 UNITES 
UNIX AND DOS SOFTWARE 

Intel's 80386 chip creates virtual 8086 machines 
on top of UNIX to merge UNIX and DOS software bases, 

speed execution and make DOS multitasking 

Clif Purkiser, Intel Corp. 

UNIX workstation manufacturers, having 
recognized the importance of providing access 
to both UNIX technical and MS-DOS commer
cial software, have tried various ways to merge 
the system utilities and applications of the two 
operating systems. One popular approach has 
been to develop an add-in board that allows 
MS-DOS software to run on the UNIX work
station. Although better than buying two mi
crocomputers for each user, this approach has 
several disadvantages-particularly in the 
areas of price, performance and compatibility. 

The addition of a separate CPU board com
plicates the hardware and operating-system de
signs in such a dual-processor system. This 
added complexity increases both design and 
production costs while compromising perfor
mance. For example, such add-in boards typi
cally perform at less than 80 percent of the 
speed of a 6-MHz IBM Corp. PC/AT and add 
several hundred dollars to the manufacturing 
cost and over $1.000 to the end-user price. 
Often, these add-in boards are only MS-DOS 
(not PC-DOS) compatible and, therefore, are 
unable to run the most popular PC-DOS appli
cations . In addition. DOS coprocessor cards 
based on the Intel Corp. 80286 microprocessor 

MINI-MICRO SYSTEMS/April 1987 

run past and present DOS software but will not 
allow access to future 32-bit DOS applications. 

The Intel 80386 microprocessor offers a sim
pler method for workstation vendors and sys
tem integrators to merge technical UNIX appli
cations with PC-DOS applications. It provides 
an upwardly compatible hardware architecture 
and a UNIX operating system (Intel's System 
V /386) with hooks that allow software develop
ers to construct virtual 8086 machines on top 
of UNIX. The virtual 8086 machine supports 
the execution of existing 8086 applications as 
System V /386 processes. This eliminates the 
need for cumbersome, performance-degrading 
multiprocessor solutions and provides multi
tasking capabilities for PC-DOS or MS-DOS. 

Supports virtual machines 

In general, a virtual machine provides an 
environment that allows operating systems and 
applications designed for one type of computer 
to be run on a different type of computer. It 
supports the different operating systems and 
applications because it acts exactly like the 
different computers' CPU and peripheral de
vices (disk drives, displays) via either direct 
execution or software emulation . Of these two 
techniques, software emulation is inherently 
slower. 

113 



80386 TECHNOLOGY 

Fig. 1. The Vir
tual 8086 Mode 
(VB6) interrupt 
handler identifies 
V86 interrupts 
and then either 
reflects them 
back to DOS or 
redirects them to 
the appropriate 
routines. 
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Achieving an acceptable performance level is 
the biggest problem for a virtual machin e. 
Unless the virtual machine runs at least as fast 
as the original machine, there is little reason to 
buy the new computer. 

For this reason , the 80386 microprocessor is 
designed to support fast virtual 8086 machines. 
As a result, 80386 systems can create a virtual 
IBM PC that executes all PC-DOS software 
much faste r than does the PC. This is true even 
if the 80386 system has peripherals that are 
totally incompatible with the PC. 

To achieve this speed and compatibility. the 
80386 directly executes the instructions of the 
8088 and 8086 microprocessors. To achieve 
such direct execut ion, the 80386 is designed 
with what is known as a Virtual 8086 Mode 
(Y86). The Y86 Mode is a subset of the pro
tected mode of the 80386 and is selectable on a 
per-task basis. When the 80386 operates in Y86 
Mode, it executes 8086 programs in the same 
manner as an 8086 would , as opposed to emu
lating the 8086. 

V86 accelerates DOS execution 

For example, in the Y86 Mode. the 32-bit 
80386 processor assumes that instructions. reg
isters and data types are only 16 bits in length . 
But it generates a 20-bit linear address just like 
an 8086 does. However. because the Y86 Mode 
is a subset of the 80386 's protected mode. its 
tasks are run in a fully protected, demand
paged environment under a host 32-bit operat
ing system. such as System V /386. In fact. there 
are on ly two major differences between the Y86 
and an 8086 or 8088: 90 percent of the instruc
tions execute 15 to 20 times faster, and pro
grammers and applications have control over 
the execution of privileged instructions. 

Privileged instructions are instructions used 
by the operating system. There are three main 
classes of privileged instructions: 1/0, inter
rupt-related and operating system support. 
Control over all these instructions is important 
because a single-tasking application's privi
leged instructions are potentially disrupti ve in 
a multitasking environment. 

The interrupt-related instructions are espe
cially important to trap because almost all 8086 
applications were written for single-tasking 
computers. Many 8086 applications disabled 
interrupts for relatively long periods of time. 
When these applications execute in the System 
V /386 multitasking environment, the disable 
interrupts prevent other processes from run
ning until the Y86 application re-enables the 
interrupts. 

1/0 instructions. also. can cause problems for 
a multitasking operating system. The problem 
is that typical 8086 applications think they own 
the disk. Although these 8086 applications are 
likely to be running side-by-side on the 80386, 
one of them may oper~te as though it were in a 
single-tasking, single-user environment and re
program the disk controllers accordingly. This 
would create a potentially disastrous situation 
if another application is waiting for data from 
the disk. Software is needed to control what the 
application can do . 

However. the common solution of trapping 
instructions may not. by itself. solve the prob
lem effectively. In many 8086 applications, 
which routinely manipulate time-sensitive pe
ripherals (such as CRT controllers). trapping 
every 1/0 instruction would degrade perfor
mance. So. the 80386 provides a higher degree 
of protect ion via the 1/0 Permission Bit-Map. 

The 1/0 Permission Bit-Map allows the 
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LetYourCPU 
Reach Its Full Potential 

With Data Access and Retrieval 
At Electronic Speeds 
For disk intensive applications you need a 
peripheral storage device that performs as 
quick as your CPU. That's why we designed the 
MegaRam solid-state disk It can access stored 
data thousands of times faster than a rotating 
disk With this dramatic speed, your computer 
is kept working ... not waiting. In fact, it can 
provide a typical increase of 50% in CPU 
throughput! And, the MegaRam is completely 
transparent to your software and hardware; 
your CPU will treat it as another disk drive. 

When to Buy a MegaRam Solid
State Disk 
1. When you need to have more users 

simultaneously accessing a data base 
without degrading response time. 

2. When you need to monitor more status 
inputs with process control computers 
while working in real time. 

3. When your telecommunications 
computers need to handle more lines 
and more traffic. 

4. When you need your sort routines to 
run faster and compile programs to take 
less time. 

5. When you need a peripheral storage 
device for hostile environments. 

Or, for any other disk intensive application, 
including Data Base Management, Graphics, 
Process Control, or for real time processing 
situations such as Image Processing and Data 
Acquisition. 

With Reliability and Reduced 
Maintenance 
The solid-state MegaRam, with no moving 
parts, provides the performance and reliability 
of main memory while maintaining the 

Visit us at Dexpo South , Booth #836 

storage capacity and convenience of a 
peripheral. It requires no adjustments and 
virtually no maintenance. So, your CPU not 
only runs faster but uninterrupted as well. 

Your CPU Can Deliver Its Full 
Promise of Performance 
If your CPU requires faster data access and 
retrieval, operates in hostile environments, or 
demands maximum disk reliability, you'll find 
the MegaRam a smart, cost-effective invest
ment. Call or write today for full details. 

The MegaRam Solid-State 
Disk 

!!) lmPenol T"<h 
The MegaRam nology, Inc. 
Solid-State Disk comes packaged in a 
7-inch high, 19-inch rack mounted chassis with its own controller, 
power supply and blower assemblies. 

Available from 2 to 512 Megabyte capacities for 
the following computers: 
DEC • Hewlett Packard • Gould • Prime • Data 
General • C.D.C. • Westinghouse • Sperry Univac 
• Many Others. 
Features 
Full Software and hardware compatibility · Error 
detection and correction • Field expandable 
• Zero latency time • No moving parts. 
Options 
Battery Back-Up· Megastream tape back-up 
• Custom designed interfaces • Dual port 
capability. 

{-...,. Imperial Technology, Inc. 
~ : 831 S. Douglas Street 

I I I El Segundo, California 90245 
Telephone: (213) 536-0018 
Telex: 664469 • FAX: (213) 536-0124 
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RISE UP TO THE FALCO 5500. $495. 
It's a jungle out there in the ASCII terminal market. Don't get stuck in the quagmire of ordinary video 
display terminals . Wise up to Falco , and stay on top , with the FALCO 5500 video display terminal. 

The FALCO 5500 is the newest member of the FALCO 500 Family of Computer Terminals. The same 
industry leading features that have made Falco a leader in the ANSI terminal market are now available 
to the ASCII terminal market . 

Screen display features like a 10 x 16 character cell ; 40 lines of data by 132 columns; green, white or 
amber phosphor at no additional cost ; and a flat profile , non-glare CRT make the 5500 a guiding light 
through the terminal jungle. 

There is no reason to get bogged down in terminal decisions, as the FALCO 5500 meets all your terminal 
requirements: compatible with ASCII protocols, a choice of keyboards (ASCII or PC/AT layout), Falco 's 
Multi-Host Windowing, dual Online communication ports , 40 lines by 132 columns of data, two pages 
of memory, and 5000 bytes of programmable memory . 

And there's no sinking feeling when you see the price for this terminal either. Call now for more infor
mation, and the name of your local Falco Distributor. 

1294 Hammerwood Ave., Sunnyvale, CA 94089 • In California: (800) 538-5383 • Outside California: (800) 835-8765 
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32-bit operating system to specify exactly, on a 
per-task basis, which peripherals an MS-DOS 
application can access directly without causing 
an exception. System V /386 can use these maps 
to allow foreground processes to access the 
screen without trapping requests for a resource, 
while background processes would trap re
quests and write to a virtual screen. Page-based 
protection can be used in an analogous way to 
manage memory-mapped 1/0. 

Whenever a V86 application attempts to 
execute a privileged instruction, if trapping is 
enabled, an exception occurs. This causes con
trol to pass from the V86 task to the 80386's 
operating system and also causes the processor 
to switch from V86 Mode to protected mode. 
After the System V /386 (or other host operating 
system) handles the exception, it returns from 
the exception handler and switches the pro
cessor back into V86 Mode. 

VM monitor translates 8086 calls 

The simple trapping of privileged instruc
tions prevents a number of operating system 
problems, but it does not solve the V86 applica
tions' need to execute these instructions. In 
order to execute privileged instructions, an 
optional piece of software, called a virtual 8086 
monitor (VM monitor), can be added to System 
V /386. Two such monitors are VP/ix, devel
oped jointly by Interactive Systems Corp., 
Santa Monica, Calif., and Phoenix Technolog
ies Ltd., Norwood, Mass.; and OS/Merge 386, 
developed by Locus Computing Corp., Santa 
Monica (MMS, February, Page 81 ). The VM 
monitor translates 8086 operating system calls 
into 32-bit operating system calls and emulates 
hardware devices that are present on the 8086 
computer but not on the 80386 computer. 

80386 TECHNOLOGY 

With a VM monitor, users can execute 
UN IX applications and one or more 8086 
operating systems and their applications. Any 
8086 operating system can be run; MS-DOS, 
CP/M-86, and proprietary 8086 operating sys
tems are examples. Users can also create virtual 
1/0 devices, such as disk drives, graphic adapt
ers and memory-expansion cards. 

How to create a VM monitor 

Each combination of a 32-bit operating sys
tem and an 8086 operating system needs its 
own VM monitor (even though much of the 
code is common between monitors). Because 
the greatest market demand is to merge the 
UNIX and PC-DOS software bases, consider 
what is needed to sketch out such a VM moni
tor. 

A VM monitor usually consists of three logi
cal partitions: V86 interrupt handler, a DOS
to-UN IX system-call translator and an option
al periphera l emulator. The V86 interrupt 
handler is closely tailored to the base 32-bit 
operating system, and many of the handler's 
functions are built into System V /386. The 
DOS-to-UN IX system-call translator interprets 
DOS system and function calls and translates 
them to UNIX system calls. The peripheral 
emulator is a set of software routines that 
mimic all of the user-programmable peripheral 
devices on the IBM PC. It is used when the 
80386-based computer contains peripherals 
that are different from an IBM PC's. 

Interrupt handler directs traffic 

The V86 interrupt handler serves as a "traf
fic cop" for all of the 80386 system's interrupts. 
It identifies a V86 interrupt, and then either 
reflects (returns) the interrupt back to DOS or 
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PRIVILEGE LEVEL 3 

PRIVILEGE LEVEL 0 

2 

3 

1. THE DOS APPLICATION MAKES A 
DOS FUNCTION CALL (INT 21),WHICH 
CAUSES AN EXCEPTION 

2. THE V86 INTERRUPT HANDLER PASSES 
CONTROL TO THE DOS-TO-UNIX TRANSLATOR 

3-4. THE TRANSLATOR EMULATES THE DOS 
FUNCTION BY MAKING UNIX SYSTEM CALLS 

5-6. CONTROL EVENTUALLY PASSES BACK TO 
THE DOS APPLICATION 

Fig. 2. For some 
DOS system 
calls, such as 
"Open File" or 
"Read File," it's 
neces~ary to map 
the DOS calls into 
corresponding 
UNIX System 
V /386 calls via 
emulation. 
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PRESIDENT 

The executive suite. Until now, dot matrix printers just weren't welcome there. 
They were too noisy, for one thing. But even more important, they couldn't deliver 

the quality top executives demand. 
But now there's the XL series from NEC. 

Dear Stockholder: Our Pinwriter® XL series printers have multistrike film 
Actual print sample ribbons that produce true letter-quality documents-the 

from a Pinwriter P9XL printer. kind any executive would be proud to sign. They print in 
8 different colors-on paper or transparencies-to make charts, graphs and exec
utive presentations more impressive. And they're the quietest matrix printers you've 
never heard. 

They're also fast. Take our new Pinwriter P9XL, for example. It's over 30 % faster 
than most other printers in its price range, with nearly twice as much memory to 
C&C Computers and Communications 



handle the 
really bigjobs
including payroll, invoices, continuous 
forms, and multi-page reports. 

Executives will also be pleased to learn that 
the Pinwriter XL printers, like all NEC printers, are built to 
run an average of 5 years before they might need a repair. In fact, they ave the highest 
reliability ratings in the industry. NECPRINfERS.lHEYONLYSfOP 

So make an executive decision. Call WHENYOUWANTlHEMTO. 
1-800-343-4418 (in MA 617-264-8635) and 
ask for the name of the NEC dealer nearest you. 
Or write to NEC Information Systems, Dept. 1610, 
1414MassachusettsAve., Boxborough, MA01719. 
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NEC Information Systems, Inc. 
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redirects it to the appropriate routine (Fig. 1 ). 
When a V86 task attempts to e-xecute a 

privileged instruction, it causes a general pro
tection fault (exception 13). Information about 
the faulting instruction and the state of the 
processor at the time the fault occurs is pushed 
on to the stack, (flag and instruction pointer 
and other registers) and control passes to the 
routine pointed to by the exception 13 vector. 
The interrupt service routines for exception 13 
will call the V86 interrupt handler. 

The V86 interrupt handler determines if the 
fault was generated by a V86 program by check
ing to see if the VM bit is set in the EFLAGS 
image on the stack. If the exception was not 
generated by a V86 task, then control is passed 
to the System V/386 exception handlers. How
ever, if the fault was generated when executing 
a V86 task, the V86 interrupt handler must 
determine what type of instruction caused the 
interrupt: an 110 instruction, an explicitly 
stated " INT n" instruction or an interrupt 
enable/disable instruction. 

If the fau lting instruction is an 1/0 instruc
tion from either a background task or from any 
task in a system with non-PC peripherals, then 
the appropriate emulator routine is called. In
terrupt enables and disables can be ignored for 
most systems; UNIX systems do not normally 
a llow user programs to disable interrupts. INT 
n instructions are used by DOS applications to 
initiate system calls and are handled in one of 
two ways: reflection or emulation. 

Emulation is appropriate for some DOS sys
tem calls, like "Open File" or "Read File," that 
can easily be mapped into a corresponding 
System V /386 operating system call. When a 
V86 task requests DOS to open a file, for 
example, it generates an Interrupt 21 instruc-

tion and passes the function code for "Open 
File" in the AX (a general purpose) register. 
The Interrupt 21 vector switches control to the 
V86 interrupt handler. The V86 handler then 
calls the DOS-to-UNIX call translator. After 
the DOS call is translated, control passes back 
to the DOS application (Fig. 2). 

Reflection occurs for other DOS function 
calls, like "Terminate and Remain Resident ," 
that are best handled by DOS. In this case, the 
V86 interrupt handler modifies the return 
stack so that control is passed backed to DOS. 
Then, DOS will service the request and pass 
control back to the application (Fig. 3). 

Translator operates functions 

The DOS-to-UNIX translator maps most 
DOS functions and some BIOS functions to the 
equivalent UNIX function. The DOS-to-UNIX 
translator can be as large or as small as desired, 
or it can be nonexistent. If it is nonex istent, the 
V86 handler would redirect all DOS functi on 
calls back to the copy of DOS that is loaded 
with each application. All of the emulati on 
would then be performed by the PC peripheral
emulator routines . Assuming that th e tran slator 
exists, the only requirement for the DOS-to
UNIX translator routines is that they look 
identical to DOS at the system-call level. 

The main advantage of the DOS-to-UNIX 
translator is performance. It is faster to trans
late the system call from the virtual 8086 
application being run to the UNIX format than 
it is to execute the PC-DOS system call and 
then emulate the hardware devices that DOS 
expects. It is also relativel y easy to direct ly 
translate many of the DOS functions , such as 
the file routines (open, close. read. write) into 
the equivalent UNIX operating system calls. 

Fig. 3. When 
emulation is not 
possible, it's 
necessary to re
turn, or "reflect," 
DOS calls back to 
the DOS opera
ting system, 
which then serv
ices the request 
and passes con
trol back to the 
application. An 
example of a call 
that is best han
dled by this 
method is "Termi
nate and Remain 
Resident." 
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PRIVILEGE LEVEL 3 

PRIVILEGE LEVEL 0 

1. THE DOS APPLICATION MAKES A 
DOS CALL (INT 21),WHICH 
CAUSES AN EXCEPTION. CONTROL PASSES 
TO V86 INTERRUPT HANDLER 

2. DOS FUNCTION CANNOT BE EMULATED. 
V86 INTERRUPT HANDLER MODIFIES RETURN 
STACK TO PASS CONTROL BACK TO DOS 
(LOCATION (0000:0054H]) 

3. DOS SERVICES REQUEST AND RETURNS TO 
THE APPLICATION 
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Too big. Too noisy. Too much. 

How to keep from buying 
the wrong UPS. 

If you've been told a big, noisy, expensive uninterrup
tible power supply is the only way to really protect your 
power-based system from error or disaster, look again. 

Yes, you do need a UPS. 

GPS systems have a low initial cost with many fea
tures, which are traditionally optional, included free. 
Plus, our extraordinary reliability, ease-of-use and 

service make the cost of ownership low. 
But a UPS doesn't have to hog half your 

computer room, or put your staff-
or your treasurer-into shock. Not 
when the UPS is from General 
Power Systems. 

~ 
":"11-~ 

So why buy the wrong UPS when the right 
one is as close as your telephone. Call GPS 
today. (800) 854-3469, in California, 

GPS is the pioneer in transistor
based UPSs with all the benefits 
that implies-small, quiet, cool, 
reliable, efficient. In fact, a GPS 
system is often half the size of 
another supply of comparable 
power. And because GPS 
manufactures the most complete 
line of UPSs on the market, we 
have what you need-on-line models 

- -
~ -

.. 

from 500VA to 50KVA, and exceptionally 
small standby systems from 200VA to 
2000VA with transition times as low as 2ms. 

I 

I 

-

-····· . 
I· 

(800) 824-8912, (714) 956-9321, Telex 678870. 
General Power Systems, 1045 S. East St., P.O. 

Box 65008, Anaheim, CA 92805-8508. 

-- ---== Now, UL Listed models 
lKVA-lOKVA. --s •• -

GENERAL 
PSWER 
SYSTEMS 
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The IBM PC's ROM BIOS also contains 
many functions. Like the DOS functions, these 
too can either be emulated or reflected back to 
a copy of the BIOS that is loaded in RAM. 

Emulator simulates peripherals 

The PC peripheral emulator provides soft
ware simulation of peripheral devices that exist 
on an IBM PC but do not exist on the 80386 
system. The PC peripheral emulator routines 
would not need to exist if all DOS applications 
were well behaved. Unfortunately, many popu
lar DOS applications bypass MS-DOS and call 
the ROM BIOS and/or write directly to the 
PC's peripherals. 

The PC peripheral-emulator routines are un
necessary for two types of computers. With the 
one, MS-DOS, rather than PC-DOS, compati
bility is sufficient. Here, there is no need to run 
software that works only with the IBM PC and 
compatibles. The second type is of those com
puters that contain peripherals identical to an 
IBM PC (i .e., an 80386 PC/AT clone). 

The peripheral components most commonly 
manipulated directly on an IBM PC are the 
6845 CRT controller, the 765 disk controller 
and the 8237 OMA (direct-memory access) 
controller. Most 80386 UNIX workstations 
tend to have higher resolution displays, higher 
performance disk controllers and higher band-

The 80386 as a UNIX engine 

Intel Corp. 's 80386 microprocessor is a true 32-bit 
microprocessor that can execute 3 to 4 million 
instructions per second. Its achievement of 6,000 to 
7,000 Dhrystones per second at 16 MHz puts it in the 
performance class of the Digital Equipment Corp. VAX 
8600. The 80386 can also address tremendous 
quantities of memory with its 4G-byte physical, 
4G-byte linear, and 64-terabyte virtual, address 
spaces. Furthermore, its on-chip 
memory-management unit allows the full performance 
of the processor to be realized in demand-paged 
virtual-memory systems. 

The 80386 is fully compatible with previous Intel 
microprocessors: the 8086, 8088 and 80286 real and 
protected modes. What's more, the 80386 can run 
8086 operating systems and their applications 
concurrently with 80286 and 80386 applications in a 
fully protected multitasking environment under a 
32-bit operating system like Intel's System V/386. 

The 80386 architecture also supports the needs of 
the UNIX System V operating system-for example, 
the MMU's support of demand-paged virtual memory. 
The 80386's two-level paging scheme operates in a 
manner similar to that of a VAX, the most popl.!lar 
UNIX host. 

Each System V /386 operating system process has 
its own set of page directories and page tables, 
giving every process 4G bytes of virtual address 
space. The 80386's paging mechanism supports the 
sharing of page tables and pages between 
processes, which simplifies code- and data-sharing 
between applications. (The UNIX operating system 
minimizes physical memory requirements by having 
only one copy of a program loaded into memory even 
though numerous users are running it.) 

The MMU also reduces the performance penalty 
associated with paging schemes implemented with 
an external MMU. The translation of a virtual address 
to a physical address is overlapped (pipelined) with 

MINI-MICRO SYSTEMS/April 1987 

other operations. In addition, the 386 contains a 
32-entry page-address translation cache. The large 
cache, coupled with an efficient 4K-byte page size, 
handles over 98 percent of all memory accesses. 

The System V /386 operating system uses a 
combination of segment- and page-based protection 
to increase the system's integrity. The kernel's code 
and data are in separate segments, which are 
isolated from user processes. A page directory for 
each process provides protective isolation between 
user processes. 

System V /386 also fully supports the 
high-performance numeric processing needs of 32-bit 
applications. The operating system supports two 
types of numeric coprocessors: the Intel 80287 /387 
and the Weitek Corp. 1167 chip set. The 80287 and 
80387 are binary-compatible with the industry 
standard 8087 and offer a full implementation of the 
IEEE P754 standard for floating-point math. The 
Weitek 1167 is a high-performance floating-point 
coprocessor that can execute up to 4 million 
Whetstones per second when coupled with a 386. 

In order to facilitate the development of 32-bit 
applications, a large number of independent software 
vendors are developing tools to run on the System 
V/386 operating system. These tools include highly 
optimized C, FORTRAN, Pascal, COBOL, Lisp, Prolog, 
RPG II and BASIC compilers developed by major 
UNIX software vendors. 

The System V /386 operating system also provides 
powerful debugging tools such as SOB (a source-level 
debugger). Due to the 80386's hardware debug 
registers, SOB for the future versions of System 
V/386 operating system will allow breakpoints to be 
set not only on instructions but also on data reads or 
writes and in ROM. This allows an application 
programmer to easily determine why variables are 
being corrupted, normally a tedious task without 
hardware debug support. 
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width and addressability OMA devices than 
does a PC. Therefore, emulators wi ll likely be 
needed for these devices. 

Virtual machine speeds execution 

The speed of a virtual IBM PC on an 80386-
based workstation running the System V /386 
operating system should be between 3 to 12 
times the speed of a PC. This increase is 
possible, in spi te of the need to perform slow 
operations li ke emulating certain privileged in
structions, because in typical PC-DOS applica
tions (such as Lotus Development Corp.'s 
1-2-3) on ly 5 percent to I 0 percent of the 
instructions executed are V86 privileged in
structions that need to be emulated. The re
maining 90 percent to 95 percent of the instruc
tions execute about 17 times faster than they 
would on the 8088-based PC, simply because 
they run at the 80386's 16-MHz clock speed 
(compared to 4. 77 MHz for the 8088), and they 
take advantage of the improved implementa
tion of the instruct ion set on the 80386. 

The impact of privi leged-instruction traps 
can be reduced by writing efficient DOS-to
U NIX translator routines. Additional perfor-

··~·· Business Equipment Supplies, 
Ribbons and Cartridges. .. 

NEW 
FREE 
CATALOG 
With list ings for hundreds of 
supplies and accessories for 
computers, office and business 
machines. 

Guaranteed quality and satisfaction 
Our new catalog offers the industry's largest selection of ribbons and 
cartridges for your office machines. It also contains details on stock 
computer paper and tapes, power conditioners and control centers, 
cartridges and color identification systems, diskettes and other media and 
accessories. The catalog is easy to use; ordering your supplies is quick 
and convenient. Request your copy today and ask about our free gift offer. 

Toll Free 800-257-7464 
In New Jersey 12011 575-7110 
Ext. 4480-4489 

15 Law Drive 
Fairfield, NJ 07006-9990 

Customer Service Division 
TRW Information 
Systems Group 

CIRCLE NO. 89 ON INQUIRY CARD 

mance will also be gained because UNIX, un
like DOS, can run other processes while waiting 
for 1/0 operations like disk reads or writes. The 
faster peripheral devices of 80386-based ad
vanced workstations will more than compen
sate for the slightly slower speed of 110 instruc
tions. D 

Clif Purkiser, a technical marketing engineer at 
Intel Corp., Santa Clara, Calif., supervises 
independent software vendor support for the 
80386. 

Interest Quotient (Circle One) 
High 492 Medium 493 Low 494 

659-H Park Meadow Rd. Westerville, Ohio 43081 6141882-4786 
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DEC USERS: No More Sore Eyes 

JUST CLEAR PERFO CE 

THE FALCO 5220. A Window to Your DEC System. 
The FALCO 5220 video display terminal can 
open new windows into your Micro-VAX or 
any other DEC computer system. 

And what a crystal clear window it is! Screen 
resolution on the 5220 provides the most 
readable screen available among DEC com
patible terminals. A 10 x 16 character cell 
drawn on a soft white (green or amber) CRT 
produces a clear display of data. The clear 
performance by the Falco 5220 means 
reduced eye strain for DEC users. 

And what's more, there are two! windows in 
the Falco 5220 . A combination of Falco's 

unique Multi-Host windowing (virtual ter
minals) , concurrent processing (both ports 
Online simultaneously) , and two pages of 
memory (standard, 4 optional) allows you 
to create two w indows, two terminals at 
once. 

And what a price tag! For more informa
tion on the Falco 5220 contact your local 
distributor. 

Falco 
Data Products 

1294 Hammerwood Ave. 

Sunnyvale, CA 94089 

In Califo rnia: (800) 538-5383 

Ou tside California: (800) 835-8765 

DEC. MicroVAX, VAX and VT are registered trademarks of Digital Equipment Corporation . 
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DEC DIRECTIONSl l l l 

An editorial and advertising supplement for Mini-Micro Systems' readers who indicate that they 
buy, resell and/or use Digital Equipment Corp. computers. 

software 

DEXPO South '87, a show for users 
and vendors of Digital Equipment 
Corp. products, will be held April 28 
to 30 at the Nashville Convention 
Center in Nashville, Tennessee. 

SOFTWARE.-.-.-.-.-.-.--

Speakeasy Computing, booth 31 I , 
will demonstrate Epsilon, a new re
lease of the Speakeasy IV language. 
Features include a proprietary graph
ics package, report writing and full
screen editing. The software runs on 
VAX/VMS systems. $7 ,000. Speak-

. easy Computing Corp ., 222 W. 
·Adams St. , Chicago, Ill. 60606, (312) 
346-2745. 

Circle 423 

Park Software, booth 336, will ex
hibit the 3. 1 version of the Xentis 
Information and Reporting system . 
The software selects and formats in
formation from VAX/VMS applica
tions. It includes change and delete 
capabilities. Park Software Inc., P.O. 
Box 31529, Seattle, Wash . 98103-
1529, (206) 282-8886. 

Circle 424 

IMSL, booth 401 , is showing Edi
tion 1.0 of PDE/PROTRAN, a prob
lem-defining language that supplies 
diagnostic error-checking. It suits 
VAX computers running under the 
Berkeley UNIX Version operating 
system. $2 ,000 to $2,900. IMSL, 
2500 ParkWest Tower One, 2500 
CityWest Blvd. , Houston , Texas 
77042-3020, (713) 782-6060. 

Circle 425 
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Stone Mountain Computing, booth 
407, will feature Release 4 of Graphic 
Outlook, a VAX/VMS spreadsheet 
program that reads and writes Lotus 
Development 1-2-3. The software 
prepares vertical and horizontal bar 
graphs and line plots and has more 
than 80 built-in functions . Stone 
Mountain Computing, 1096 Cam
bridge Drive, Santa Barbara, Calif. 
93111 , (805) 964-9101. 

Circle 426 

Interlink Computer Sciences, booth 
425 , is demonstrating the Full Screen 
Terminal Emulation package. The bi
directional software emulates DEC 
VT I 00 and VT220 units. Connectivi
ty products will also be featured. In
terlink Computer Sciences Inc., 
39055 Hastings St. , Fremont, Calif. 
94538, (415) 792-6212. 

Circle 427 

Access Technology, booth 829, will 
show a new version of the 20/20 
spreadsheet that supports DEC's All
In-1 Office and Information System. 
Features include graphics and data
base management. Prices range from 
$3,300 to $14, 700. Access Technolo
gy Inc. , 6 Pleasant St. , South Natick, 
Mass. 01760, (617) 655-9191. 

Circle 428 

WordPerfect, booth 840, is unveil
ing WordPerfect Version 4.08 for 
VAX computers . The software sup
plies a speller and a thesaurus. Li
cense fees range from $5 ,000 to 
$29,000. WordPerfect Corp., 288 W. 
Center St. , Orem, Utah 84057, (801) 
227-4000. 

Circle 429 

Applied Information Systems, 
booth 905 , will exhibit a new version 
of the Easy Entry forms management 
and data entry system for VAX , 
PDP-I I and Professional Rainbow 
Computers. The software supports 
file searches, windowing and color. 
Data is stored in indexed and sequen
tial files. Applied Information Sys
tems Inc., Suite 207 , 500 Eastowne 
Drive, Chapel Hill , N.C. 27514, (919) 
942-7801. 

Circle 430 

EEC Systems, booth 920, is dem
onstrating Turbo Disk/VMS virtual 
memory software. The package uses 
VAX or VMS main memory. Other 
products include spreadsheet and 
graphics packages. EEC Systems Inc., 
Millbrook Park, 327 E. Boston Post 
Road, Sudbury, Mass. 01776, (617) 
443-5106. 

Circle 431 

Uniras, booth I 028, will introduce 
four VAX system software products. 
Raspak is a general purpose tool with 
2D and 3D viewing, 30 text fonts and 
full color suppG>rt; Raspak-CAD is a 
solids-modeling add-on package to 
CAD systems. The Geopak mapping 
package supplies multidimensional 
contour and grid maps. Gimage is for 
image processing of aerial or satellite 
images. Uniras Inc. , Suite 650, 5429 
LBJ Freeway, Dallas, Texas 75240, 
(214) 980-1600. 

Circle 432 

Computer Information Systems, 
booth I 032, is releasing Quantum RS 
4.2 , a VAX resource-management 
package. It offers accounting, capaci
ty-planning and tracking features. 
New 110 routines interface directly 
with VAX Record Management Serv-
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WHY SPEND THOUSANDS WHEN YOU 
CAN GET A TOTAL CONNECTIVITY 
SOLUTION FOR $250 AND UP? BLAST is a 
low-cost, high-performance communications 
software package for 100% error-free connectivity 
among many different computers and operating 
systems. With BLAST you get more than just 
terminal emulation or superior file transfer. 

New PC BLAST II provides easy-to-use scripts and 
features to help you totally automate and customize 
any communications project and get your valuable 
data between 2 computers or 2000, so you can use 
information when and where you need it most! 

CREATE YOUR OWN DISTRIBUTED 
NETWORK NOW for any project requiring data 
transfer between different sites or from PCs to Minis 
or mainframes: like order entry, or sales data 
collection, or process control, financial or scientific 
or medical data transfer or updating, or any others. 

Even unattended, automatically controlled , at 
midnight- BLAST makes it easy. 

INCOMPATIBILITY? FORGET IT! BLAST 
converts your data between different computers ... 
automatically ... like from MS-DOS to VAX/VMS to 
UNIX or even to IBM Mainframes or Macintosh. 

RELIABLE! According to Computerworld, 
BLAST's "Industrial Strength" guarantees 100% 
data integrity for text or binary data, even through 
difficult connections such as noisy phone lines. 
This is why major banks and Fortune 1 000 users 
worldwide rely on BLAST for sending critical data. 

BLAST speeds data through noisy phones lines in 
both directions at once, so phone costs are 

(800)-24-BLAST 
or (504) 923-0888; Telex 759985 

reduced; plus simultaneous sending and receiving 
cuts costs in half. 

BLAST's efficiency over packet networks pays off, 
too. And since there are NO BOARDS TO BUY, you 
save a fortune when you put BLAST in multiple 
sites. 

EASY TO USE! Simple, Lotus-style "Plug & Play" 
menus are designed for the novice or professional. 
Unique scripts set up repetitive functions or 
automated, unattended sessions, or other 
repetitive tasks. 

Mainframe 

CALL YOUR LOCAL DEALER and tell him you 
want to have a BLAST, like General Motors, AT&T, 
RCA, and others. Or call us for more info . 

BLAST is available for most popular systems 
$250/up: PCs & Laptops - MS-DOS; CP/M, 
Macintosh, Xenix. Minicomputers and 
Mainframes · IBM VM/CMS, MVS/TSO; 
DIGITAL (DEC) - VAX/VMS, PDP/RSX, RT-11 , 
TSX; WANG VS; DATA GENERAL-AOS/VS, 
ROOS, etc; HEWLETT PACKARD 3000/1 000; 
PRIME/PRIMOS UNIX/XENIX: Sun , AT & T, etc. 

tr; Blocked ASynchronous Transmission 
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ices. $2 ,500 to $12 ,000. Computer 
Information Systems, 165 Bay State 
Drive, Braintree, Mass. 02184, (617) 
848-7515. 

Circle 433 

Touch Technologies, booth 2000, 
will demonstrate the Intouch fourth
generation language for VAX/VMS 
computers. It interfaces to all VAX 
data files . Debug functions include 
tracing program and recording execu
tion , timing and statistics. Touch 
Technologies Inc. , Suite 220, 9990 
Mesa Rim Road , San Diego, Calif. 
921 2 1, (619) 455-7404. 

Circle 434 

HARDWARE --------

ADAC, booth 504, is announcing 
the PX 11 /BASYS satellite data acqui
sition and control system. It provides 
LSI-11/23- or 11173-based distrib
uted control while interfacing with 
IBM PC, XT, AT and DEC VAX 
computers. The unit stores up to 4M 
bytes of battery-backed RAM . Soft
ware is included. $5 ,500. ADAC 
Corp., 70 Tower Office Park, Woburn, 
Mass. 0180 I , (617) 935-6668. 

Circle 435 

Sigma Information Systems, booth 
809, will display a range of products 
that include Q-bus enclosures and 
VAX-compatible controllers. Multi
plexers with eight and 16 channels 
will also be shown . Sigma Informa
tion Systems, 340 I E. La Palma Ave., 
Anaheim , Calif. 92806 , (714) 630-
6553. 

Circle 436 

Tataris, booth 915 , is featuring a 
new version of its DEC-compatible 
laser printer. Producing 8 ppm, the 
unit supplies a 250-sheet output tray 
and applications software. The 7800 
terminal and other products will also 
be shown. Talaris Systems Inc. , 5160 
Carroll Ca nyon Road , P.O . Box 
261580, Sa n Diego , Calif. 92126 , 
(619) 587-0787. 

Circle 437 

Micro-Term, booth 921 , will unveil 
its Foresight Edition series of alpha
numeric display and graphic termi
nals. The models 4520 and 4525 emu
late the DEC VT220; model 4560 
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adds Tektronix graphics compatibili
ty. They supply 500 scan lines, a 
20-by-20-dot character cell and multi
ple pages of screen memory. 695 , 
model 4520; $795 , model 4525 ; 
$1 ,295 , model 4650. Micro-Term 
Inc., 512 Rudder Road, Fenton, Mo. 
63026, (314) 343-6515. 

Circle 438 

International Software, booth 11 2 1, 

DEC DIRECTIONS 

is demonstrating the ViewMate win
dowing workstation for VMS or 
UNIX systems . The personal com
puter-based unit permits simultane
ous virtual terminal sessions on a 
single RS232C port. Proprietary soft
ware is supplied. International Soft
ware Corp ., P.O. Box 10648 Edge
mont , Golden , Colo. 8040 I , (303) 
526-0388 . 

Circle 439 

Introducing TRW's 
family of diagnostics for on-line 
or stand alone examination. 

Meet TRW's new family of diagnostic packages 
designed for use in the maintenance of DEC systems. 
Ff!aturing exceptional time-saving, cost -saving advan
tages for you. 

TRW diagnostics are available now for use on Digital 
Equipment Corporation's 700 series of VAX systems. 
An on-line package which operates under VMS and 
exercises peripheral sub-systems. Plus stand alone 
diagnostics that assist in isolating CPU problems. 

And coming soon: Diagnostics for the MicroVAX II! 

TRW diagnostics are intended for use on the VAX 700 
series of processors, as well as a wide range of DEC 
and DEC-compatible peripherals. And, since TRW diag
nostic licenses are not restricted to a single CPU, 
TRW diagnostics are transportable. 

Menu-driven and user-friendly, they're easy to learn 
and use. Affordably·priced TRW diagnostics are 
warranted and supported. Volume discounts are 
available, too. 

Check out the many advantages of the diagnostic 
software you've been waiting for. Call TRW at 
1-(703) 898· 7555 or write TRW Technical Training 
Center, 420 Hudgins Road, Fredericksburg, VA 22401. 
And discover our Rx for system check-ups. 

DEC, VMS, VA X and MicroVA X II are trademarks of Digital Equipment Corporation. 

··~··· © 1966 TRW Inc. TRW is the name and mark of TRW Inc. 
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DEC DIRECTIONS 

NEW PRODUCTS 

Controller offers 
UNlbus compatibility 
•TI, ISDN compatible 
• Dual processor 
• l.S44M bps 

A UN!bus-compatible communica
tions controller for VAX and PDP-I I 
computers, the TI OOU accommodates 

present and anticipated TI data for
mats while conforming to ISDN stand
ards. It furnishes a I .S44M-bps data 
transfer rate for applications such as 
VAX cluster-to-cluster wide area net
working and VAX cluster to PBX inter
facing. A UNIX System V driver is 

available. $4,9SO,, Tl OOU; $1 ,3SO, 
UNIX driver. General Communications 
Corp., Central Monmouth Business 
Park, 1433 Route 34 S., Farmingdale, 
N.J . 07727, (201) 938-6S60. 

Circle 440 

SCSI controller 
talks to 52 devices 

• I.SM bytes per second 
• 2M bytes of RAM 
• Internal self-test 

The SCSI/Floppy Controller Board 
offloads data storage from the host 
CPU. A SCSI interface communicates 
with up to S6 devices. The 82258 Ad
vanced OMA Controller delivers data 

transfer rates of I .SM bytes per second, 
asynchronous; 4M bytes per second, 
synchronous. Features include 2M 
bytes of on-board RAM , parity error 
detection and internal self test. $2,46S. 
Central Data Corp., 1602 Newton 
Drive, Champaign , Ill. 61821-1098, 
(21 7) 3S9-80 I 0. 

Circle 441 

Software links VAX and Macintosh 
• Text/graphics linkage 
• DEC VT240 emulation 
• Tektronix emulation 

VMacS, Mac240 and Reggie software 
packages link VAX and Macintosh com
puters, providing two-way text/graphics 
communication. VMacS runs on the 

VAX host and stores Macintosh files on 
VAX disk and tape drives. It uses the 
XMODEM MacBinary protocol for file 
transfers. Mac240 runs on the Macin
tosh and furnishes emulation of DEC 
VT240 and Tektronix 40 I 0 and 4014 
terminals. Reggie allows graphics com
munication from Macintosh to VAX 

Software ioins 
IBM PC and MicroVAX 

Multiplex software connects an IBM ports VAX data-management tools, thus 
PC to a DEC MicroVAX. The package providing PC users with direct and 
links programs such as Lotus 1-2-3, transparent access to files. A Lotus-like 
dBASE and WordStar to databases resi- interface displays results in row and 
dent on multiuser computers. It sup- column format. $69S and higher. Net-
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and other DEC peripherals. It converts 
MacDraw, MacPaint and Clipboard im
ages for VAX storage and presentation . 
$399, VMacS; $199 , Mac240 ; $99, 
Reggie. White Pine Software Inc., 75 
Route IOIA, P.O. Box 1108, Amherst, 
N.H. 03031, (603) 673-8151. 

Circle 442 

work Innovations Corp., 20863 Stevens 
Creek Blvd., Cupertino, Calif. 9SOl4, 
( 408) 2S7-6800. 

Circle 443 
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If you own a 

PDP 11/34 
PDP 11/04 
PDP 11/24 
PDP 11/40 
PDP 11/60 

Attention DEC users: 

DON'T SCRAP 
YOUR INVESTMENT! 

Triple performance with the 
NISSHO N1100 SINGLE BOARD COMPUTER 

... The "LATE LIFE KICKER"* 
for POP 11104, 124, 134, 140 or /60's. 

If you run 

RSTS 
RSX 

8111 
UNIX 

MUMPS 
GAMMA11 

Combine the power of the J-11 with 2 Megabyte and high speed memory 
on a single hex board. Just drop it into any SPC slot and transform your 

state of the past components into a state of the art machine. 

PDP 11134, PDP 11104, PDP 11124. 
PDP 11140. PDP 11160. RSTS. 
RSX RT II are reg1srered rrademarks 
of DIGITAL EOUIPMENT COMPANY 

For . 
Information 

use our 
SPEEDY 
REPLY 

COUPON 

NISSHO ELECTRONICS 
(US.A.) CORP. 
17310 Redhill Avenue, 
Suite 200 
Irvine, California 92714 

The N1100 makes an ideal front end processor 
for any DEC compatible network you may be planning. 

1c-- -----------
0 YES! Pl~ase RUSH all available information on the Nissho NTIOO by return mail. 

I D Have your representative contact me at the earliest possible moment and 
tell me all about the ""Late Life Kicker"" and how easily it can convert my 
system to 'state-of-the -art' performance. 

I NAME 

I COMPANY 
1 · 

I ADDRESS 

I CITY. STATE, ZIP 

I 
I TELE PHONE & AREA CODE ( ) 

Please reply to: 
J Nissho Electronics (U.S.A.) Corp., Suite 200, 17310 Redhill Ave., Irvine, California 92714 

CIRCLE NO. 152 ON INQUIRY CARD 

*N/100 has been so designated 
by Digital Review September 
1985. 
A reprint of this amcle will be 
included with material sent in 
response ID 1nquifles from 
this ad. 

SPEEDIER REPLY 
WITH NO COUPON 

For full information 
call Ed Griff in 

1-800-233-1837 
Ext. 660 

In California call 
1-714-261-8811 

Ext. 660 

J/fNISSHO 



DEC DIRECTIONS 

NEW PRODUCTS 

Controller emulates 
DEC KDASO 
•3M bytes per second 
• Q-bus compatible 
•MicroVAX support 

Emulating the DEC KDA50, the 
QD33 is a dual-wide, Q-bus-compatible 
SMD/SMD-E disk controller. It sup-

ports MicroVAX , MicroPDP-11 and 
LSI- I I Q-bus-based systems and pro
vides a 3M-byte-per-second data-trans
fer rate. The unit features dynamic bad
block replacement , adaptive OMA, 
rotational position sensing and fast 
head select. $2,700. Emulex Corp., 3545 
Harbor Blvd ., P.O. Box 6725, Costa 
Mesa, Calif. 92626, (714) 662-5600. 

Circle 444 

Software connects 
DEC and IBM computers 
•Menu-driven 
•Auto-dial capability 
• X.25 compatible 

The VAX-Link family of communica
tions software enables VAX and 
MicroVAX computers to interconnect 

with IBM SNA and BSC networks . 
They also exchange information over 
X.25 packet-switching networks. The 
software is downloaded in RAM on 
DEC processor boards. Features in
clude menu-driven operation, auto-dial 

capability and multiple protocol sup
port. Modification to existing DEC or 
IBM software is not required. $3,500 to 
$10,000. Systems Strategies Inc., 225 
W. 34th St., New York, N.Y . 10001 , 
(212) 279-8400. 

Circle 445 

Controller suits 
Q-bus computers 
• Eight channels 
• Dual-size board 
• 64-character buffer 

Contained on a dual-sized board, the 
CQ 1620 communications controller 
furnishes eight channels for attaching 
terminals and other remote communi
cation devices. The product suits 

LSI-I I, MicroVAX and MicroPDP-11 
systems. It runs standard DEC DHV 11 
driver and diagnostics software under 
MicroVMS, RSTS/E, RSX and 
ULTRIX-32m operating systems. A 64 
character buffer is supplied. $1 , I 00. 
DILOG, 1555 S. Sinclair St., P.O. Box 
6270, Anaheim , Calif. 92806, (714) 
937-5700. 

Circle 446 

Board ioins DEC, IBM computers 
•VAX/VMS compatible 
• IM byte of RAM 
•IBM PC/AT interface 

The Q-bus version of the AT/Bridge 
allows MicroVAX computers to run 

132 

IBM PC/AT software and attach IBM 
PC hardware to VAX/VMS computers. 
The board includes an 8-MHz 80286 
microprocessor, IM byte of RAM, an 
IBM PC/AT interface and an optional 

80287 floating-point processor. $3,990. 
Virtual Micro Systems Inc., Suite 300, 
2150 Shattuck Ave., Berkeley, Calif. 
94704, (415) 841-9594. 

Circle 447 
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NE\N PRODUCTS 
S Y S T EMS 

Megan Nields, Staff Editor 

Workstation runs 
on 80286 processor 

• IBM PC/AT compatible 
• Two models 
• Eight expansion slots 

Based on the 80286 processor, the 
XTRA/286 Advanced Technology 
Workstation is available in two configu
rations. Model I features 640K bytes of 
RAM and a I .2M-byte flexible disk ; 
Model III includes a 30M-byte flexible 
disk with a 40-msec access time. Both 
IBM PC/AT-compatible units have 
eight expansion slots and run at I 0 
MHz. Proprietary disk caching software 
is provided. $2,499, Model I; $4,299, 
Model III. ITT Information Systems, 
2350 Qume Drive, San Jose , Calif. 
95131 , (408) 945-8950. 

Portable computer 
weighs 39 ounces 

• 320K bytes of memory 
• 1,200-baud modem 
• RS232C port 

Circle 392 

Weighing just 39 ounces, the ACCESS 
II portable computer furnishes 320K 
bytes of memory. The unit contains a 
1,200-baud auto-dial/auto-answer inter
nal modem that is compatible with Bell 
or CCITT standards. Features include a 
40-character-by-8-line display, a n 
RS232C port and communications op
tions such as Digital Equipment Corp. 
VT 100 emulation. Built-in software is 
supplied. $799 to $2,250. Melard Tech
nologies Inc., 5 Westchester Plaza, 
Elmsford , N.Y. 10523, (914) 592-3044. 

Circle 393 
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386 computer runs 
at 16 MHz 

• IM byte of RAM 
• Two serial ports 
• MS-DOS, XENIX 

The PC's Limited 386 is a 16-MHz 
personal computer based on the Intel 
Corp. 80386 microprocessor. A base 
configuration includes IM byte of 
RAM, a I .2M-byte flexible disk drive, 
an 1/0 interface card and two serial 
ports . The unit runs twice as fast as 
Compaq Computer Corp.'s system in 
conventional memory-read bench
marks . The computer operates under 
MS-DOS and XENIX and runs IBM
compatible software programs. $4,000 
and higher. PC's Limited, Building 3, 
1611 Headway Circle , Austin , Texas 
78754, (512) 339-6800. 

Circle 394 

Portable computer uses 
80286 microprocessor 

• 6.6M bytes of RAM 
• 51/4-inch disk drive 
•Three configurations 

Available in three configurations, the 
Compaq Portable Ill computer incor
porates a 12-MHz 80286 microproces
sor. The unit weighs 18 pounds and 
measures 9.78 by 16 by 7.83 inches. It 
supplies up to 6.6M bytes of RAM , 
20M or 40M bytes of 31/i-inch rigid disk 
storage, a l.2M-byte 5 1/~-inch flexibl e 
disk drive and an 84-key detachable 
keyboard . Options include an expan
sion unit for two expansion slots. 
Graphics resolution is up to 640 by 400 
pixels. $3,999, model I; $4,999, model 
20; $5,799, model 40. Compaq Comput
er Corp., 20555 FM 149, Houston , 
Texas 77070, (713) 370-0670. 

Circle 395 

Workstation accesses 
IBM minicomputers 

• 80286 processor 
• I .2M-byte disk drive 
•Display adapter 

The 5250-Premium/286 workstation , 
based on Intel's I 0-MHz 80286 micro
processor stands alone or accesses IBM 
System 34, 36 and 38 minicomputers. 
Available in nine configurations, the 
product supplies a I .2M-byte flexibl e 
disk drive, a I 0 I-key keyboard and a 
proprietary display adapter with Hercu
les bit-mapped graphics capability. Bi
directional file-transfer software is in
cluded . $3 ,095. AST Research Inc., 
2 121 Alton Ave., Irvine, Calif. 92714, 
(714) 863-1333. 

Circle 396 

Portable computer 
w eighs less than 1 pound 

•Eight-bit processor 
• 64K bytes of RAM 
• 2-by-16 display 

Measuring 5.6 by 3.1 by I. I inches, 
the Advanced Pocket Computer weighs 
only I 0 ounces. Uti lizing an 8-bit pro
cessor, it supplies 64K bytes of internal 
RAM and ROM, a 2-line, 16-character 
display and 256K bytes of storage in 
modular RAM and EPROM. Asynchro
nous serial communication is provided 
through RS232C links at baud rates 
ranging from 50 to 9,600. $295. Hand 
Held Products Inc., P.O. Box 2388 , 
Charlotte, N .C. 2821 I, (704) 541-13 80. 

Circle 397 
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NEW PRODUCTS 

DISK/TAPE 

Flexible disk drive 
stores 720K bytes 

• 31/i-inch unit 
•IBM PC compatible 
•MS-DOS 2.0 

Offering compatibility with the IBM 
PC, PC/XT and PC/AT, the MDQ is a 
host-powered, external 3112-inch flexible 
disk drive. It furnishes 720K bytes of 
storage and works with MS-DOS 2.0 
and higher. Proprietary software is in
cluded. A multiplexer adapter card is 
optional. $355. Manzana Microsystems 
Inc., P.O. Box 2117 , Goleta, Calif. 
93118, (805) 968-1387. 

Circle 398 

Disk controllers work 
with IBM PC/XT, /AT 

•Two models 
•On-board sector buffering 
•UNIX, XENIX compatible 

Suiting the IBM PC, PC/XT and 
PC/ AT, the 200 series disk controllers 
supply four-port address, on-board sec
tor buffering and 15-head drive sup
port. The PS 180 and PS200HP work 
with existing ST506 and ST4 I 2 disk 
drives. They are compatible with CP/M, 
PC-DOS, UNIX and XENIX. Auto
matic retry and error correction are 
supplied. $495 , PS 180; $595 , 
PS200HP. Perstor Systems and Soft
ware Inc., 7825 E. Redfield Road , 
Scottsdale, Ariz. 85260, (602) 948-
7313. 

Circle 399 
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Disk subsystems 
run on Q-bus 

•SOM to 226M bytes 
•DEC compatible 
•Five models 

Available in five configurations, the 
DataSafe family of Winchester disk 
subsystems is compatible with Digital 
Equipment Corp. Q-bus-based comput
ers. They supply storage capacities of 
80, 110, 165 and 226M bytes. LSI- I I 
and MicroVAX software-support is 
provided. $4,995 and higher. Winches
ter Systems, 400 W. Cummings Park, 
Woburn , Mass. 0180 I , (617) 933-8500. 

Winchester boasts 
ESDI interface 

•Half-height unit 
• 28-msec access time 
• I 06M-byte capacity 

Circle 400 

A half-height Winchester disk drive, 
the HH-2085 furnishes an ESDI inter
face . The unit transfers data at a rate of 
I OM bps and provides formatted and 
unformatted capacities of 89M bytes 
and I 06M bytes, respectively. Average 
access time is 28 msec; track-to-track 
access time, 5 msec. The drive includes 
three platters and five read/write heads. 
$995. Microscience International, 575 
E. Middlefield Road, Mountain View, 
Calif. 94043, ( 415) 961-2212. 

Circle 401 

Tape drive boasts 
300M-byte capacity 

•Quarter-inch unit 
• 64K-byte buffer 
•SCSI , QIC-2 interfaces 

The Siemens 300M-byte streaming 
cartridge tape drive is a quarter-inch, 
half-height unit boasting a formatted 
storage capacity of 300M bytes . Fea
tures include a 64K-byte buffer, 24-
track recording density and 240K-byte 
data rate. SCSI and QIC-2 interfaces 
are offered. Tape speed is 120 ips. 
$1 ,000. Siemens Information Systems 
Inc., 5500 Broken Sound Blvd., Boca 
Raton, Fla. 33431 , (305) 994-8800. 

Rigid disk drives 
store 45M bytes 

• 31/i-inch unit 
•Minus 30-msec access 
•SCSI controller 

Circle 402 

The six-configuration ST series of 
31/i-inch rigid disk drives provides up to 
45M bytes of formatted storage capaci
ty. The devices feature thin-film media 
and embedded SCSI controllers. Aver
age access time is less than 30 msec. 
$495 to $695. Seagate Technology, 920 
Disc Drive, Scotts Valley, Calif. 95066-
4544, ( 408) 438-6550. 

Circle 403 
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._il4. Ju e23-25, 1987 
., ... ~ Mc.Cormick Place North 
.......... r ™ .. Chicago, IL 
Advanced Manufacturing Systems Exposition and Conference 

The Staggering Complexities 
of Cl M Become 
Surprisingly Simple ... 
T he AMS Conference/ 
Exposition Can Help You 
Conquer the Computer 
Integrated Mystery 

CIM. It's here today-as the 
major philosophy guiding modern 
manufacturers. 

Fortunately, there's AMS, too. It's 
the premier computer integrated 
manufacturing event of the year. And, 
for anyone with a major stake in get
ting their company's product into the 
marketplace-from Senior Managers 
and CEOs, to Plant Superintendents, 
MIS / DP Managers, and the Marketing 
Team-AMS is the answer to compre
hending the intricacies of CIM. Here 
is why: 

IMPACT Shows You CIM . .. 
The Way CIM Ought To Be! 

IM~C~'87 
~ 

The all new IMPACT (Integrated 
Material Handling Production And 
Control Technology) is a 24,000 
square foot display at the center of 
the AMS Exhibition. 

It's a fully integrated mini factory 
produced by the Systems Integrator
Arthur Andersen & Co. 

A RTHUR 
ANDERSEN 
~ 

IMPACT demonstrates how the 
material handling equipment, robots, 

machine tools, PLCs, computers, 
CAD/ CAM and manufacturing 
systems of 14 major manufacturers 
functioning together in an efficient 
CIM System. It's proof that CIM is 
workable and achievable today. 
Co-Participants include: 

Allen Bradley 
Alliance Automation 
Arthur Andersen & Co. 
Cherry Electrical Products 
Computer Methods Corporation 
Denniston & Denniston 
INTEL 
Interactive Images 
Intergraph 
IBM 
Pritsker & Associates 
Rexnord 
Tandem Computers 
Wes-Tech 

The Exhibition: With 200 exhibitors 
-the world's leading suppliers of CIM 
products and services-you'll see 
state of the market innovations, make 
on-the-spot comparisons and discover 
the right path to reaching your com
pany's goals. 

... At AMS '8Z _________ . 
The Conference: With 60 timely 
sessions-focused on how to get CIM 
up and functioning in your facility
you'll absorb the knowledge you 
need to make important CIM deci
sions with confidence. 

Sessions cover strategic planning 
for CIM, integration of CIM sub
systems, and CIM functions (design, 
information management, material 
handling, production). 

crG 
© 1987 Reed Holdings, Inc. 

A Member of: 

THE -

l~EED 
EX H I BITION 
• COM PANIES 

You'll take a giant step toward understanding CIM by mailing 
this coupon for complete AMS Conference / Exposition registration 
information. Respond now and receive a ticket for FREE admission 
to the AMS Exposition (A $25 VALUE!). Or, call (312) 299-9311 and ask 
for AMS registration. 

Yes. Send me the registration information described above. 
My company is interested in exhibiting at AMS. 
Please have your representative contact me. 

Name ______________________ _ 

Title-----------------------
Company ____________________ ~ 
Address _____________________ ~ 

City /State/Zip------------------
Telephone,_ __ _,_ ________________ _ 

Mailto: ([G Cahners Exposition Group, 1350 East Touhy Ave., 
P.O. Box 5060, Des Plaines, IL 60017-5060. 
Attn: AMS Registration © 1987 Reed Holdings, Inc. 
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NEW PRODUCTS 

PRINTERS 

Ink-jet printer 
achieves 400 cps 

•480 dpi 
• 8K-byte line buffer 
• 55-dB(a) noise level 

The SI 480 Solid Ink printer achieves 
letter-quality printing at 200 and 400 
cps. It provides a horizontal resolution 
of 480 dpi and supports RS232C serial 
and Centronics parallel interfaces. 

We Guarantee It. 

Our LINE 2• Power 
Conditioners make 

noise and voltage fluctuation 
problems disappear. Featur
ing ULTRA-ISOLATOR" 
noise suppression and 
exclusive POWERLOGic• 
microcomputer-controlled 
voltage regulation, they 
provide up to 130 dB of 
common-mode noise attenu
ation and correct voltage 
fluctuations as large as 25 % 
below nominal in less than 
16 milliseconds. Models are 

A Subsidiary ol Square 0 Company 

available in power ratings 
from 125 VA to 30 kVA. 

Our Product Performance 
Guarantee states that if a 
LINE 2 Power Conditioner 
doesn't eliminate voltage and 
noise problems to your 
satisfaction, we' ll refund the 
purchase price in full! 

For more information about 
LINE 2 power conditioners, 
call (619) 279-0831 or call 
your local Square D 
distributor. And give your 
sensitive equipment 
guaranteed protection. 
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Paper handling includes automatic feed 
of cut-sheet and tractor feed. The unit 
supplies two font styles and an 8K-byte 
line buffer and has a 55-dB(a) noise 
level. MBTF is 1,000 printing hours . 
$2 , 795. Dataproducts Corp., 6200 
Canoga Ave. , P.O. Box 746, Woodland 
Hills , Calif. 91365-0746 , (818) 887-
8000. 

Dot-matrix printer 
handles 1 35 cps 

• 24-pin unit 
• 55-dB(a) noise level 
•Epson, IBM emulation 

Circle 404 

A dot-matrix printer, the SL-80A I 
generates 45 cps , draft , and I 3 5 cps , 
letter quality . The 24-pin unit has a 
noise level of 55 dB(a), an adjustable 
tractor feed and automatic single-sheet 
loading. It emulates Epson LQ-1500 
and IBM graphics printers and supports 
IBM character sets I and 2. $549. 
Hattori Seiko Computer Peripherals, 
11 l l Macarthur Blvd., Mahwah, N.J. 
07430, (20 I) 529-4655. 

Plotter produces 
14 ppm 

• 2 inches per second 
• 200 points per inch 
•Color or monochrome 

Circle 405 

Plotting at a 2-inch-per-second rate 
on I I-inch wide paper, the Spectrum 
plotter produces either full-color or 
monochrome copy. The device gener
ates 14 ppm and offers a 200-point-per
inch resolution . Features include pro
prietary software and a choice of 
interfaces and controllers. $I 1,950. 
Versatec, 2710 Walsh Ave. , Santa Clara, 
Calif. 9505 l , ( 408) 988-2800. 

Circle 406 
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Qµad.Laser draws circles 
around the competition. 

Qµadlaser's fuU page resolution of 300 dpi creates graphics that give The competition's fuU page resolution creates images that look jagged 
you smooth curves and sharp detail. 

QµadLaser looks better than the QuadLaser lasts longer than the 
competition. Here's why: competition. Here's why: 
With QµadLaser, circles look like circles, not jagged QuadLaser's durable design supports a 10,000 page 
lines. And solid areas look black, not dull gray. per month duty cycle and a 600,000 page engine life. 

I Bl AIJllKI I QuadLaser looks better That's over three times better than 
-.A'-' • than the competition be- the competition's promise of only 

cause QµadLaser comes 180,000 pages. 

I BLACK? I :!~;~f:~ Q~~~:£:1~~u:~pages 
you get sharp, crisp images every time. per minute printing, 250 sheet input 

Plus QµadLaser comes with 70 type fonts which and output capacity, face down col-
can be printed in portrait and landscape. And lating, and over SOOK of buffer space. 
to ensure full software compatibility ~'iiiiiiiii;;~ The competition? 
QµadLaser emulates Epson, Qume, ~4£?". It can't compare. 

Quad laser 
fasts over 

three rimes 
longer! 

and HP LaserJet printers. - For more infor- MANUFACTURERS' 
mation contact us ENGINE LIFE RATINGS 

Epson is a registered trademark of Epson 
America, Inc. Qµme is a registered trademark 
of Qµme Corp., a subsidiary of ITT. HP and 
HP LaserJet are registered trademarks of 
Hewlett Packard. 
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NEW PRODUCTS 

DAT ACOM 

Controller supplies 
four channels 

•Up to 1.5M bps 
•Multibus compatible 
•HD LC/SD LC support 

A serial communications controller, 
Serial/4 furnishes four channels with 
operating speeds up to 1.5M bps. The 
device fits onto the Intel SBX connector 
of Multibus I and II CPU boards. Each 

138 

PC RESELLERS 
STAY HOME! 

Chicago, IL 
October 15, 1987 Frankfurt, Garmany 

.~.------.._ September 24, 198~ San Jose, CA 
May 5, 1987 

• 

\ 
Newton, MA "'-• ( 
May 28, 1987 ~ 

London, England ' 
January 13, 1987 e 

• Los Angeles, CA 
October l, 1987 

Paris, Franca 
January 28, 1987 

Madrid, Spain • 
October 2, 1987 

The Exclusive PC Reseller Conference Will Come To You .•• 
During 1987 the new PC Reseller Series of the Invitational Computer Conferences 
will focus on you-the value added reseller, distributor and dealer-and your needs. 

In one day, near where you live and work, attend a morning seminar to hear 
a comprehensive update on the climate of the computer industry, product trends 
and pricing, vertical markets-and how these factors will affect your business in 
the year ahead. 

And, on that afternoon, view the latest product offerings from the major 
computer and peripheral manufacturers who are prepared to help you move product 
more profitably. 

At each location admission is by invitation only, so ask your current hardware 
or software manufacturer for a PC Reseller invitation or contact us at one of the 
following locations: 

B. J. Johnson & Associates, Inc. (or) CJ. Nicholl & Associates, Ltd. 
3151 Airway Avenue C·2 37 Brampton Road 
Costa Mesa, CA 92626 London SW3 lDE ENGLAND 
Telephone: (714) 957·0171 Telephone: 01·581 2326/9 
Telex : 5101002189 BJ JOHN Telex: 888068 CJNAD G 
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channel meets RS232/423 , RS499 or 
RS422/485 specifications. Features in
clude a built-in baud rate generator and 
OMA and HDLC/SDLC support. $370. 
Computer Modules Inc., Suite Y, 1190 
Miraloma Way, Sunnyvale, Calif. 
94086, (408) 737-7727. 

Software performs 

file transfers 

•IBM PC compatible 
•DEC VT 100 emulation 
•Proprietary interface 

Circle 407 

A communications software package, 
EtherTerm/3270 performs file transfer 
and terminal emulation between IBM 
PCs and IBM mainframes via a LAN. It 
runs on PCs equipped with 3Com 
EtherLink or EtherLink Plus network 
controller boards. Emulation modes in
clude ASCII TTY and DEC VT52 and 
VT 100 terminals. The package requires 
PC-DOS version 2.0 or higher, an 80-
column display and 384K bytes o f 
memory. A proprietary interface is fur
nished . $400, single-user version ; 
$2,000, network-server version. Bridge 
Communications Inc., 2081 Stierlin 
Road , Mountain View, Calif. 9404 3, 
( 415) 969-4400 . 

Circle 408 
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Modem operates 
at 300, 1,200 bps 

•Auto-dial 
•Bell 103, 212 compatible 
•Hayes command set 

The CDS 212/V.22 provides auto
dialing and full-duplex operation at 300 
and 1,200 bps in both asynch ro nou s 
and synchronous modes. It is compati
ble with Bell I 03 and 212 and CCITT 
V.21 and V.22 standards. Hayes and 
proprietary commands sets are in
cluded . $350. Concord Data Systems 
Inc., 397 Williams St. , Marlborough , 
Mass. 01752, (617) 460-0808. 

Circle 409 
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NEW PRODUCTS 

TERMINALS 

Monitor displays 
up to 64 colors 

• 13-inch screen 
• 800 by 560 dpi 
•IBM compatible 

The 4375M UltraScan monitor sup
ports CGA, EGA and PGC standards 
for the IBM PC and compatibles. It 
furnishes a 13-inch screen , 0 .31,-mm 
dot pitch and an 800-by-560-dpi resolu
tion. The unit displays up to 64 colors 
and conforms to IBM monochrome and 
Hercules standards. It adjusts to hori
zontal scan frequencies between I 5. 7 
kHz and 35 kHz and vertical scan fre
quencies between 45 Hz and 75 Hz. 
$895 . Thomson Computer Products 
Corp., Suite 111 , 5731 W. Slauson Ave., 
Culver City, Calif. 90230, (213) 568-
1002. 

Circle 410 

Terminal emulates 
TeleVideo, Wyse units 

• 80, 132 columns 
• 14-inch screen 
• 128 ASCII characters 

Offering 128 ASCII characters, the 
Freedom One terminal supplies a 14-
inch amber screen, 80- and 132-column 
display formats and a 60-Hz refresh 
rate . The unit emulates ADDS View
point A2, Lear-Siegler ADM 31 , Tele
Video 950 and Wyse WY-50 terminals. 
Features include 44 non-volatile func
tion keys, X-on/X-off protocols and 
smooth or jump scrolling. Baud rates 
range from 50 to 38.4K. Up to 256K 
bytes of non-volatile memory are avail
able for programming. $549. Liberty 
Electronics, 332 Harbor Way, South San 
Francisco, Calif. 94080, (415) 742-
7040. 

Circle 411 
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Terminal furnishes 
DEC VT220 emulation 

• 14-inch screen 
•Two RS232C ports 
• 15 programmable keys 

A multiple-window display terminal , 
the KT-22/PC supplies DEC VT52, 
VT 100 and VT220 emulation modes. It 
furnishes a 14-inch green or amber 
screen, 15 programmable function keys 
and two bidirectional RS232C ports . 
The unit can display either two or three 
pages of 25-line-by-80-column memory. 
$749. Kimtron Corp., Bldg. 380, 1709 
Junction Court, San Jose, Calif. 95112-
1090, ( 408) 436-6550. 

Circle 412 

ASCII terminal runs 
at 70-Hz refresh rate 

• 14-inch screen 
• 32 function keys 
• 80 or 132 columns 

An ASCII terminal, the 2020 displays 
80 or 132 columns by 24 lines on a 
14-inch screen. Emulation modes in
clude ADDS Viewpoint, Hazeltine 
1500, TeleVideo 910, 920 and 925 and 
Wyse WY-50 devices. It includes 32 
programmable function keys, parallel 
and serial ports, presents four speeds of 
smooth scroll and runs at a 70-Hz re
fresh rate. $695. Applied Digital Data 
Systems Inc., 100 Marcus Blvd., Haup
pauge, N.Y. 11788, (9516) 231-5400. 

Circle 413 

Color monitor offers 
IBM compatibility 

• 800 by 560 dpi 
• 0.31-mm dot pitch 
•45 to 75 Hz 

A multi-application color monitor, 
the AUM-13 71 A supplies horizontal 
frequencies from 15.6 kHz to 35 kHz 
and vertical frequencies from 45 Hz to 
75 Hz. The unit is compatible with IBM 
MDA, CGA, EGA, PGC and mono
chrome Hercules graphics boards. It 
furnishes up to 800 by 560 dpi and 
0.31-mm dot pitch. $889. Mitsubishi 
Electronics America Inc., Computer Pe
ripherals Division, 991 Knox St. , Tor
rance, Calif. 90502, (213) 515-3993. 
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Color terminals emulate 
DEC, Tektronix units 

•Three models 
• 68000 processor 
• 57.6K bytes per second 

Available in three models , the 
G0-400 series of color composite ter
minals uses a 16-bit 68000 micro
processor running at 10 MHz and sup
ports DEC and Tektronics interfaces. 
All models supply communication 
speeds of up to 57.6K bytes per second, 
a 0.26-mm dot pitch and a 14-inch 
screen. Model G0-405 boasts a 480-by-
360-pixel resolution, 16 pages of stor
age, a 4,096-color palette and one paral
lel and three serial ports. Model 
G0-407 supplies an 800-by-520-pixel 
resolution and 32 pages of storage. 
Model G0-411 accommodates 1,024 by 
768 pixels and a 16-million color pal
ette. Options include a current loop 
interface and a 1 M-byte RAM upgrade. 
$2 ,995 , G0-405 ; $3 ,795 , G0-407 ; 
$5,995, G0-411. GraphOn Corp., 1901 
S. Bascom Ave., Campbell , Calif. 
95008, (408) 371-S500. 

Circle 415 
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NEW PRODUCTS 

SUBASSEMBLIES 

IBM PC/ AT speed 
doubled by 386 board 

• IM byte of memory 
•Protected-mode MS-DOS 
• 80287 coprocessor 

Built around the 80386 microproces
sor, the Inboard 386/AT add-in board 
doubles the speed of existing applica
tion programs for the IBM PC/AT and 
handles 80386 software. The device of-

Norm De Nardi Presents: 

The only Computer 
and Graphics Show 
in California that 
highlights technology 
for the OEM, 
systems integrator, 
software and hardware 
designer. 

.. . attention Aerospace and Defense Contractors! 

Held right here in Silicon Valley, this one day show gives you the oppor
tunity to meet today's industry leaders and tomorrow's innovators who 
can furnish you with solutions to your hardware and software needs. 

Exhibit Features: 
Update your calendar now. 
Call or write Norm De Nardi / 

/ 

/ 
• Graphic Displays 

& Controllers 
•Supercomputers 
•Workstations 
•UNIX 
•CAD/CAM 

Enterprises for your free / *"•f,+ • 
invitation, 289 S. San / ,,";!' 

• Printers/Plotters 
• Imaging Systems & 

Controller Boards 
•Software 
•Artificial Intelligence 

Antonio Rd., Suite 204, / ,,{'(/' 
Los Altos, CA 94022, / -? 
(415) 941-8440. / .t'~; 

/ 
.,,,~~ 

.,.'.1-o 'W / of'. .. O., 

·"./' 
/ <i'ifo 

""'""" / / .,, 
(Jo~';i" 

/ ,,r,·'o" 
i' ~+ 

/ """'o' 
/ ,{/ 

·,("~o 

I / ;~ WHEN. May 28, 1987 12 P.M.-6 P.M. ..~./:./ 
/ <f.O ;?' 

WHERE! Palo Alto Hyatt Hotel / ,1,/-:/ 
4290 El Camino Real / <"'"'o+r,_,.. ~·"' ,~ 
Palo Alto, CA / 

/ 
/ 

/ 
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fers up to IM-byte of optional memory, 
a I 0-MHz math coprocessor and a sock
et for the 80287 math coprocessor. Ap
plications include CAD screen regener
ation and statistical analysis. Features 
include support of protected-mode 
MS-DOS. $1 ,995 to $2,495. Intel Corp., 
Mail Stop TOD-07, 5200 N .E. Elam 
Young Parkway, Hillsboro, Ore. 97124-
6497, (503) 629-7354. 

Circle 416 

Controllers generate 
2,048 by 2,048 pixels 

• 256 colors 
•Double buffering 
• 262, 144-color palette 

The models 3710 and 3720 graphics 
controllers generate a 2,048-by-2,048-
pixel resolution on an RGB color moni
tor. They supply up to 256 colors from a 
262 , 144-color palette and a double
buffering option for real-time or dy
namic applications. Pixel writing rates 
range from 6 million pixels per second 
to 160 million pixels per second. 
$29 ,950, model 371 O; $35 ,000 to 
$40,000, model 3720. Metheus Corp., 
5510 N.E. Elam Young Parkway, Hills
boro, Ore. 97124, (503) 640-8000. 

Circle 417 

Controller provides 
S 1 2K bytes of RAM 

• I 28K bytes of EPROM 
• 16-bit memory transfer 
• 80186 processor 

An intelligent communications con
troller, the Smart Hostess supplies 
5 I 2K bytes of RAM, up to I 28K bytes 
of EPROM and an 80186 processor. It 
is compatible with the IBM PC, PC/XT 
and PC/AT. The unit acts as a front-end 
processor for serial communications 
under DOS, XENIX and other operat
ing systems. It utilizes PC/AT 1/0 chan
nel signals , allowing 16-bit memory 
transfers. Features include two-way in
terrupt capability, two independent 
full-duplex channels and full modem 
control. $1,495 . Control Systems Inc., 
2675 Patton Road , St. Paul , Minn . 
55113, (800) 826-4281. 

Circle 418 
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NEW PRODUCTS 

SOFTWARE 

DBMS suits 
dBASE Ill Plus 

Th•"'"''llh.lot. ~1 l'U'S,. 

_ ...._ 
--Eilw l'fl .: ··~~ 

A database management system, 
dBXL is fully compatible with Ashton 
Tate's dBASE III Plus. The software 
supplies a menu-driven assist feature 
and several levels of on-line context
sensitive help. It is not copy protected. 
Features include windowing and 
MS-DOS compatibility. $169. 
WordTech Systems Inc., P.O. Box 1747, 
Orinda, Calif. 94563, ( 415) 254-0900. 
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Text software works 
with Lotus 1-2-3 

The 4WORD Add-In-Word Processor 
installs directly into Lotus 1-2-3. It fur
nishes capabilities such as word wrap, 
text justification, move and copy com
mands and centered text. Users can 
create, edit and print documents with
out leaving 1-2-3. The software runs on 
the IBM PC, PC/XT, PC/AT and com
patibles and requires minimal RAM. 
$99.95. Turner Hall Publishing, 10201 
Torre Ave., Cupertino, Calif. 95014, 
(408) 253-9607. 

Operating system 
supports 25 users 

Circle 420 

The PC-MOS/386 multiuser operat
ing system aids the Intel 80386 chip 
while maintaining DOS compatibility. 
The product runs multiple applications 
in virtual and 32-bit protected modes. 
It is written in assembler and occupies 
40K bytes of RAM-overhead. Features 

REGIONAL SALES OFFICES 

MOUNTAIN STATES 

John Huff 

ISRAEL 

Elan Marketing Group 

include support for record- and file
locking, intertask commmunication 
through the NETBIOS protocol, print 
spooling and remote modem access. It 
supports up to 25 users. $165 to $995. 
The Software Link Inc., Suite 632, 8601 
Dunwoody Place, N.E., Atlanta, Ga. 
30338, ( 404) 998-0700. 
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Operating system runs 
on IBM PC 

A multitasking operating system for 
the IBM PC, PC/XT and PC/AT; 
chronOS uses standard DOS program
ming tools to write real-time applica
tions. The software, written in assem
bler language, includes a demonstration 
program, device drivers and an on-line 
symbolic debugger to modify tasks at 
runtime. $1,995. Dynapro Systems Inc., 
1000-1200 W. 73rd Ave., Vancouver, 
British Columbia, V6P 6G5, Canada, 
(604) 263-2638. 

Circle 422 

Mini-Micro Marketplace 
Carol Flanagan 

NEW ENGLAND 

John J. Fahey 
Regional Manager 
275 Washington St. 
Newton , MA 02158 
(617) 964-3030 

Regional Manager 
270 St. Paul St. 
Denver, CO 80206 
(303) 388-4511 

13 Haifa St. , P.O. Box 33439 
Tel Aviv , Israel 

275 Washington St. 
Newton, MA 02158 
(617) 964-3030 

NEW YORK/MID-ATLANTIC 

Stephen B. Donohue 
Regional Manager 
1873 Route 70. Suite 302 
Cherry Hill , NJ 08003 
(609) 751-0170 
in N.Y.: (212) 972-0058 

SOUTHEAST 

Larry Pullman 
Regional Manager 
6540 Powers Ferry Rd ., 
Suite 170 
Atlanta , GA 30339 
( 404) 955-6500 

MIDWEST 

Robert D. Wentz 
Regional Manager 
Lynne Graham 
Sales Coordinator 
Cahners Plaza 
1350 E. Touhy Ave . 
P.O. Box 5080 
Des Plaines, IL 60018 
(31 2) 635-8800 

SOUTHWEST 
Don Ward , Regional Manager 
9330 LBJ Freeway, Suite 1060 
Dallas, TX 75243 
(214) 644-3683 
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SOUTHERN CALIFORNIA/ 
NEVADA 

Len Ganz 
Regional Manager 
18818 Teller Ave. 
Irvine, CA 92715 
(714) 851-9422 

NORTHERN CALIFORNIA/ 
NORTHWEST 

Frank Barbagallo 
Northwestern Regional Sales 
Manager 
Rick Jamison 
Regional Manager 
Sherman Building, Suite 100 
3031 Tisch Way 
San Jose, CA 95128 
( 408) 243-8838 

UK/BENELUX/SCANDINAVIA 
Jan Dawson 
Cahners Publishing Co. 
c/o Computaprint 
39A Bowling Green Lane 
London , EC1 R OBJ , England 
011-44-278-2152 
Telex: 28339 

Tel: 972-3-252967 
Telex: 341667 

JAPAN 

Kaoru Hara 
Dynaco International Inc. 
Suite 1003, Sun-Palace Shinjuku 
8-12-1 Nishishinjuku, Shinjuku-ku 
Tokyo, 160, Japan 
03-366-8301 
Telex: J2322609 DYNACO 

TAIWAN 

Donald H. Shapiro 
Trade Winds, 2nd Floor 
132 Hsin Yi Road, Sec. 2 
Taipei, Taiwan 
Tel : 3932718 
Telex : 24177 FC Trade 

EUROPE, EXCEPT UK/ 
BENELUX/SCANDINAVIA 
Elan Marketing Group 
Neutor g. 2 
P.O. Box 84 
1013 Vienna, Austria 
Tel. 43-222-663012 

Direct-Response Postcards 
Carol Flanagan 
275 Washington St. 
Newton , MA 02158 
(617) 964-3030 

Career Opportunities 
Carol Flanagan 
Recruitment Advertising Manager 
275 Washington St. 
Newton , MA 02158 
(617) 964-3030 

Cahners Magazine Division 
William Platt, President 
Tim Burkholder, Vice President 
Computer Group 

Tom Dellamaria, VP/Production 

Promotion Staff 
Mary Gregory 
Promotion Manager 

Beth-Ann Legare 
Promotion Assistant 

Circulation 
Denver, CO: 
(303) 388-4511 
Sherri Gronli 
Group Manager 
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MINI-MICRO 
MARKETPLACE 

ATTENTION: BUYERS AND SELLERS OF PRODUCTS AND SERVICES IN THE COMPUTER 
SYSTEMS INTEGRATION MARKETPLACE: 

READERS: For additional information on the companies in this section , 
please circle reader service numbers on the Reader Inquiry card 

9-TRACK TAPE • OCR SCANNING 
WORD PROCESSING CONVERSIONS 

CONNECT your systems! We manufacture 
conversion systems for your PC/XT I AT. 
Our "DISKETTE CONNECTION" can read 
and write almost any WP or computer 
diskette. Our "SCANNING CONNECTION " 
captures text and images for your desktop 
publishing system.Our "TAPE CONNECTION" 
can read and write 800/ 1600/6250 GCR 
tapes. System prices start at $1195. 

Flagstaff Engineering • 1120 Kaibab 
Flagstaff, AZ 86001 • 602-779-3341 

CIRCLE NO. 201 ON INQUIRY CARD 

-WANG~ _r--IBM_ 

.DataGenera~-~--
_.,)AT•~-----..::::: :::::.---'~ ;:~.-:~~-
_PRIME- -MS·DOS. 

_IN JC J R j~ ~CP/M_ 
_IP>Pla__/ "--UNIX_ 

PC to MINI to MAINFRAME COMMUNICATIONS SOFTWARE 
The low cost solution for linking hundreds of PCs with centr1l 1y111m11 

• An Asynchronous Connectivity Tool • No Boards - Uses 
standard RS-232 ports • Provides distributed data man
agement • Sends binary or text data or commands • Sends 
spreadsheets, programs, etc • 100% error-free data trans
fer • Links different operating systems • Uses phone lines, 
LANs packet nets • Connects multiple sites, unattended 
• Uses any low-cost modems, any speed 

• $250 I Micros • $495-895 / Mtrns • $2995 up I Mainframes 

COMMUNICATIONS RESEARCH GROUP 
1 • 1 'l 11, H .11 l3 1111 H ll'IJ' 1 A 70AOB 1•,011 <:i..> i osse 

(800)-24-BLAST 
CIRCLE NO. 204 ON INQUIRY CARD 

PROGRAMMABLE 
COMMUNICATIONS 
TRANSLATOR 
The PCT-100 is an in-line.Almi?
user-programmable • 
RS-232 protocol and data 
translator. It can provide a simple, inexpensive solu-
tion to your communications and compatibility problems. 
• Terminal & Printer Emulation 
• Baud Rate Conversion (50 through 19.2 kbaud) 
• Handshake Translations (XON/ XOFF. CTS/ RTS. 

ENO/ACK) 
• Code Conversions (ASCII , Modified ASCII . EBCDIC) 
• B idirectional Manipulation of Data Strings, Bytes, Bits 
• User-Programmable 
• User Programs are Easily Implemented 
• Built- in Compiler. Editor and Debugger 
• Programs via any RS-232 ASCII Device 
• Only $495 (single unit quantit ies) 
• User's Technical Manual $25 

II n I Method Systems Incorporated 
- ..., • 35:t 1 Lost Nation Road 

Willoughby, Ohio 44094 Ill U I Call Toll-Free 1-800-533-6116 
In Ohio (216) 942-2100 

CIRCLE NO. 202 ON INQUIRY CARD 

~RMIN~ 
EMULATIONS 

NEW RELEASE ! 
SOFTERM PC 2.0 

* OYER 30 EXACT EMULATIONS 
• KEYBOARD MACROS • HOTKEY 
• VIRTUAL DISK CAPABLE • SCRIPT FILES 
* KEYBOARD TRANSLATE • MULTITASK ING 

* FILE TRANFER WITH 7 PROTOCOLS 
( i.e. KERMIT-SERVER .H AYES. XMODEM.ETC.) 

* CONCURRE T AND BACKGROU~D 
COMMUN ICATIONS 

lllFrRONICI 
THE LEADER IN EXACT EMULATIONS 

800/225-8590 
TELEX 4502.16 

CIRCLE NO. 205 ON INQUIRY CARD 

Get the whole 
stmy on Ucll>hics 

terminal emUlation. 

To find out more about software 
that lets your PC emulate 
TEKTRONIX"'4105/6/7/ 9 and 
DEC VTlOO"' terminals, 
call or write: 

Ci GRAFPOlnT 
4340 Stevens Creeks Blvd., Suite 280, 
San )o<e, CA 95129 1408) 249-7951 

CIRCLE NO. 203 ON INQUIRY CARD 

FOR SALE 

BRAND NEW 
ALTOS 

3068 
2 meg ram, 65 meg disk drive 
2, 10 port serial boards 
(20 ports) 
Floppy drive, printer port, 
tape drive 
7 units avail ... $13,549.00 
ALTOS BASE Ill also AVAILABLE 
(617)-438-4700 (800)-343-0870 

CIRCLE NO- 206 ON INQUIRY CARD 
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RS-232C/422A USERS: 
Bl-DIRECTIONAL CONVERTER 
for EXTENDED USE 
Convert RS-232C to 
RS-422A and/or 
RS-422A to RS-232C 

oniv 849.95 

Guarantefd sat1sflct10n. 81-d1rect1onaJ, hrst-quallty, versallle 
convener. Extends cable lengths up to 4.000 leet! 811 rates up to 
90K Baud. (Two B & B RS-422CON Converters can extend your 
RS-232C capabtlrty up to 4,000 ft.) 
lnttuaesmaleDB25PC00111C1orl111RS-232CandncludesttmaleDB2SS 
COM1Ct111 lor RS-422A. nolllndshlkelrltsconnected 

Requues 12V DC at 100 ma. Optional power StJpply available for 
only $14.95. 
Order Direct from Manufacturer TODAY and SAVE'" 
SAME· DAY SHI PMENTI MONEY· BACK GUARANTEE! 

" - Alqu11I our FREE e1t1log ll1dng I I B ELECTRONICS' 
comprth1n1ly1 lln1 ot AS·232C lnl1r11ce Ind 

.-- monitoring 1qulpm1nt. 
"T1m1$ V1S1, MC. tl$hOfdtt'sPMIPMl.PO strom~l!liedratld 
lwmsactep!ed llrtsioents add61A\sales tax 

8&8 !!!!!it!:!!'.!~ 
15060 Boyce Memorial Drive• Ottawa, IL 61350 

Phone: 815-434-0846 

CIRCLE NO. 207 ON INQUIRY CARD 

loline's new LP4000 plotter is twice as fast 
with twice the resolution of our popular 
LP3700 . Delivering the best possible per
formance at the lowest possible price -
$5,495. 
• 20 ips axial. 28 ips diagonal. 
• .001 " resolution . 
•Plots on any media through 37.5" x 81 ". 
• 300 CAD/CAE applications. 
• Optional multi-pen changer (up to 20), and 

HyperBUFFER (queues multiple plot files , 
and sorts vector and pen moves) . 

19417 36th Avenue West 
I 0 L IN E · Lynnwood, WA 98036 

206· 775-7861 
CORPOR A "o ' Telex: 4949856 IC UI 

CIRCLE NO. 210 ON INQUIRY CARD 

AVOID COMPUTER 
DOWNTIME! 

• 11-25 MINUTES 
BLACKOUT 
POWER 

•FRONT PANEL 
TEST SWITCH 

FREE CATALOG 

• 51nezws· - NATURAL SINE WAVE UPS 
•CONTINUOUS ON-LINE OPERATION 
•ELIMINATE: 

• BLACKOUT • SPIKE/SURGE 
• BROWNOUT DAMAGE 

• EMl/RFI INTERFERENCE 
• EXCLUSIVE LITE UPS ILLUMINATE 

WORK AREA WHEN LIGHTS GO OUT 
• SINE-UPS, BATIERIES & LITE UPS 

SU-250 250 WATI $1095.00 
SU-500 500WATI $1495.00 

~Electronic Specialists, Inc. 
171 SO. MAIN, NATICK, MA 01760 

617-655-1532 TOLL FREE 800-225-4876 
VISA. MASTERCARD, AMERICAN EXPRESS 

CIRCLE NO. 213 ON INQUIRY CARD 

GRAFLEX GRAPHICS 
CO-COMPUTER 

•Upgrade IBM AT to rival Sun 
• Runs 2 x faster than new 386 
• MSDOS, MS-WINDOWS, UNIX 
• 68020 with up to 12MB 
• 68881 floating point processor 
•Up to 1024 x 768 x 8 resolution 
•At a price you can 't ignore 

New Media Graphics Corp. 
··--8·-~- 279 Cambridge Street 

Burlington , MA 01803 
617/272-8844 

CIRCLE NO. 208 ON INQUIRY CARD 

EPROM 
PROGRAMMER 

$349 

EP-1 

The EP-1 is a great value, here's why: 
• IBM PC Soltware included or RS-232 lo any compu1er 
• ASCII Command driven opera11on. All mteU1gence 1n unit 
• Reads, Programs, Copies over 150 lypes horn 27 16 lo 27512 
• Opl1onal Intel microcontroller programming l'lead 
• Menu-driven Chip Selechon. No Personallty Modules 
• Fast, Slow. Quick-Pulse Program ming Algorithms 
• Intel (8080 & 8086). Motorola, Tellhn Straight Hex Files 
• Splits Files by Base Address and Odd/Even (16 bit systems) 
• Gold Textool ZIF IC socket • Full One-Year Warranty 
• Generate & Set Checksums • 5, 12 S,21 ,25V Programmmg 
• Over·Current Protecl!On • UV Erasers trom $34 95 
• 8 Baud Rates JOO to 38,400 • Same Day Shrpment 

BP~ 
10681 Haddington, #190 I Houston, TX 77043 

713 461 -9430 800 225-2102 

CIRCLE NO. 211 ON INQUIRY CARD 

NEW CASES FOR RS-232 DEVICES 
SNAP TOGETHER WITH INTERNAL LATCHES 
Ridged plastic fingers, out of sight, inside the 
case, mate with matching indentations to hold 
the case halves together firmly and perfectly 
aligned. They Snap.together smartly but may be 
pried apart repeatedly without damage. Molded 
of tough ABS plastic, these cases are ideal for 
packaging alt sorts o f small electronic devices or 
for use as DB-25 connector hoods. They are 
avai lable in 3 thicknesses (0.6", 0.7" and 0.8") 
and will accommodate male or female DB-25 
connectors and AJ· 11 or AJ·45 jacks. 

• SPECIAL VERSIONS can be easily made with 
your logo or with holes for jacks, switches, con· 
nectars, LED's, etc .. 
• Three STANDARD cases available (08·25 on 
both ends, DB-25 lo RJ.11. and DB·25 to RJ-45). 

$1.50 each (60¢ in Quantity 1000) 

ill PATTON ELECTRONICS CO. 
• :Ii ~ ~is.~C: AVE .. GAITHERSBURG, MO 2re79 

CIRCLE NO. 214 ON INQUIRY CARD 

PLOTTER/PRINTER BUFFERS 
IEEE-488 or RS-232 Interfaces 

MicroPlot 80A·HPIB Buffer MicroPlot SS·Serial Butter 

YOU DON 'T HAVE TD WASTE TIME WAITING ON SLOW PLOTS 
OR PRINTDUTSI Simply connect a Micro Plot butter between your 
computer and plotter or printer. You save time- hours of lime 11 
you 're working with complex plots . 
• Multiple copy and • Buill·in Self Test 

plot queuing • One Year Warranty 
• Bidirectional Buffering 

256K - $995 512K - $1195 
1 Mbyte - $1495 2 Mbyte - $1995 

INTELLIGENT INTERFACES INC. 
P.O. Box 1486/Stone Mountain , GA 30086-1486 

1-800-842-0888 In Georgia (404) 381-9891 

CIRCLE NO. 209 ON INQUIRY CARD 

IBM PC COMPATIBLE RS232 EASl-DISK 
5'1•" FLOPPY DATA STORAGE & 

TRANSFER SYSTEM 

~' 

Information Transfer to/ from Non IBM Compatible 
Systems to/ from IBM PC; (Over RS232 Interface ). 

• Reads & Writes IBM PC DOS 5'/," Disks 
• RS-232C 1/ 0 
• Rugged Portable Package 
• ASCII or Full Binary Operation 
• Baud Rates 11 0 to 19.2 K Baud 
• Automatic Data Ver ification 
• Price $995 in Singles - OEM Otys. Less. 

28 other 1y1tem1 with storage from 100K to 35 megabytes. 

ANALOG & DIGITAL PERIPHERALS. INC. 

815 D iana Drive Troy. Ohio 45373 

513/339·2241 TWX 810/450·2685 

CIRCLE NO. 212 ON INQUIRY CARD 

THE $199 TOTAL PC SOLUTION 

Buttet-286 System Board 
• CPU & Disk 1/0 Faster Than 8 MHz "AT" 
• High·Speed 80286 Processor, PC & XT Models 

Available 
• Sockets for 80287 Math Co·Processor 
• Sockets for 1 MByte Zero Wait·State RAM 
• Includes ROM·Based Software for Disk Caching 

Above 640K 
• BIOS and Expansion Bus Compatibility Guaranteed 
• Optional " 386 Performance" Boards Also Available 
• 30 Day Money Back Guarantee; 2 Year Warranty 

WAVE MATE, INC. 
2341 205th Street, #110, Torrance, CA 90501 
Phone: (213) 533·8190 Fax: (213) 533·5940 

In Europe: Phone (32 2) 649·1070 
Fax: (32 2) 649·2727 Telex: (46) 61828 

CIRCLE NO. 215 ON INQUIRY CARD 
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Plug-In Parallel Processing 

HOW TO 
BUILD A REAL 

REAL-TIME 
PROCESSING 

SYSTEM 
The best place to start is with Parallel Processing from 
Concurrent Computer Corporation. You get outstanding 
price/performance from a unique system architecture 

with an event-driven, real-time operating system that 
maximizes throughput, response and 

sheer computational power. 

Power and Growth 
Concurrent Computer Corporation 
gives you all the power you need 
today and the ability to plug-in 
more when you need it. Without 
the high cost of replacing hard· 
ware or software. 
Our flagship Model 3280 MPS lets 
you start at 6 MIPS and grow up 

to 33 MIPS just by plugging in 
additional processors. There's no need to 
reprogram; no obsolescence of your exist

ing hardware. 

Computers With A Future 
There are a lot more reasons why 
Parallel Processing makes sense. 
Like its built-in reliability. Like the 
way it accommodates 110. The low 
life-cycle cost. They're the systems 
with a built-in future. 
Want more? 

1-800-631-2154 
or write us at 

Concurrent Computer Corporation 
2 Crescent Place 
Oceanport, NJ 07757 

Concurrent 
Computer Corporation 
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In its "B" configura
tion, the UDS 208A/B 
moves data at 4800 bps, 

half-duplex, over dial-up telephone lines, 
Its auto-answer feature permits unattended 
operat ion, and auto-d ialing capability can 
be added. Three simple strap changes con
vert the device to the 'W' configuration, 
permitt ing full-duplex operation over four
wire c ircuits, 

FASTER The 9600A/B 
is U DS' answer 
to the demand 

for 9,6 kbps communication. Like its 2400 
bps counterpart, it can be changed from 
dial-up to dedicated line configuration (or 
vice versa) in the field . Complete self-test 
and remote loop-back capabilities simplify 
system diagnostics; the modem is avail
able as a free-standing unit or as a rack
mountable card. 

FASTEST Now you 
can push ~ 
yourdial-up _ 

data communications system all the way 
to 14.4 kbps! The UDS 14.4A/B is trellis 
coded, giving you top performance, even 
under undesirable line conditions. Fall-
back data rates of 12 and 9.6 kbps are pro
vided. Contact Universal Data Systems, 
5000 Bradford Drive, Huntsville, AL 35805. 
Phone 205/721-8000; Telex 752602 UDS HTV. 

UDS modems are offered nationally by leading distributors. Call the nearest UDS off ice for distributor listings in you·r area. 
DISTRICT OFFICES: Ap,>le Valley, MN, 612/432-2344 • Atlanta, GA, 4041998-2715 • Aurora, CO, 303/368-9000 • Blue Bell, PA, 2151643-2336 • Boston, MA, 617/875-8868 • Columbus, OH, 
6141895-3025 • East Brunswick, NJ, 2011238-1515 • Glenview, IL, 312/998-8180 • Houston, TX, 7131988-5506 • Huntsville, AL, 2rnj,1721-8000 • Issaquah, WA, 2061392-9600 • Livonia, Ml, 
3131522-4750 •Mesa, AZ, 6021820-6611 • Miiwaukee, WI, 4141273-8743 • Mission Viejo, CA, 7141770-4555 •Mountain View, CA, 4fsl!l69-3323 •Richardson, TX, 2141680-0002 •St. Louis, 
MO, 3141434-4919 •Sliver Spring, MD, 301 1942-8558 •Tampa, FL, 8131684-0615 • Uniondale, NY, 516! 222-0918 • Van Nuys, CA, 8181891-3282 • Wiiiowdaie, Ont, Can, 4161495-0008 
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