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e Thermal printing heats up color markets

* Micros gain sight with image boards
e 32-bit chips reshupe UNIX industry
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just ten to twenty pages of 4GL code,
applications that would take hundreds of
pages with C.

That'’s because INFORMIX-4GL was
designed from the start to be an applica-
tion building language. It's built around
the full implementation of ANSI Standard
SQL. And features Custom Screen Gen-
eration, Custom Menu Building and a
built-in Report Writer.

What's more, INFORMIX-4GL works
with UNIX?MS™DOS and Networked DOS
operating systems. And, of course, it’s
compatible with INFORMIX-SQL—our

popular, proven DBMS. So files you build
with one, you can access with the other.

For more information and our free
booklet,“A 20-Minute Guide to INFORMIX-
4GL; call 415/322-4100.

Or write RDS, 4100 Bohannon Drive,
Menlo Park, CA 94025.

And start taking your applications to
even greater heights.

b

RELATIONAL DATABASE SYSTEMS, INC.
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left to write it with. Sound familiar?
e pIO Sl Introducing INFORMIX:4GL.
- - Never again will you have
VV] t 4GL to switch to C or COBOL to truly
mOS S 1 customize your application.
9 o h d Instead, INFORMIX-4GL pro-
‘ I ey Ie | i l I l S e vides an all encompassing syntax

for every aspect of your application
f building. ’ o
e OIe yO I ale. So once you're programming in
INFORMIX-4GL, you never have to
And where does that leave you? leave it. And considering all it can do,

With the final, tricky ten percent of you may never want to.
your application yet to write,and no 4GL Now, for instance, you can write in




If you have one of these,
Infotron can have you
communicating data

Modems and stat
muxes, to go.

Infotron offers a
complete line. And now,
with our unique dis-
tributor warehousing
program, we can have
any of them on your
doorstep within 48
hours of your call. 48 hours,
max. Just say the word.

Full system flexibility.
Infotron modems combine
advanced

features and

in just 48 hours.

bility. Our statistical
multiplexers handle
from 4 to 32 channels
in a range of models—
with full provision for
expansion.

All with the same
high quality that earns
us top marks in per-

formance and reliability from
our present users.

Add competitive pricing, and
we start making real sense.
Then add our 48-hour delivery,

and we're

inherent relia- 1'800'345'4636 Sl
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To find out more.

Your Infotron distributor.
There are Infotron distributors
nationwide, ready to give you
more information, provide
equipment and offer expert
advice on the best way to meet
your needs. For the name of
the distributor near you, dial
toll-free 1-800-345-4636

and ask for ISO. Or write
Infotron Independent Sales
Organization, 9 North Olney
Avenue, Cherry Hill, NJ 08003.

Infotron. Firstin
performance and reliability.
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p. 29 . . Xerox's speedier color ink-jet
printer. Art direction and design by
llluminations, photography by Michael
Toohey. Courtesy of Xerox Corp.
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FIVE MAJOR REASONS DEC

SYSTEMS NEED EMULEX

COMMUNICATIONS MULTIPLEXERS.

U.S. Regional Offices: Anaheim, CA (714) 385-1695; Schaumburg, IL (312) 490-0050; Roswell, GA (404) 587-3610;
Nashua, NH (603) 882-6269. international Offices: Australia, Eastwood, N.SW. (02) 858-4833; Canada,
Mississauga, Ontario (416) 673-1211; France, Montrouge (1) 735-7070; United Kingdom, Bracknell, Berkshire
(344) 484234; West Germany, Munich (089) 304051.

Emulex is the leading supplier of
communications multiplexers for DEC
systems for these five compelling
reasons.

BROAD PRODUCT LINE. Emulex

has everything you need in communi-
cations multiplexers for VAX, MicroVAX
land Il, LSI-11, PDP-11 or MicroPDP-11
systems. Choose from 12 controllers,
each of which are fully software
transparent to DEC's operating sys-
tems. All offer significantly better

line handling capabilities in a compact
package.

MORE CHANNELS. Emulex is clearly
superior in offering more channels
using less hardware. Our CS32 con-
troller board, for example, handles

up to 128 lines vs 24 for DEC’'s DMZ32
module.

BETTER THROUGHPUT
PERFORMANCE. The chart below
clearly shows who'’s ahead in through-
put performance.

Emulex Controller vs Nearest DEC Equivalent
CS02 60K Chars/sec DHV11 15K Chars/sec
CS21 50K Chars/sec DHU11 15K Chars/sec
CS32 70K Chars/sec DMZ32 40K Chars/sec

FEWER BACKPLANE SLOTS. Emulex
delivers unprecedented savings in
backplane and rack space by packing
more capability into every board.

For example, our 128-line CS32 with
DMF-32 emulation provides 6 to 1
advantage over DEC'’s 24-line board.
You also save in power consumption:
The CS32 uses just 4 amps vs 54
amps for 6 DEC DMZ32s.

LOWER PRICES. Emulex is your best
value, by far. DEC’'s DMZ32 lists for
$7200 per 24 lines. Compare that to
Emulex’s CS32/F| at $5700 for the

1st 24 lines, and $3000 for each addi-
tional 16 lines. At 128 lines, your
savings amount to $18,000. You save
on slots and power consumption, too.

If you'd like even

. g more reasons to
choose Emulex,

® call toll free
EMULEX 1-800-EMULEX3.
In California

5600. Or write: Emulex Corporation,
3545 Harbor Blvd., RPO. Box 6725,
Costa Mesa, CA 92626.

DEC, VAX, MicroVAX |, MicroVAX II, LSI-11, PDP-11, MicroPDP-11,
DMF-32 and DMZ-32 are trademarks of Digital
Equipment Corporation.

Most products shown are stocked nationally by Hamilton/Avnet,
Kierulff Electronics and MTI Systems Corp.
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\IFY.
DGED

.1 BY
PUTER

Completely menu-driven design

and industry standard IBM SQL

query language make it easy for non-

pro ers to develop data base

applications.

~ The most powerful “back en

design in the industry, mcludmg 90

: subroutines at the host language

ers reptesentmg some interface level, promises that UNIFY
ark can keep addmg features, keep adding

to offer
users, without eroding performance.

, ‘mclude [BM AT&T DEC Judge for yourself. Send for our
Seneral. Honeywell. Four Phase.  demo it—J;sks, tutorial and refer-
-Elmer. NCR. Tandy. ence manuals, all for only $150—

l. Cadmus. Plexus. Altos. Gould  that shows you how to build virtually
puter. NBlL. CCL. Sequent. And  any application. Contact UNIFY,

, ‘more. 4000 Kruse Way Place, Lake Oswego,
" The evidence is overwhelming, R 97034, 503/635-6265. TELEX

§8 idependent benchmarks, UNIFY 469220,
cdnsttendy ranks as the top performer See us at Uniform Booth #1512

UunirFd
THE PREFERRED DBMS.
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TECHNOLOSY

PRESENT

IPI FORUM/BOSTON ’86

After a successful West Coast Conference in June of 1985, the IPI Forum plans to move East in March of 1986 with
a 2-1/2 day Technical Program devoted to discussing IPI issues, hearing about the latest IPI developments, learning
about IPI, and promoting industry standardization.

WHERE
WHEN
WHO

TOPICS/ISSUES

WORKSHOP

RECEPTION

SPONSORS

FEE

ATTENDANCE

CANCELLATIONS

HOTEL
ACCOMMODATIONS

CONFIRMATION

The Parker House on Tremont and School Streets in downtown Boston.
March 11-14, 1986

Engineers, planners, and marketing personnel of companies using IPl or who are considering
its use should not miss this conference.

® What is the market for IPI components, products and systems?
® Who is committed to IPI? °

®* What is the status of IPl with ANSI, ECMA, and ISO?

How does IPlI compare with other interfaces?

How is IPI being used?

Is IPI-2 only a high performance disk interface?

Is specialized silicon being developed for IPI-2? For IPI-3?

In addition to covering “Leading Edge” IPI topics, Delegates may attend an optional IPI
Principles and Concepts Workshop on March 11th so that attendees may derive more benefit
from the technical sessions to come.

Delegates will also have an opportunity to see the latest in IPI Products during the Exhibitors
Reception scheduled for Wednesday evening.

The IPI Forum is sponsored by ENDL, Technology Forums, and the IPI Forum Advisory
Board consisting of:

¢ Control Data Corporation
¢ Prime Computer

¢ NEC Information Systems, Inc.
¢ Fujitsu America, Inc.

The registration fee of $895.00 for the 2-1/2 day IPI Forum covers attendance at the scheduled
sessions, a Delegate Information Binder containing the Speakers’ presentations and other
material, a Welcome Reception, 2 Luncheons, the Exhibitors Reception, 3 Continental
Breakfasts, Cocktails and Buffet Dinner, refreshments during breaks, gratuities and taxes.

e Siemens, A.G.

Attendance is limited to preserve an appropriate atmosphere within which to learn and
interact with other Delegates. It is therefore recommended that your registration form and
payment be mailed early.

Registration fees are refundable, subject to a 10% service charge; if cancellation occurs
before February 18th, substitutions may be made at any time at no charge. Cancellations
and substitutions must be in writing.

A block of rooms has been set aside for IPI Forum Delegates at the Parker House.
Reservations will be guaranteed upon receipt of the fee for the first nights lodging.

Shortly after registration, Delegates will receive a confirmation kit by mail containing
conference and hotel registration confirmation, a map, receipt and general information.

Please register me for the IPl Forum to be held at the Parker House in Boston on March 11-14, 1986. Enclosed is
my $895 registration fee. Please print the following information as you want it to appear on your name tag and the

list of delegates.
NAME
TITLE
COMPANY
ADDRESS

PHONE

Please reserve a room at the Parker House-Boston as indicated below. A deposit for the first night’s lodging
is enclosed as a guarantee. Daily rates are shown below:

[0 Standard Single, $100.

Arrival Date & Time:

[J Standard Double, $125. [0 Deluxe Single, $125. [ Deluxe Double, $150.

Departure Date & Time

IP1 Forum registrations and Parker house reservations cannot be accepted unless accompanied by proper payment.
Please make checks payable to IPI Forum and mail to:

Technology Forums e 34254Pomona Boulevard, Suite F, Pomona, CA 91768 ¢ (714) 861-7300
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A NEW LOW
FROM LEAR SIEGLER.

Introducing the ADM 3E for under $400.

When it comes to quality display terminals, absolutely no one sets a higher
standard than Lear Siegler.

So it may raise a few eyebrows when word spreads that we've reached an
all-time low. It's the new ADM 3E and, at under $400, it may change forever the way
you think of low-end terminals.

For starters, we've included a wide variety of features you'd expect to pay more for.

Like a superior keyboard design with seven programmable keys shiftable for
fourteen non-volatile functions. Dynamically allocated function key memory. Plus, a 14"
screen in your choice of green or amber—all standard.

You get compatibility with our ADM 3A and ADM 5 terminals, as well as ADDS
Viewpoint. There's even a bidirectional printer port with independent baud rate available.
All this with legendary Lear Siegler quality.

Give us a call today. And find out why LEAR SIEGLER, INC.

we're so high on our new low. h DATA PRODUCTS DIVISION
800-LEAR-DPD (800-532-7373). 901 E. Ball Road, Anaheim, CA 92805, (714) 778-3500
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More Answers from CXI.

Howto
get mainframe
colorgraphics
on your PC.

PCOX/GRAPHICS,
how else?

It’s really quite easy. mainframe files, too. Upload and download data.
Just slip our PCOX/GRAPHICS™ boardintoa ~ And it's 100 percent hardware-compatible with
single slot of your IBM® PC, XT, AT or compatible. IRMA" Which means if your software works with

And you can run mainframe graphics software IRMA, it will work with PCOX.

like SAS-Graph! GDDM;" DISSPLA™and others. We could go on,and we will. In our brochure.
PCOX/GRAPHICS offers you true S3G terminal For your copy and the name of your nearest CXI

emulation. All in full color: distributor; call (800) 225-PCOX. In California,
And it works with either a high-resolution “call (415) 424-0700.

IBM Enhanced Color Display or a standard PC Or write CXI, Inc., 3606 West Bayshore Road,

Color Monitor: Palo Alto, CA 94303, Telex 821945.
But that's only half the story: More ‘ : x I
With PCOX/GRAPHICS, you can access micro-to-mainframe

O L0 oo s o 3 b Ot st it answers. auars
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EDITORIAL

THE HISTORY

OF UNIX IS NOW

UNIX may be rivaled only by artifical intelli-
gence as the most written about, and least ap-
plied, technology in the history of the comput-
er industry. One of the oldest jokes in the
industry has it that UNIX conferences consist
of vendors gathered in little groups to ask one
another, “I say, is anybody making any money
yet? OtheT, that is, than by selling stock?”’

My own joke is less kind. How many UNIX
vendors does it take to change a lightbulb?
Answer:-27. One to change the bulb and the
other 26 to form a committee and agree that it
wasn’t done to standards. It’s also possible to
argue that the history of UNIX hasn’t hap-
pened yet.

Its technical history is, of course, long but as
a commercial product the operating system has
been in a time warp. It was originally devel-
oped to deal with problems that no longer,
strictly speaking, exist. For value-added re-
sellers, the time-sharing market that governed
the creation of UNIX’s direct ancestors—such
as Massachusetts Institute of Technology’s
CTSS system—has largely disappeared; mo-
nopolized at the top by IBM Corp. mainframes
and overwhelmed at the bottom by a prolifera-
tion of personal processors.

Indeed, until recently UNIX’s big problem
wasn’t the cliché about lack of application soft-
ware but rather that, even if there had been
applications, there was no place to sell them.
Desktop technology couldn’t support the oper-
ating system, and VM-based mainframes didn’t
need it. UNIX was simultanously ahead of its
time and outdated.

What made this suspended animation all the
more unusual was that UNIX was never more
in marketing limbo than when “discovered” by
market research companies, advertising agen-
cies and computer journalists. Suddenly, peo-
ple who had never used so much as an electric
typewriter announced that UNIX would domi-
nate the entire world of computing. No ma-
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chine, said the researchers, would escape.
Every silicon chip, from the core of main-
frames to the heart of digital watches, would
run on UNIX and nothing else. It was a vic-
tory of hype over common sense: One has to
wonder how badly it may have damaged the
credibility of UNIX forever. Certainly, it’s dif-
ficult for companies that may have lost money
on UNIX to overlook the fact that the only
people to profit from UNIX, so far, seem to
be would-be pundits—some of whom, having
made their pile, now decry the operating sys-
tem with as much vigor as they once pro-
claimed it.

Then again, maybe it’s only fair that the
pundits should now reject UNIX, should actu-
ally call it a ““failed”” and ‘“‘unmarketable” tech-
nology—even though anyone can pick up a
copy of the help-wanted pages of any large
newspaper and find row upon row of employ-
ment advertisements for C programmers and
UNIX specialists.

What’s happened, of course, is the introduc-
tion of relatively inexpensive 32-bit systems.
Making the power of minicomputers available
to microcomputer users has opened up vast
territories to what used to be minicomputer
software—UNIX. Suddenly, UNIX iron is no
longer particularly exotic. The year 1986 opens
with a UNIX market crowded with departmen-
tal, network-serving and, even, desktop UNIX
machines. Some companies are bundling 32-bit
chips into multiprocessing computers and re-
writing UNIX in the process. By putting
UNIX-based hardware directly in the hands of
developers, end users and high-school hackers,
32-bit chips have unleashed vast market forces
almost certain to remake the operating system
for better or worse, and probably both. It
seems that the widespread availability of 32-bit
systems is the most important event in recent
UNIX history—perhaps the first real event in
its commercial history.

Ml T .

Michael Tucker

Associate Editor
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The VME BUS and 0S-9:

Ultimate Software
for the Ultimate Bus.

Modularity. Flexibility. High Performance. Future growth. These are probably the prime reasons
you chose the VME bus. Why not use the same criteria when selecting your system software? That's
why you should take a look at Microware’s OS-9/68000 Operating System—it’s the perfect match for the
VME bus.

When you're working with VME you must have access to every part of the system. Unlike other
operating systems that literally scream KEEP OUT!, OS-9’s open architecture invites you to create, adapt,
customize and expand. Thanks to its unique modular design, OS-9 naturally fits virtually any system,
from simple ROM-based controllers up to large multiuser systems.

And that’s just the beginning of the story. 0S-9 gives you a complete UNIX-application compatible
environment. It is multitasking, real time, and extremely fast. And if you’re still not impressed,
consider that a complete OS-9 executive and I/O driver package typically fits in less than 24K of
RAM or ROM.

Software tools abound for OS-9, including outstanding Microware C, Basic, Fortran, and
Pascal compilers. In addition, cross C compilers and cross assemblers are available
for VAX systems under Unix or VMS. You can also plug in other advanced options,
such as the GSS-DRIVERS™ Virtual Device Interface for industry-
standard graphics support, or the OS-9 Network File Manager for
high level, hardware-independent networking.

Designed for the most demanding OEM requirements,
0S-9’s performance and reliability has been proven in an
incredible variety of applications. There's nothing like a track
record as proof: to date, over 200 OEMs have shipped more
than 100,000 OS-9-based systems.

Ask your VME system supplier about 0S-9. Or you can
install and evaluate OS-9 on your own custom system with
a reasonably priced Microware PortPak™. Contact Micro-
ware today. We'll send you complete information about OS-9
and a list of quality manufacturers who offer off-the-shelf
VME/OS-9 packages.

MICROWARE.

Microware Systems Corporation

1866 NW. 114th Street = Des Moines, lowa 50322
Phone 515-224-1929  Telex 910-520-2535 Modular Hardware Deserves Modular Software

Microware Japan, Ltd.
41-19 Honcho 4-Chome, Funabashi City ® Chiba 273,
Japan e Phone 0474-22-1747 = Telex 298-3472

Micromaster Scandinavian AB Dr. Rudolf Keil, GmbH Elsoft AG Vivaway, Ltd. Microprocessor Consultants, Ltd.
St. Persgatan 7 Porphyrstrasse 15 Bankstrasse 9 36-38 John Street, Luton 16 Bandera Avenue

Box 1309 S-751 43 Uppsala D-6905 Schriesheim CH-5432 Neuenhof Bedfordshire LU1 2JE Waga Waga, 2650

Sweden : West Germany Switzerland England NSW Australia

Telex: 76129 microma s Telex: 465025 keil d Telex: 57136 elso ch Telex: 825115 Phone: (069) 312331

Phone: 018-138595 Phone: 06203-6741 Phone: 056-862724 Phone: 0582-423425

0S-9 is a trademark of Microware and Motorola. PortPak is a trademark of Microware. GSS-Drivers is a trademark of Graphic
Software Systems, Inc. VAX and VMS are trademarks of DEC. Unix is a trademark of AT&T.
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With this high-performance GCR Streamer,
the benefits begin with reliability

and end with cache.
That's the advantage you get with a leader.

At Fujitsu America we want our back-up devices
to be second-to-none in price, performance and
reliability.

That’s why we developed the M244X series %"
GCR tape drive with an intelligent 256KB cache buffer.
The buffer means you get all the versatility of our
start/stop drive, plus the speed and reliability of our
streamer technology. Parameters such as transfer
rate, block size and ramp times are all switch-selectable
so0 you can easily optimize the drive for your system.

But the cache buffer is just the finishing touch on
a tape drive that already outperforms the competition.

By incorporating Fujitsu's advanced LSI elec-
tronics, we have eliminated the high-cost, high-failure
mechanics found in other low-cost GCR tape drives.
As a result, you get a high-performance GCR Streamer
with the best reliability rating—and the best price—
in its class.

Throughout this drive's design, we have found
ways to keep your cost of ownership to a minimum.
The drive performs its own internal monitoring
and self-adjustment, eliminating costly preventative
maintenance. And the sophisticated diagnostics
make it possible to isolate system faults without
special test equipment.

For information on this or any other Fujitsu tape
drive, call (408) 946-8777. Or write Fujitsu America,
Inc., Storage Products Division, 3055 Orchard Drive,
San Jose, CA 95134-2017.

The Fujitsu M244XAC GCR Streamer, with cache
buffer From price, to performance, to reliability—
it's the best tape drive in its class.

MODEL M2442AC M2444AC
Tape Speed (ips)
Streaming 100 75
Start/Stop 125 25
Recording Density (bpi) 6250/1600
MTBF 8,000 hours
Cache Buffer 256 KB
Transfer Rate Selectable from 60 KB/sec to 1 MB/sec

We're developing technology for you.

“ ot F ol : Pk i : Compatibility IBM?# ECMA and ANSI
: , f x4 Bl i R s Interface Cipher® Pertec compatible

L2 o
FUJITSU

Fujitsu Cache Adapter provides a 256KB intelligent memory FUJITSU AMERICA
buffer, increasing system performance. CIRCLE NO. 10 ON INQUIRY CARD

© Fujitsu America, Inc., 1985. All rights reserved.
IBM is a registered trademark of International Business Machines Corporation.
Cipher is a registered trademark of Cipher Data Products, Inc
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THE PRICE/PERFORMANCE LEADER...
C.ITOH 680" MULTIUSER SYSTEMS

Low priced multiuser systems
are easy to find.

Low priced, high perfor-
mance multiuser systems are
harder to find.

Low priced, high perfor-
mance multiuser systems with
the capacity of super mini com-
puters are almost unheard of.

CIE Systems is your
answer for the best price/
performance, high-capacity
system on the market today!

Our systems come with
68020 micro processors at
clock rates up to 16.6MHz.
They are designed to utilize a
dual bus concept for no-wait
state, high performance and

employ distributive intelli-
gence throughout their
architecture.

Our system capacities
are up to 64 users, up to
1300MB of disk, up to SMB of
RAM; and support floppy
disk, streamer tape and 12"
magnetic tape drives for back-
up. And best of all, we distrib-
ute and support the three
most widely used industry
standard operating systems:
UNIX,™ PICK® and
RM/COS.™

And our pricing for a
high-performance multiuser
system starts at under $6,000.

They're fully supported
by CIES and our multi-
national parent company,

C.Itoh, with over 60 billion in
annual sales, vast production
capabilities and world-wide
resources.

For more information,
just call or write:
CIE Systems, Inc.,
Computer Systems Division
2515 McCabe Way,
P.O. Box 19628, Irvine,
CA 92713-9628
or call (714) 660-1800.
Call toll free (800) 437-2341
In California call
(800) 458-6279.
Telex: 655-438.
TWX 910-595-2605

CITOH

Computers

™ C. ITOH 680 is a Trademark of CIE Systems, Inc. v UNIX is a Trademark of Bell Laboratories. ® PICK is a Registered
Trademark of Pick Systems. ™ RM/COS is a Trademark of Ryan-McFarland Corp. © 1985 CIE Systems, Inc.
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AT&T TAPS HARRIS FOR SATELLITE DATA TERMINALS

AT&T Communications has chosen Harris Corp., Melbourne, Fla., as its
supplier for small, 1.2-meter-diameter satellite earth stations to be used in a
yet-unannounced AT®T service for the transmission of data and video signals.
AT&T is expected to bundle the Harris-supplied earth stations and related
transmission equipment and provide the service to corporations for both
one-way and two-way data transmission—at speeds of up to 19.2K bits per
second. AT&T, which has already leased for the service two satellite transpon-
ders on an RCA satellite now in orbit, said it intends to file with the Federal
Communications Commaission for a tariff on the new operation in the first
quarter of this year.—Stephen Shaw

APPLE TO OFFER A MACHINE FOR INTEGRATORS

Apple Computer Corp., Cupertino, Calif., is expected to unveil the Macintosh II
sometime this month, and word has it that it will look a good deal like the
discontinued Lisa. Code-named “Big Mac,” the new machine reportedly incorpo-
rates a small computer systems interface (SCSI) and a VME-like bus to
accommodate add-in boards. The SCSI bus is the single-ended version, thus
allowing peripherals to be placed up to 6 meters away from the host. Although
details remain sketchy, the machine is said to use Motorola Corp.’s MC68020
microprocessor, which will give it full virtual memory and device access and a
new display manager. Apple insiders warn, however, that users shouldn'’t expect
existing Macintosh software to work on the new machine, as new microcode
was required for a 12-inch display.—Carl Warren.

SOFTWARE TIES TOGETHER PC AND FAX

A California modem manufacturer claims it has developed software that
allows Group III facsimile machines and IBM Corp. PCs and compatibles to
exchange information. Gammalink of Palo Alto is selling GammaFax—software
bundled with its 9,600-baud, dial-up modem and a synchronous data-link-
control card—for $2,490. The company says that rasterized data, either text or
graphics, can be sent from a facsimile machine to a PC and vice versa.
Information sent from a facsimile can be viewed on the PC screen or printed on a
PC-compatible graphics printer. Conversely, documents created on a PC can be
sent to one or more facsimile machines in a batch mode using the auto-dial
capability of the GammaLink modem and software. The company adds that it
will customize the system for OEMs and system integrators.—Mike Seither

CORVUS BUYS PC MANUFACTURER
Corvus Systems Inc., San Jose, Calif., a vendor of local area networks, is

acquiring Oemtek Inc., a manufacturer of IBM Corp. PC-compatible personal
computers, also located in San Jose. Under the agreement in principle, subject to
the approval of the boards of directors of both companies, Corvus will issue 3.75
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million shares of common stock for all outstanding Oemtek capital stock.
Oemtek will operate as a Corvus subsidiary upon completion of the acquisition.
—Stephen Shaw

DEC ROLLS OUT ITS BIGGEST GUN

In what the company says is a program to develop smaller, faster VAX
superminicomputers, Digital Equipment Corp. has brought out its speediest
machine to date, the 8850. Reportedly 44 percent faster and {1 percent more
costly than its previous top-of-the-line unit, the 8600, the new model is said to
operate at up to 6.9 million instructions per second and carries a base price of
$475,000. Look for more DEC introductions in the first half of the year: analysts
predict the company will bring out a new engineering workstation, mid-range
VAXes and a personal computer.—Bruce MacDonald

PLEXUS UNVEILS EXPANDABLE UNIX SYSTEM

Plexus Computers Inc. has a New Year’s baby: a UNIX multiuser system that
can be expanded modularly from 16 to 80 users. The San Jose, Calif., company’s
new P/75 computer relies on the Motorola Inc. MCB80R0 32-bit chip for job
processing. Single-board communications processors called ACPs, priced at
$5,000 each, have one parallel printer and 16 serial ports, a direct-memory-
access processor and up to M bytes of local RAM. As many as five ACPs can be
loaded into the P/75 to build an 80-user system. A bare-bones system for $36,000
comes with one ACP, a 145M-byte Winchester disk drive, a 60M-byte cartridge
tape, a 15-slot card cage and 1M byte of memory.—Mike Seither

EUROPEAN GROUP AIMS FOR WORLDWIDE CD-ROM STANDARD

While “High Sierra” companies like Digital Equipment Corp., IBM Corp.,
Microsoft Corp. and Reference Technology Inc. work toward a file-format
standard for CD-ROM, a similar effort is being made in Europe.The Optical Disk
Forum, which will have its first meeting this month in Luxembourg, aims for a
worldwide file-format standard by midyear. The Forum plans to work closely
with the Information Industry Association, Washington, now waiting to see
what evolves from High Sierra’s efforts. Yet a third group is active in the search
for standards: the National Information Standards Organization, also in Wash-
ington.—Keith Jones

3COM, CONVERGENT TO MERGE BY MARCH

18

Officials of 3Com Corp. and Convergent Technologies Inc. expect a merger of
the two California companies to be completed no earlier than March. 3Com, of
Mountain View, makes local area networks, while Convergent, headquartered in
San Jose, is an OEM computer manufacturer. Under the proposed $126.5 million
deal, each outstanding share of 3Com stocks would be exchanged for three
shares of Convergent common stock. Analysts, pointing to a trend toward
building LAN hardware into computers, generally agree that the transaction
may benefit both companies. The companies have had customers in common,
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We demo our Data PBX on-site.

(They just send brochures.)

Since we introduced our first Data
PBX two years ago we've been
doing things that other vendors
would like to do ... . but can't. Things
like on-site demos, 30 day free trials
and packing more data switching
features into less space for less
money than anyone else. Today over
100,000 terminals and computer
ports are connected to over 500
Equinox Data PBX’s.

We’re a tough act to follow.

Our new DS-5 (shown above) gives
you more of a good thing in an even
smaller package. A fully featured
Data PBX, the DS-5 is smaller than
an IBM PC and provides keyboard
controlled switching and port sharing
for 120 async terminals and computer

ports at $120 per line. It can be
expanded to 1320 lines and is com-
pletely compatible with its bigger
brother, the DS-15.

We’re easy on your wires.

All Equinox products are designed
for fast, easy installation using
modular telephone wiring acces-
sories and in most cases your
existing wiring can be used.

Let’s get together.

Whether you need to connect 50,
100 or 1000 terminals and computer
ports together and are looking at
Data PBX’s, Port Selectors, or LAN’s,
we've got a switch for you. Don't just
settle for brochures - see for yourself
how easy data switching can be.

CIRCLE NO. 13 ON INQUIRY CARD

Call1-800-Data PBX* for a
no-hype demonstration.

Equinox Systems
12041 SW. 144th Street
Miami, FL 33186-6108
*In Florida call
(305) 255-3500

e |

INOX

Systems

EQU

We Make The Right Connections
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640 x 480 x 8 display (PG-640)
1280 x 1024 x 8 display (PG-1280)
40,000 vectors/sec. drawing speed
100% IBM PGC compatible

Full IBM CGA emulation

1 million pixels/second image load

)
RGE YOUR PC's GRAPHICS
<\ ~»~‘i“ L
ik

AMATROK ERAPHICS BOARD

Matrox now offers two new color graphics boards that
dramatically boost PC performance. The PG-640 and PG-1280
provide the speed and resolution necessary to upgrade the IBM
PC XT and AT into Professional Graphics workstations.

The PG-640 has a drawing speed of over 40,000
vectors/second and an image load speed of 1 million
pixels/second. This means complex 640 x 480 pictures are
drawn in under a second. The PG-1280 provides even faster
picture updates, and displays four times the detail, 1280 x 1024
pixels.

Both the PG-640 and PG-1280 are 100% compatible with IBM’s
Professional Graphics card, and offer full Color Graphics
Adapter emulation. All existing software runs without change.

If you are interested in a 10 times performance boost:
CALL TOLL FREE 1-800-361-4903

1055 St. Regis Blvd.

R Dorval, Quebec, Canada
EVE
Tel: (514) 685-2630

Tix: 05-822798

IBM, IBM PC XT, IBM PC AT, PGC, CGA are trade marks of International Business Machines
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such as AT&T Information Systems and NCR Corp., and 3Com supplies Conver-
gent with a network adapter for its NGEN computer.—Mike Seither

OMNINET PLANS DATA SERVICE FOR MOBILE USERS

Los Angeles start-up Omninet Corp. intends to begin a pilot program early this
year to provide nationwide, one-way data services to users requiring mobile and
portable applications. For mobile users, data packets will be sent to alphanumer-
ic terminals through small satellite antennas mounted on vehicle roofs. For
portable applications, 3-inch-square satellite antennas will be incorporated into
the lids of portable microcomputers and terminals to allow users to receive data
broadcast from a central control station.—Stephen Shaw

WILL A PLESSEY TAKEOVER STRENGTHEN ITS CLOUT IN THE OFFICE?

Britain’s largest electronics manufacturer, General Electric Co. Plc. (GEC),
London, has targeted The Plessey Co. Plc., London, for a takeover. One conse-
quence could be the merger of Plessey Peripheral Systems Inc., Irvine, Calif., with
office-systems vendor A.B. Dick Co., Niles, Ill., suggests John Tysos, electronics-
industry analyst with London stockbroker Grieveson Grant & Co. Tysoe notes
that A.B. Dick, a GEC subsidiary, is becoming increasingly active in the computer
market with products that include word processors, the Videojet ink-jet printer
and a computer line manufactured by Convergent Technologies Inc., of San Jose,
Calif—Keith Jones

SORD PLANS MAJOR U.S. PUSH

Already a major player in Europe, Sord Computer Corp., Tokyo, says it wants
to boost current U.S. sales of less than $4 million to $200 million by 1990. A
principal target will be the computer aided design/computer aided manufactur-
ing market. Sord is shipping to U.S. customers the MB8MX workstation, which
offers up to 3.5M bytes of RAM; and CAD-BRAIN/mini, powerful CAD software
that runs best on 2.5M bytes of RAM. Bucking the trend toward multiuser
systems, the M68MX is a single-user, 10-MHz machine that runs on a Motorola
Inc. MC68000 under the CP/M-68K operating system.—James Donohue

TECH FILES: A QUICK LOOK AT NEW PRODUCTS AND TECHNOLOGY

When it reintroduces its series of UNIX-based 3B systems sometime this
spring, AT&T Information S8ystems, Morristown, N.J., will be using the small
computer systems interface (SCSI) as the peripheral bus. Specifically, AT&T will
incorporate the SCSI chip set from Fujitsu Microelectronics Inc. The Fujitsu
chip set is said to be the first available to provide synchronous SCSI with
through-parity, thus providing AT&T with a path to upgrading as new peri-
phrals come on the market. AT&®T is expected to introduce a full range of
peripherals that will use the SCSI chip set, including optical-disk drives and
laser printers, at the time of the 3B reintroduction.—Carl Warren

Making use of the new quarter-inch DC 2000 tape from 3M, Irwin Magnet-
ics, Ann Arbor, Mich., has quietly been showing a 40M-byte-capacity version of
its mini tape drive to value-added resellers, OEMs and other customers. The
current top capacity of Irwin’s IBM Corp. PC-compatible Backup tape drives is
20M bytes, based on the capacity of 3M’s DC 1000 one-eighth-inch tape. Unit
price for the 40M-byte drive: about $1,000.—James Donohue
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YOUR OFFICE PRINTER
AMILY

Meet eight representa-
tives of the extensive
Facit Office Printer
family. Encompassing

Talored for your IBM PC or compatibles, the Facit 4509 provides almOSt every aSpeCt of For professional presentation gréphlns on paper and OH-ranspar-
encies, select Facit 4550/51 six-pen plotters.

graphics and multifont printing at a budget price.

quality printing, they
make your printer
choice easy. From dedi-
cated PC-printers to
extremely heavy-duty
system printers for
round-the-clock opera-
tion.

The 132-column Facit 4514 printer features NLQ as well as Epson In addition tO the FaCit
FX and IBM PC character and command sets. multi_purpose printer
concept, the Office Prin-
ter family also includes
printers for more special-
ized applications like
bar-code/labels, word-
processing and high-
speed color graphics.

Facit 4544 heavy-duty Paintbox Printer provides high speed printing
as well as multi-color graphics/ labels.

The fast Facit D2000 daisywheel printer is IBM/Epson compatible The fl,lll SeleCtlon Of Facit |s Ily al home in rdu’h'dihkeflock data repon ‘au;‘]ilca—
and can be equipped with a cut-sheet feeder. Standard intel'faces Char- tions as in NLQ wordprocessing.
]

acter sets and command
protocols ensure that

' every Facit Printer will
make friends with your
system.

And, no doubt, with
your budget, too.

The Cine printers, Facit C5500 and Facit C7500, provide 250/400 Facit Opus 1 Laser aner pro\)ldes high-guality printing at workloads
cps, color graphics, multi-nterfacing and flexible paper handling. of 20,000 pages/month.
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Head Office: Facit AB, S-17291 Sundbyberg. Sweden. Phone: (8) 7643000. USA: Facit Inc. PO. Box 334, Merrimack. NH 03054. Phone: (603) 424-8000
AUSTRALIA: EAI Electronics Associates Pty Ltd., 427-3322. AUSTRIA: Ericsson Information Systems GmbH, 0222-613 641. BELGIUM: Ericsson S.A., 02-243 82 11.

CANADA: Facit Canada Inc., 416-821-9400. CYPRUS: LBM (L illytos) Ltd 516 46 34. DENMARK: Facit A/S, 02-92 24 00. FINLAND: OY Facit, 90-420 21. FRANCE: Facit
S.A.1-4780 7117. GREAT BRITAIN: Facit 0634-40 17 21. FRI'FCI: Computer Application Co. Ltd., 01-67197 22. HONGKONG: Gilman & Co. Ltd.,5-893 00 22. [CELAND:
Gisli J.Johnsen HE 354-64 12 22. INDIA:Forbes Forbes Campbell & Co. Ltd.,22-26 80 81. IRELAND: Ericsson Information Systems Ltd., 75 30 93. ITALY: ldut DataPro-

ducts S.p.A., 039-63 63 31. JAPAN: Electrolux (Japan) Ltd., 03-479-3411. KOREA: K.D.C. Corporation, 723-8555/8236. THE NETHERLANDS: Ericsson Information
\v\lun\HV 03480-70911. NEWZEALAND: N()Ilhl()pln\lrllﬂl( nts and Systems, 501-801,501-219. NORWAY: Ericsson Information Systems A/S, 02-35 58 20. PORTU-

GAL: Regisconta Sarl, 1-56 00 91. SINGAPORE: Far East Office Eqpts Pte Ltd., 745 82 88. SPAIN: Facit, 91-457 1111. SWEDEN: Ericsson Information Systems Sverige
AB, 08-28 28 60. SWITZERLAND: Ericsson Information Systems AG, 01-39197 11. WEST GERMANY: Ericsson Information Systems GmbH, 0211-61090.
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Quadram Corp., Norcross, Ga., plans to bring out this year a portable
computer keyboard for less than $300 that plugs into both its Datavue portable
computer and the IBM Corp. PC. The keyboard, Keystyle 80, has a flip-up screen
and 3RK bytes of RAM. The user can work away from his desk and plug the
keyboard into his desktop computer when he gets back. Keystyle aims at the
word-processing-laptop market now dominated by the Model 100 and 200
computers from Tandy Corp.—James Donohue

Venturing into waters hitherto dominated by Japanese manufacturers, AT&T
Technology S8ystems, Berkeley Heights, N.J., is set to launch its first flat-panel
product: a 10-to-1-contrast-ratio, AC, plasma display. The 1Y%s-inch-thick unit
weighs only 1% pounds in its smallest, 192-by-3R0-pixel, version and provides a
3.19-by-56.31-inch, orange-on-black display area. The top-of-the-line, 400-by-640-
pixel display measures 9.6 by 13.6 inches overall. OEM versions of the under-
$600, plasma, panel display will come with a personal computer board contain-
ing a serial, CRT-type interface; CMOS drivers; power supply; timing and control
circuits; and a DC-to-DC converter. Look for production quantities in mid-year.—

Jesse Victor

Iris Graphics Inc.’s new Iris 2044 color ink-jet printer is capable of making
hard-copy prints up to 34 by 44 inches directly from electronic color prepress
systems or other computer-graphics systems, reports the Stoneham, Mass.,
company. A fully configured systems, including parallel interface capability,
optional Motorola Corp. MC68000-microprocessor-bagsed controller and soft-
ware, and optional B0M-byte rigid disk is priced at $125,000.—Lynn Haber

NOTES FROM OVERSEAS: Digital BEquipment Corp., Maynard, Mass., and COMAU of Italy, a
robotics and machine-tool subsidiary of Fiat SpA, have established a 50/50 joint
venture to exploit the worldwide market for computer integrated manufactur-
ing systems. Called SESAM, for Software E Sistemi per I'’Automazione Mini-
fatturiera, the new company will design and develop—but not build—CIM
systems, says a DEC spokesman in the UK. Key competition will no doubt come
from another large U.S. computer maker—IBM Corp., which recently invested
49 percent in Italian start-up SEIAF, which is also designing CIM systems.—

—Keith Jones

Leading French component manufacturer Thomson S8emiconducteur, Paris,
says it is seeking collaboration with other major European chip makers for
research into a microprocessor with a 64-bit word length. Thomson, currently
speaking with Siemens AG of Munich and N.V. Philips, Eindhoven, the Nether-
lands, about the new machine, adds that it will be a RISC—a reduced-instruction-
set computer.—Keith Jones

The Pentagon will embrace British research into the feasibility of optical
computing, following the accord signed last month between the American and
British governments endorsing British participation in the Strategic Defense
Initiative. A spokesman for Ferranti Plc., London, says research carried out by
its subsidiary, Ferranti Computer S8ystems Ltd. of Bracknell, England, will be
brought into SDI along with similar work being done at Heriot-Watt University,
Edinburgh.—Keith Jones
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MORE EXHIBITS. MORE
SESSIONS. MORE PRACTICAL
INFORMATION FOR ALL

APPLICATIONS.

COMPUTER
GRAPHICS ’86.

You'll discover new CAD/CAM/CAE to and related services companies in the
ideas...new business graphics and  from more than 200 of field—all ready to an-
techniques...and new visual communication. the most progressive swer questions, provide

demonstrations, and
introduce you to the
latest in results-
oriented applications.

products and services at The 300,000 square
Computer Graphics ‘86, foot exposition pre-
the world’s largest sents computer graphics
computer graphics con-  for micros, minis and
ference and exposition, mainframes...software
May 11-15, Anaheim. packages...peripherals,

You can begin with
the basics. Or build on N Il N N N N BN B B B B =

your alreaay substantial ACT NOW TO ASSURE YOUR
experience. CHOICE OF SESSIONS.

EVANS AND SUTHERLAND
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| want more Send coupon to:
information! National Computer Graphics
Rush registration materials on Association
the Computer Graphics ‘86 Department AH, Suite 200
. Conference and Exposition 2722 Merrilee Drive Attend Computer
g to: Fairfax, VA 22031 Graphics ‘86—and see
S ——— what the world of
More than 135 et o G it computer graphics is
technical and tutorial e coming to!
sessions provide inten- . = e =T e =
sive, up-to-the-minute L o % 2 Computer Graphics ‘86
information on every S May 11-15, 1986,
aspect of computer Gy, swate, Zp e Anaheim.

graphics from AEC and [ Il I - - - - - - - - Il You'll see it there.

Department AJ, Suite 200
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Product Features and Bkeneﬁts

As a Datapoint® ISO, you'll enjoy the benefits of ARC*®
(Attached Resource Computer), the world's most thor-
oughly proven local area network . . . the only net-
work capable of supporting these seven operating
systems:

P Datapoint LOS
p Datapoint RMS® (Resource Management System®)
» MS-DOS®

L TOS MULTIPLE OPERATING
» CP/M*® SYSTEMS ON THE NETWORK
» UNOS™ >
(a UNIX* look-alike) T o] - ——"-.
{,@ PC'DOSW 4 — | >

The ARC also fea-
tures the most
thoroughly inte-
grated office auto-
mation
applications
including:

p Word Processing
P Electronic Mail

p Calculator

B Telex Management
p Spreadsheets » Relational Database
p Calendar » Report Writer

The ARC is also supported with extensive communi-
cations software making it the most integrated net-
work available. And Datapoint makes application
development easy with advanced proprietary and in-
dustry standard programming languages.

The "D" logo, DATAPOINT, RMS, and ARC are trademarks of Datapoint Corporation
CP/M is a trademark of Digital Research, Inc. PC-C 1 trademark of IBM Corporation. MS is
Technologies, Inc. UNOS is a trademark of Charles River Data Systems. Unix is a trademark of AT&T

Datapoint’s
ISO Program

The Right Line
For The
Bottom Line.

Program Features and Benefits

Everybody wants features and benefits.

That's why everybody wants Datapoint.

As a Datapoint ISO, you'll enjoy the benefits of
working with the industry leader in network
technology and office automation. You'll benefit
from features like:

P The most aggressive discount schedule in the
industry

p Complete customer financing

P The best development systems discounts

» Comprehensive product documentation and
sales literature

P Field sales and systems support anywhere in
the country

P Excellent co-op advertising assistance program

P Direct sales force assistance

p Trade show support

P Education assistance

» Annual ISO Conference

P Phone-in order system

You and your customers will benefit from the

Datapoint products and their unique features, but

the real benefit of ourISO Programis our solid sup-

port and the impactit will make on your bottom line.

For more information on Datapoint's ISO Program,
call Guy Pearson at 800/824-7329.
(In Texas 512/699-7850)

DATAPOINT

The Right Line For The Bottom Line.

See Us at COMDEX in Booth #1792.

a trademark of Microsoft Corporation. CTOS is a trademark of Convergent
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The Only Show In The Far East

Exclusively For
The Computer Reseller Market

COMMPER 1N JAPAN

March 3-6,
1986

Tokyo, Japan

From Korea to the Malaysian Peninsula,
from Japan to China, millions of end-users
are looking for computer products to make
their businesses more productive. You can
take advantage of this new, profitable market
when you exhibit your products and ser-
vices at COMDEX in JAPAN.

You'll meet with thousands of Asian resell-
ers who have access to the millions of end-
users. And you'll be participating in a show
that broke attendance records for a premier
COMDEX show. COMDEX in JAPAN ‘86
will be even bigger and better. Our interna-
tional advertising and promotions program
will attract even more resellers who can de-
liver your products to their customers.

Call COMDEX in JAPAN Exhibit Sales today
at 617/449-6600, Ext. 4014 for complete
information and contracts.

N7 THE

PaN INTERFACE
GROUP, Inc.

World’s Leading Producer of Computer

and Communications

Contferences and Expositions

300 First Avenue, Needham, MA 02194
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The new Office Systems Printer from Newbury Data. NLQ, Draftand ltalic print styles.

Dual speed up to 200 cps.

i

9and 12 needle print heads.

'pasyJoye ul-di| D

Fully PC-compatible.

Bitimage graphics.
Ajiqixay 3depRy|

Low noise levels (55dBA).
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Newhury Data

A member of the DRI Group Newbury Data Recording L ead Office, Unit4, Hawthorne Road, Staines, Middlesex UK. Tel: ((
4 : i USA usetts Tel: 617 80 ITALY: Milan Tel: (039) 638811 FRANCE: Paris Tel: (3) 956 81 11
r i
Plugging the world into peripherals NETHERLANDS: Almere Tel: (03240) 14716 GERMANY: Munich Tel: (089) 539401
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A.Once you’re in the dark? B. During a total memory loss? C. After the smoke clears?

enis the right time

tobuya UPS?

Don’t wait for a power All-transistor technology, pioneered by GPS, means optimum
D' None of the above. outage to blackout your reliability, control and ease of operation. Our on-line models are
vital system data—or high frequency noise to scramble your noted for their unusually fast transient response and excellent effi-
memory—or high line voltage or a sudden spike to blow your ciency while standby units have set the industry standard with fast

fuses or melt your wires!

The time to buy an uninterruptible power supply is now,

before power problems cause inefficient,
even catastrophic damage to your
microprocessor-based installation. And
the high-quality source for UPSs is
General Power Systems, manufacturer of
the industry’s most complete line of
uninterruptible power supplies.

GPS has the exact UPS you need to
protect your data, your system and your
production. On- line units range from
500VA to 50KVA and standby models
from 100VA to 2KVA. Many features like
battery backup, usually sold as extras,
are standard on GPS models. Plus a wide
range of options allows you to specify a
virtually custom unit at an off-the-shelf
price. In addition, GPS will tailor designs for
OEM applications.

State-of-the-art operating characteristics of GPS
systems give you the most for your money.

2 millisecond transition time.

Equally important, UPSs from General Power Systems
are manufactured to unmatched quality standards. In fact,
all our UPSs for commercial users are designed, produced,
tested and inspected to the same stringent standards as
our parent company’s line of defense products.

Your intelligent system is only as reliable as the power
you put into it. Don’t wait for a catastrophe. This is the
time to call or write for full information.
General Power Systems, 1400 N. Baxter
St., Anaheim, CA 92806-1201, (714)
956-9321, (800)854-3469, in California
(800) 824-8912, TELEX 182283.

GENERAL
PUWER
SYSTEMS

A Division of ALS Corporation
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Xerox boosts reliability,
speed of color ink-jet printer

Mike Seither
Associate Western Editor

Since their introduction, ink-jet
printers have battled for credibility in
the marketplace. Critics have duly
noted problems of reliability and main-
tenance associated with the technolo-
gy. Not only can ink be messy to
install, but it can clog nozzles and
impair print quality.

Xerox Corp., mindful of these con-
cerns, has moved to resolve them with
its latest color ink-jet printer, the
Xerox 4020, priced under $1,500.
The machine is a refined version of the
Diablo C-150. (Xerox acquired Diablo
Systems Inc. several years ago, but the
Xerox name is only now beginning to
replace the Diablo label on printers.)

Designed by Xerox’s printing sys-
tems division in Fremont, Calif., and
manufactured by Sharp Electronics
Corp., Japan, the 4020 has double the
speed and resolution of the C-150.
Furthermore, Xerox has made consid-
erable changes in the way ink is loaded
and nozzles are cleaned, while at the
same time sticking with “‘drop-on-de-
mand” technology.

With drop-on-demand technology,
electric signals control the action of a
diaphragm, which pulls ink from a
reservoir, moves it into a chamber on
the printhead and sprays a precise
amount onto the paper. Like other
dot-matrix printing technologies, indi-
vidual characters or graphic symbols
are built by a series of dots. In the
Xerox 4020, the dots are squirts of ink.

Xerox product manager Jeft
Stenehjem claims the company has re-
formulated its inks, refined the nozzles
and perfected the capillary action in-
side the printhead. “This [the 4020]
represents the latest that technology
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can offer in terms of drop-on-de-
mand,” Stenehjem says. The result, he
adds, is a printer that Xerox hopes will
appeal to OEMs and system integra-
tors selling into the business and engi-
neering markets.

“The position we're taking is that
anyone interested in color for transpar-
encies or published reports wants qual-
ity,” says Stenehjem. “That’s the
whole color message—impressing the
viewer and communicating informa-
tion as effectively as possible.”

What’s the market like for ink-jet
printers? According to Datek Informa-
tion Services Inc., a Newtonville,
Mass., market-research concern, man-
ufacturers shipped about 250,000 ink-
jet printers in 1985. Of that total, 43

Xerox has posi-
tioned its 4020
ink-jet printer for
graphics appli-
cations in the
business and
engineering mar-
kets.

percent were color units. According to
Jonathan Dower, a Datek analyst, ink
jet lags behind a competing color tech-
nology—thermal transfer—in terms of
unit shipments. Last year, 350,000
thermal-transfer printers found their
way into the market, 77 percent with
color capability.

There are several product categories
besides thermal transfer against which
ink jet has to compete: dot matrix,
electrostatic and electrophotographic
printers, as well as pen plotters and
film recorders.

Taking off in 1986

Of all color products in those catego-
ries shipped in 1985, ink-jet printers
accounted for only 7.3 percent of the
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total, says Peter Testan of C.A. Pesko
Associates Inc., a Marshfield, Mass.,
consulting company. But, Testan says,
ink jet’s share of the color hard-copy
market will increase to 26.4 percent, or
727,000 units, by 1990.

“I believe 1986 will be the year ink
jet takes off,” declares Testan. “It’s
suffered in the marketplace because of
poor reliability, but at this point that
reputation is unfounded. Improve-
ments like [those that] Xerox have
made should improve overall reliabili-
ty.”

Another factor that will help the
credibility of ink jet is IBM Corp., says
Testan. The company has mounted a
strong advertising campaign for its
color Jetprinter, which Testan says “‘is
doing pretty well in the marketplace.”
Similar to the PJ1080A from Canon
U.S.A. Inc., Lake Success, N.Y., and
built for IBM by Canon, the Jetprinter
sells for about $750. Canon’s color
ink jet is priced at about $600.

Xerox's Stenehjem, however, does
not consider IBM and Canon competi-
tors. For one thing, those machines

operate at 20 characters per second
(cps) and have resolutions of 100 by 96
dots per inch (dpi) printing in black for
near-letter-quality text. Xerox claims
that the 4020 runs at 40 cps for NLQ
text and 80 cps in draft mode.

In addition to printing at a resolu-
tion of 120 by 120 dpi like the C-150,
the Xerox printer has an enhanced
operating mode of 240 by 120 dpi. It
accomplishes that by making a pass at
120 by 120 dpi, then stepping the
platten Y240 of an inch and repeating
the pattern on a second, slightly offset,
pass. That allows the 4020 to create
tighter, more filled-in characters or
denser graphics images than the C-150,
or the IBM and Canon machines, says
Stenehjem.

Automatic purging cleans nozzles

A major improvement on the Xerox
4020 is an automatic purge system to
clean the printhead’s 20 nozzles.
(There are four nozzles each for the
primary colors yellow, magenta and
cyan, and eight for black.) On the
C-150, purging was accomplished by

hand, using a syringe and hose to force
ink through the nozzles to unclog them
or remove bubbles caused by ‘‘air in-
gestion.” Should the 4020 become
clogged, users need only push a button
that activates a 4-minute purge cycle
that cleans each nozzle.

Another improvement is the addi-
tion of a removable cartridge for the
so-called maintenance fluid in which
the nozzles rest while the printer is not
in use. The fluid prevents the ink from
drying in the nozzles. In the C-150, the
fluid resided in an open reservoir. If
the printer had to be moved or
shipped, the fluid had to be emptied.
That required removing several parts
to get to the reservoir.

The upshot, according to Xerox, is
that the 4020 ink-jet printer is twice as
reliable as the C-150. Based on a 25
percent duty cycle (that is, it will be in
operation only one-quarter of the actu-
al work day), the 4020 has a mean time
between failures (MTBF) of 4,000
hours. That compares with an MTBF
of 2,000 hours for the C-150. The
company claims the mean time to re-

Put Intel and Motorola on GM’s MAP

Rick Dalrymple, Senior Editor

Declaring that making local area
network products may become a big-
ger business than building micro-
processors, Intel Corp., Santa Clara,
Calif., and Motorola Semiconductor
Products Inc., Phoenix, Ariz., have
demonstrated network interfaces for
the General Motors Corp. Manufac-
turing Automation Protocol (GM
MAP). The demonstrations signal the
entry of both vendors into the factory-
automation segment of the LAN mar-
ket, thus carrying the Multibus,
VMEbus battle into a new arena.

Intel and Motorola connected
board-level products to the 10M-bit-
per-second (bps) portion of the IEEE
802.4 broadband GM MAP demon-
stration network at Autofact, an auto-
mated manufacturing show in Detroit’s
Cobo Hall.

According to an industrial LAN
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market study published by Venture
Development Corp. (VDC), Natick,
Mass., combined shipments of MAP
broadband and MAP carrierband net-
works will reach $370 million in 1990.
The 10M-bps backbone portion of the
market is expected to account for 45.3
percent of the total spent on industrial
LANs in 1990. Although most of the
attention has been focused on the
broadband version of MAP, work on
the carrierband has been progressing
rapidly.

MAP carrierband networks are ex-
pected to be used as subnetworks by
users to integrate the collection of
computer-controlled devices that make
up a cell of factory automation. These
subnetworks will be linked through
gateways to a MAP broadband back-
bone network to achieve total plant
integration. Carrierband networks use
a SM-bps single-channel modem, rath-
er than the 10M-bps multichannel

modem used in the backbone network.

MAP-making hand-in-hand

Intel and Motorola executives have
separately expressed confidence in the
LAN market opportunity. Both ven-
dors expect that futuré revenues from
LAN products will exceed those de-
rived from microprocessors today.
Intel and Motorola join Concord Data
Systems Inc., Waltham, Mass., and
Industrial Networking Inc. (INI),
Santa Clara, Calif., as GM MAP-com-
patible networking suppliers.

While these four vendors will be
competing in the MAP marketplace in
1986, they are today more akin to
fellow explorers than to fierce compet-
itors. For example, the board-level
products shown at Autofact under the
Intel and Motorola brand names are
manufactured by INI, a joint venture
of the General Electric Co. and
Ungermann-Bass Inc., of Santa Clara.
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pair the 4020 is less than 30 minutes.
Xerox has also increased the amount
of ink the printer can hold and the
method by which it’s loaded. Prefilled
ink vials holding 7 cc of black ink and 5
cc each of yellow, magenta and cyan
have replaced smaller cartridges that
held half those volumes. The vials are
color-coded and keyed to prevent fill-
ing an ink well with the wrong color
ink. According to Xerox, one vial of
black ink will produce 250,000 charac-
ters, or about 200 pages of text.

Prints 4,000 color shades

The 4020 can combine the primary
colors to create three secondary col-
ors: red, green and violet. Xerox
claims those primary and secondary
colors combined can yield about 4,000
shades.

The printer will initially be available
with five fonts: 10-pitch gothic, 10-
pitch gothic italic, 12-pitch Roman,
12-pitch gothic and 17-pitch gothic.
Superscript, subscript, underlining and
a Centronics interface are standard.
An RS232 interface is optional.

(In Thousands)

Investment Portfolio

Twenty nozzles
in the Xerox
4020 ink-jet
printer deliver
black, yellow,

magenta and
cyan inks. When

combined, the
inks produce
seven colors in
approximately
4,000 shades.
This is an actual
sample of the
4020'’s output.

Product manager Stenehjem says
the more than 45 graphics software
packages written for the C-150 will
operate on the 4020 in the lower reso-
lution mode of 120 by 120 dpi. He adds
that the software manufacturers are
altering the programs to take advan-

tage of the 4020’s 240-by-120-dpi reso-
lution. Those enhanced programs are
expected to be ready sometime after
March. Graphic Software Systems
Inc., Wilsonville, Ore., is designing a
driver that will allow the 4020 to sup-
port the virtual device interface. [

INI develops and markets LANs and
communications products for industri-
al applications and, in addition to its
role as a network hardware supplier to
Intel and Motorola, the company sells
to large end users. INI was founded in
October 1984 with Ungermann-Bass
contributing 60 percent in the form of
technology and services while GE
provided $6 million in cash for a 40
percent share.

Both Intel and Motorola have signed
separate agreements with INI to joint-
ly develop hardware products that con-
form to GM’s MAP specifications.
Software products that implement the
Network to Application layers (three
to seven) of the specifications, howev-
er, have been developed separately by
each vendor. The specifications corre-
spond to the seven-layer open system
interconnection (OSI) model of the
International Standards Organization.

The hardware GM MAP network
interface products sold by INI, Intel
and Motorola include an intelligent
controller board and a modem board,
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plus resident software implementing
the Physical and Data Link layers (one
and two) of the OSI model and GM’s
MAP 2.1 specification. INI’'s MM-400
two-board set for Multibus I is the
Intel iSXM 554 MAP COMMengine,
and INI's MV-400 two-board set for
the VMEbus is Motorola’s
MVME370SET-1.

INI also offers MP-400 and the
MG-400. The MP-400 provides a MAP
interface for the IBM Corp. PC,
PC/XT and PC/AT. The product occu-
pies two card slots in the PC chassis.
The MG-400 provides a general-pur-
pose interface to the MAP network for
any host system over a high-speed
RS422 channel.

The INI agreement, according to
Leonard Magnuson, Intel’s OEM com-
munications operation marketing man-
ager, ‘‘is a typical case of minimizing
both the time to market and the devel-
opment risk, with an arrangement that
is a win-win situation for each part-
ner.” Magnuson points out that all
three vendors present different solu-

tions to their respective customers by
providing unique software and support
services. “It is simply three vendors
using the same basic hardware inter-
face modules providing different forms
of added value and competing in the
marketplace,” he says.

Kits produced in 1986

Both Intel and Motorola have an-
nounced that they will offer MAP de-
veloper kits in 1986. Motorola’s kit is
scheduled for delivery in the first quar-
ter and Intel’s in the second quarter.
These kits include cabling, head-end
remodulator and several MAP inter-
face board sets useful in prototyping a
network. Once again, the head-end
remodulator is manufactured by INI.
The INI MHR-40 Head-End Re-
modulator provides frequency transla-
tion between received and transmitted
signals. One head-end remodulator is
required for each IEEE 802.4 broad-
band channel group on the cable.

Also in the second quarter of 1986,
Intel and Motorola will offer software
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that implements all seven layers of the MAP 2.1 specification, supporting cy modem and a two-board, micro-

GM MAP 2.1 protocol. Software for
layer three and for layer four, the
Transport Layer, is currently available
from INI, Intel and Motorola.

Beginning in the second quarter of
1986, Motorola will offer its own GM
MAP-compatible VMEbus controller
board based on the MC68824 Token
Bus Controller and Motorola’s
MC68020 32-bit microprocessor. At
the moment it is unclear whether INI
will remain as Motorola’s MAP
modem supplier. INT’s current policy
does not allow the modem board to be
sold separately.

INT’s manufacturing LAN is called
MAP/One and, in addition to the in-
terface boards and head-end remodu-
lator mentioned above, includes oper-
ating software, the MAP/One
Network Management Console and
the MAP/One System Software Prod-
ucts.

Motorola’s Token Bus Controller

Motorola will be the second vendor
to deliver a MAP-compatible VLSI
product. INI was the first with a two-
chip VLSI set. Motorola’s MC68824
Token Bus Controller is the first single-
chip VLSI implementation of the
IEEE 802.4 Media Access Control
sublayer of the ISO/OSI data link
layer. The MC68824 conforms to GM’s
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both broadband and carrierband physi-
cal media.

Extending beyond basic IEEE 802.4
requirements, the 68824 implements
the real-time (PROWAY) extensions,
including four classes of message prior-
ity. Both 10-MHz and 12.5-MHz ver-
sions of the 68824 are offered in 84-pin
grid array packages. Motorola expects
sampling of the 68824 to begin this
month. Since INI does not offer its
two-chip set for sale, Motorola will be
the first vendor to offer other board-
level manufacturers a VLSI GM MAP-
compatible chip.

Concord Data already installed

Two IEEE 802.4 networks were
shown at the Autofact GM MAP dem-
onstration. Interface units on the
5M-bps IEEE 802.4 network were the
exclusive domain of Concord Data.
Before the September introduction of
INI’s GM MAP product line, Concord
Data was the only supplier delivering
GM MAP-compatible networking
products. Concord Data’s Token/Net
LAN, introduced in March 1983, was
the first LAN designed to meet the
IEEE 802.4 broadband token-bus
standard. Concord Data’s primary in-
terface unit, the Token Net Interface
Module (TIM), is a box that includes
three boards: a SM-bps radio-frequen-

processor-based controller. Each TIM
can accomodate from four to 12 RS232
or RS449 ports.

Concord Data’s Token/Net LAN is
currently installed in over 75 sites. The
most recent version of the GM-MAP
specification, version 2.1, specifies a
10M-bps transmission rate. And so,
Concord Data announced at Auto-
fact that it would be delivering a sec-
ond-generation 10M-bps modem in
mid 1986. The company is currently
developing a SM- to 10M-bps upgrade
board for all existing SM-bps TIMs.

Concord Data also announced a
5M-bps carrierband modem and its in-
tent to aggressively pursue the MAP
carrierband LAN market. So far, Con-
cord Data is the only vendor of GM
MAP products with announced plans
to offer both 10M-bps backbone and
SM-bps carrierband LANs. According
to Tony Friscia, Concord Data’s facto-
ry networks product manager, ‘“‘Be-
cause more devices will be connected
to the carrierband portions of a factory
network, we expect the carrierband
portion of the market, in dollars, to be
significantly higher than that fore-
casted by VDC.” Friscia expects that
between 10 and 20 devices will be
connected to each carrierband factory
cell which, in turn, is connected to the
factory backbone LAN. [l
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The graphic excellerator. Turbograph.~

Accelerated performance. Excellent graphics.

At an exceptionally low price. That's Turbograph—
the innovative line of high performance graphics
processors from AMF Logic Sciences.

Turbograph responds to the soaring demand for
improving and streamlining computer-generated
graphics in all sectors of the market. From IBM PCs
creating business graphics to VAX-type systems in
CAD/CAM environments.

Turbograph accelerates the time it normally
takes to process and convert graphics from vector
to raster form. It relieves the host computer from
the costly overhead of vector-to-raster conversion.
And by eliminating the VRC bottleneck, Turbograph
also unleashes the full graphics capabilities and
performance potential of today’s sophisticated
printers and plotters.

Available in a compact desktop unit or as a board
which fits inside the chassis of your plotter, printer,
or host computer, Turbograph processors are priced

as low as $1995~ \ /
Discover graphic “excelleration” with Turbograph. ANMF
Contact the company that has specialized in raster LOGIC SCIENCES, INC.
graphics since 1972—AMF Logic Sciences.
10808 Fallstone Road

*US. list price for one Turbograph 300, IBM PC version; OEM Houston, TX 77099

discounts available. 713/879-0536; telex 706691
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Teac makes them the hard way;

Teac’s reputation for building quality, reliable floppy disk drives is known
the world over. Our FD-55 series has become the industry standard of excellence.

Perhaps not so well known is our ability to build equally precise hard disk
memory systems. Take our half-height SD-510 and 520 series, for example. They
offer a dependable 10 and 20 megabytes of formatted storage with an average access
time of 85 milliseconds. Our sealed diecast aluminum chassis contains a special
built-in air filtration system to gently circulate cooling air for accurate tracking and
reliable read/write operation.

Hard disks don't come easy. Ours are backed by Teac’s more than thlrty yedrsy
of experience in building quality magnetic recording systems: =~ © * < " <

So,if youve been searching for the right e £ £
Winchester drive for your system, - A €N E™ED D E
take a hard look at Teac. :

Built To Fanatical Standards. TIEAC.

INSTRUMENTATION AND COMPUTER PRODUCTS DIVISION, 7733 TELEGRAPH ROAD, MONTEBELLO, CA 90640
*“East (617) 473-7311  South/Midwest (312) 3519124  Rocky Mountain (602) 242-4025 (303) 337-6329 (801) 5322111
Northwest (408) 7271427 Southern California (213) 726-0303 ©1985
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TOYOUR IBM SOFTWARE,
ITSJUST ANOTHER DAY
AT THE OFF

The Sharp PC-7000 makes
transporting your work easy. It
folds into a case small enough to fit

But don’t carry it just because it's
easy to carry.

Carry it for MS-DOS 2.11, and
built-in dual floppy disk drives that
provide the IBM® standard 360KB
format. The 320KB RAM is ample
memory for even large spread-
sheet or data-base applications.

Or carry it because it's easy to
use. In addition to a high-speed 16
bit microprocessor, the PC-7000
has an easy-to-read bit-mapped
screen with backlighting from an
innovative electro-luminescent
panel. And the keyboard is detach-
able, ergonomically designed for

The Sharp PC-7000.
under an airplane seat, takes up
less desk space than this maga-
zine (opened, of course) and comfortable use.

weighs less than 19 pounds. It only takes memory chips to

IBM is a registered trademark of International Business Machines Corporation. MS-DOS is a trademark of MicroSoft Corporation
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upgrade RAM, and a modem card
enables it to communicate with
other computers. And our Near-
Letter-Quality (32 x 48 dots) silent
transfer printer attaches directly to
the main unit.

But best of all, carry it because
it’ll sell. Fast.

To find out more, call
1-800-BE-SHARP.

Computers and Peripherals, Audro, A/V Equipment
Banking Systems, Broadcast Cameras, Calculators, Cash
Registers, Copiers, Electronic Components, Electronic
Typewriters, Facsimile, Medical Products, Microwave
Ovens, Televisions, Vacuum Cleaners, Video Recorders
© 1985 Sharp Electronics Corp. 10 Sharp Plaza, Paramus.
NJ 07652

SHARP
[P S

FROM SHARP MINDS
COME SHARP PRODUCTS



Charles River Data Systems’
UN/System V is the most potent two-
fisted combination of industry-standard
functionality and powerful extensions
in the UNIX ring today.

Industry-Standard UNIX

On the one hand, UN/System V

is derived from ATE T-licensed UNIX
System V. So it gives you all you expect
from the industry standard, including

a full set of UNIX development tools,
Bell license, Berkeley extensions, ac-
cess to UNIX applications, and support
for Fortran, RM/COBOL’, Pascal,
BASIC, and our own highly optimiz-
ing C compiler.

Plus Extensions

At the same time, UN/System V offers
a knockout bonus you can'’t get any-
where else: its UNOS kernel.

UNOS makes possible comprehen-
sive real-time extensions, ISO/OSI

CHARLES

One-Two Pu

MAP-TOP local area networking, and
unique distributed UNIX functions, in-
cluding remote file access with record
locking, remote execution, multi-system
pipes, and virtual terminal support.

Plus Heavyweight Hardware
UN/System V runs on the Universe
family of computers, the undisputed
supermicro price/performance
champions.

Universe systems offer 68020 per-
formance (2.5 to 3 MIPS), VME and
VERSAbus configurations, up to
64-plus concurrent users, and a suite
of languages and application tools
including high-performance spread
sheet, relational database, and an
office automation package with word
processor, list manager, and calendar.

RIVER DAIA

For more information, return coupon
to Charles River Data Systems,

983 Concord St., Framingham, MA
01701, or call (617) 626-1000, Telex
681-7373 CRDS UW.
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[J Send me technical information. M
[C] Have a sales representative call.

Name
Company.
Address
City
1 Telephone

:
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ate

!

|

=

SYSTEMS

*UNOS is a trademark of Charles River Data Systems. UNIX is a trademark of ATET Bell Laboratories. RM/COBOL is a trademark of Ryan McFarland.
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UNIX opens doors to IBM systems

Michael Tucker, Associate Editor

UNIX continues to open doors to
other operating systems—particularly
those of IBM Corp. machines. With a
little help from IBM archrival, AT&T
Information Systems, Summit, N.J.,
and a host of software innovators,
UNIX is exploiting links to Microsoft
Corp.’s MS-DOS and PC-DOS and
IBM'’s VM. This means MS-DOS users
can take advantage of UNIX’s particu-
lar strengths, such as multitasking and
superior memory management, and
UNIX vendors can tap IBM’s VM.

Because MS-/PC-DOS dominates
the single-user microcomputer world,
UNIX vendors have been working des-
perately to make DOS applications
available to their customers. Indeed,
an entire industry has sprung up in the
last year to link the two operating
systems. System integrators and soft-
ware value-added resellers are already
eagerly selling or reselling a host of

terminal emulators, file-transfer pro-
grams and communications products
whose aim essentially boils down to
letting the customer run Lotus Devel-
opment Corp. 1-2-3 under UNIX.
Such products include Tango, from
Computerized Office Services Inc.
(COSI), Ann Arbor, Mich., and The
Connector, from Uniform Software
Systems, Santa Monica, Calif.

Furthermore, some vendors are ac-
tually blending the two operating sys-
tems rather than just linking them. For
example, Unidos Systems Corp. of
Bridgewater, N.J., markets an AT&T-
licensed UNIX-variant known as
Unimix for the IBM PC/AT. Says Uni-
dos president Thomas Giacchi: “Es-
sentially, our operating system has the
ability to mount [non-UNIX] file sys-
tems in it. One of the file systems we’ll
be supporting is MS-DOS. This means
that you’ll be able to take data from
MS-DOS applications and transfer it to
UNIX.”

WHEN OPERATING SYSTEM WORLDS COLLIDE

COSI'S TANGO,
UNIFORM SOFTWARE'S
THE CONNECTOR

Blending UNIX with other operating systems has become an industry in
itself. Products like the Unimix operating system and the AT&T PC 6300
Plus computer provide UNIX with doorways to MS-DOS (left). Products

like AT&T System V-VM give UNIX a link to IBM's proprietary VM (right).
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In other words, MS-DOS applica-
tions could exploit the more powerful
UNIX environment. “Our goal is to
give UNIX the ability to run MS-DOS
applications, and to run them well,”
says Giacchi. “A user could, for in-
stance, run Lotus 1-2-3 with much larg-
er files than MS-DOS allows.” With-
out expansion boards, MS-DOS
restricts users to 128K bytes at a time.

Products like Unimix have fueled
speculation that MS-DOS and UNIX
eventually will merge. As a matter of
fact, Microsoft is in the enviable posi-
tion of marketing XENIX, the most
widely used microcomputer UNIX
variant around, along with its
own MS-DOS.

Nevertheless, Microsoft disputes the
idea that UNIX/XENIX and MS-DOS
will ever merge. “They address very
different markets,” says Jon Danskin,
XENIX product manager for Micro-
soft. “MS-DOS addresses the single-
user market, while XENIX is directed
toward the multiuser environment. At
this time, we don’t intend to merge
them.”

Microsoft does say that it is making
the two operating systems increasingly
communicative with one another. “We
have done some things to bring the two
operating systems closer together,” ad-
mits Danskin. “We've given XENIX
the ability to do file transfers to DOS,
for instance. We have also put together
an application-development package
where designers can actually write pro-
grams for a DOS environment, link
them up and turn them into executable
DOS files...all under XENIX, which is
a far more powerful development envi-
ronment than DOS could ever be.”

Not everyone is convinced that only
developers will benefit from a UNIX/
DOS mix. Says Unidos’ Giacchi, “1
think the two will blend. And we're
going to call the result ‘UNIX’ rather
than ‘MS-DOS’ because AT&T hap-
pens to be supporting UNIX.”

The imprimatur for such a perma-
nent MS-DOS/UNIX connection may
have recently come from—of all peo-
ple—ATTIS. In October 1985, the
company announced several new desk-
top machines based on the 16/32-bit
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Intel Corp. 80286 chip. Among these
was an upgrade of the company’s rival
to the IBM PC, the PC 6300, called the
PC 6300 Plus. The machine is chiefly
an MS-DOS box, but one that also
runs UNIX. In fact, when it’s running
under UNIX, DOS runs as a job under
UNIX.

Essentially, the PC 6300 Plus is run-
ning MS-DOS “‘on” a virtual machine.
This would be difficult, if not impossi-
ble, were it not for the sheer power of
32-bit chips—which have the room for
virtual machines. As such chips be-
come more common, they could make
it more likely that the two operating
systems will become housemates, rath-
er than incompatible operating sys-
tems.

ATTIS" determination to exploit

IBM’s installed base of hardware may
be best shown by a product the compa-
ny introduced last June: AT&T System
V-VM. This software allows UNIX to
run as a job under IBM’s proprietary
operating system VM on IBM and
IBM-compatible minicomputers and
mainframes. With it, developers that
want to produce UNIX-based prod-
ucts, or that want to make use of
UNIX'’s famed capacities for software
production, can reportedly do so with-
out having to sacrifice an existing in-
vestment in IBM hardware.
Moreover, an optional communica-
tions package, FDX, allows an IBM
machine running System V-VM to
communicate with other UNIX sys-
tems. In other words, a customer with
an installed base of IBM machines

running V-VM with FDX could net-
work them with UNIX machines.
System V-VM is targeted for ma-
chines larger than those usually ex-
ploited by system integrators, but it
could create new markets for them.
Extremely powerful operating sys-
tems, such as UNIX and VM, have
traditionally been beyond the reach of
even the most sophisticated users sim-
ply because of the size of the machine
necessary to hold them. The wide-
spread availablity of powerful but rela-
tively inexpensive 32-bit systems could
change all that. It may be that the next
window of opportunity for software
innovators may lie in creating VM/
UNIX links, just as the present one
now lies in MS-DOS/UNIX connec-
tions. B

IBM’s Token-Ring Network

signals start for LAN vendors

Lynn Haber, Associate Editor

Despite the sparseness of IBM
Corp.’s recently announced Token-
Ring Network, the computer industry
giant nevertheless gave local area net-
work users and manufacturers a clear
directive in unleashing its long-awaited
product.

“The mystique surrounding the To-
ken-Ring LAN is gone,” says Kim
Myhre, director of communications in-
dustry research at International Data
Corp., Framingham, Mass. “IBM fi-
nally played its hand and independent
manufacturers now know what IBM
can and can’t do.”

In accordance with the IEEE 802.5
networking standard, IBM employed a
star-wired ring topology with a token-
passing access method.

The initial implementation of IBM’s
4M-bit-per-second (bps) baseband To-
ken-Ring Network accommodates the
company’s PC personal computer, por-
table computer, PC/XT and PC/AT.
According to IBM, a 20-workstation
configuration would cost $816 per sta-
tion, excluding the PCs and cabling.
Products will be available in the first
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quarter of 1986.

Absent from the announcement
were details of how larger IBM com-
puters, such as the System/36 and Sys-
tem/38 minicomputers, as well as the
4300 and 308X mainframe series,
would attach to the Token-Ring. The
company declined to comment on a
timetable for future product availabili-
ty. IBM will, however, provide by the
second quarter of 1986 gateway prod-
ucts to the company’s Series 1 pro-
cessor and 370 mainframe computer.
While gateways enable host connectiv-
ity, their drawback for many users is
that they operate at a slower speed
than does the 4M-bps LAN.

Additional connectivity options in-
clude IBM Token-Ring Network/IBM
PC Network Interconnect software—
which links the two IBM LANs—and
the IBM Asynchronous Communica-
tions Server that allows a PC on either
LAN to act as a gateway to the public
network. A one-time license charge for
each of the programs is $495. They are
scheduled to be available in the second
quarter of 1986 and the first quarter of
1986, respectively. The Token-Ring
Network also interfaces with IBM’s

Network Basic Input/Output System
(NET BIOS). The program will be
available in the first quarter of 1986 for
$35.

A new application-program interface
called the Advanced Program-to-Pro-
gram Communications for PCs
(APPC/PC), based on IBM’s Systems
Network Architecture Logical Unit
(SNA LU 6.2) interface, provides
other PCs or hosts a direct interface to
the Token-Ring Network. Priced at
$150, the product will be available in
the second quarter of 1986.

IBM also announced the addition of
an unshielded, telephone, twisted-pair
wiring option, a less costly wiring
scheme than the originally offered
IBM Cabling System.

A lift-off for LANs

While most industry analysts ex-
pressed disappointment at the lack of
direct network connectivity, they over-
whelmingly agreed that IBM has given
a hearty lift to the business of selling
LAN:S.

“For independent manufacturers,
the important part of the IBM an-
nouncement is what wasn’t said,”” con-
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Precision Visuals’ PicSureT
The Software for Serious Technical Graphics

The Product

PicSure™ is a new conversational computer
graphics system for designing and producing
charts and graphs without having to learn a com-
puter language. To design a PicSure graphic the
user types a series of simple English commands.
PicSure turns these commands into the compu-
ter instructions for drawing images. PicSure
combines ease of use with high performance to
give your graphics the quality and precision your
data demands.

The User

PicSure’s command driven interface makes pro-
fessional quality graphics easy for any computer
user. From novice, to occasional user, to skilled
programmer. PicSure users include engineers,
scientists, project managers, researchers,
system integrators, and other professionals.
PicSure’s documentation, tutorials, and helpful
prompts enable the user to accomplish, in
minutes, what used to take hours.

The Environment

PicSure is machine- and device-independent, with
streamlined versions for IBM, and DEC minis and
mainframes. PicSure users can compose graphs
on a range of interactive terminals and engineer-
ing workstations. Get fast “snapshot” hardcopies
printed on laser, and ink jet printers as well as
pen plotters. Create high-quality images on film

recorders. PicSure supports graphics devices
from Tektronix, IBM, Hewlett-Packard, DEC,
CalComp, Matrix, Zeta and other vendors.
Prices vary according to machine types.
Prices start at $2,800 on workstations.

The Features

PicSure is a compact feature-rich program.

[J Dynamic input using a joydisk or graphics
tablet for interactive positioning. [J Output to
multiple graphics devices from within the pro-
gram. [] Read up to 10,000 data points from
binary, formatted, or tabular files. [J Shielding
and locator positioning easily places windows to
create charts within charts. [] Color table selec-
tion and typeset quality text. (] Curve fitting and
anchored regression lines for rapid data analysis
and professional appearance. [] Programmer
interface as a gateway to FORTRAN, enabling
the user to access custom subroutines, design
logos and icons or read/edit data from databases.

The Applications

Today PicSure is usgd by scientists, researchers
and engineers in fields ranging from biogenetic
research to aerospace engineering. Typical
uses include: [J Charting applications that
require regular updating, such as graphing test
instrument data, or plotting weekly or monthly
progress reports. [ Preparation of text charts
for presentations using either overhead trans-

parencies or 35 mm slides. [] Analysis, reduc-
tion, or review of scientific or engineering data.
[ Visual portrayal of trends, projections, and
relationships. (] Publication-quality illustrations
for technical publications or management reports.

The Offer

Creating technical graphics from your data is
serious business. Let us provide you with the
information you need to decide if PicSure is right
for your application. Just phone and we’ll send
you technical information on PicSure, a list

of supported systems, a user list and a color
mini-poster of the Halley’s Comet chart.

Call Jackson Letts at:

303/530-9000.

) PrecisionVisuals'

Precision Visuals, Inc.

6260 Lookout Road

Boulder, Colorado 80301 USA
303/530-9000

TELEX (RCA) 296428

PVI Precision Visuals International GmbH
Lyoner Stern, Hahnstrasse 70

D-6000 Frankfurt/Main 71

West Germany Telephone: 49-69/6666 597
Telex: 17-6997150 Teletex: 6997150

IBM, DEC, VAX, Tektronix, Hewlett-Packard, CalComp, Matrix, Zeta, and PicSure are trademarks of International Business Machines Corporation; Digital Equipment Corporation; Tektronix, Inc.; Hewlett-Packard Corporation; CalComp, A Sanders Company; Matrix

Instruments, Inc; Nicolet Zeta Corporation; and Precision Visuals, Inc., respectively.
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Cipher announces SCSI-compatible
l2-inch tape peripherals.

SCSI, known as the new standard interface
for small, low-end computer systems, is
also gaining ground in the high-performance
market. With the continuing delay in the
development of the Intelligent Peripherals
Interface (IPI) for disks, SCSI has found
its way into larger systems as well.

Cipher has taken the lead in bringing
a full line of easy-to-integrate tape drives to
this emerging marketplace. In addition to
the 540S Ya-inch streamer, three Y2-inch pro-
ducts, the Microstreamer,” Cachelape®
and GCR CachéTape; are also available in
SCSI-compatible versions.

SCSI enables integrators to use a single
hardware interface, regardless of which
drives are being used.

Cipher’s SCSI option is a full implemen-
tation of the interface specifications being
reviewed by ANSI. It offers all of the stan-
dard features found with most intelligent
interfaces, plus ANSI-supported bus arbitra-
tion, disconnect/reconnect and copy
command. Multiple initiator and multiple
target features to improve tape management
and backup efficiency are also included.

Cipher engineers can provide expertise
to help you integrate tape drives into
SCSI systems. For more information call
1-800-4-CIPHER, ext. 9.

Nixdorf cuts tape integration costs
with CacheTape.

When Nixdorf Computer AG needed
a new tape drive for their System 8850;" their
first choice was Cipher’s Microstreamer.

“It offered both streaming and 25 ips

For a copy of Cipher’s annual report, call 1-800-4-CIPHER, ext. 9.
CIRCLE NO. 89 ON INQUIRY CARD
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standard 25 ips drive we were using] said
Rainer Muhlenweg, director of OEM pro-
duct selection.

However, rather than spend time
changing software to integrate the Micro-
streamer, Nixdorf found that Cipher’s
CacheTape could be integrated immedi-
ately, without modification.

“The intelligent cache memory enabled
the drive’s performance to be matched
to that of the computer by managing the
differences internally” said Muhlenweg.
“‘And the additional cost of the cache mem-
ory was insignificant, compared to what
the integration costs would have been
without it”

As for the Microstreamer, Nixdorf will
be using it in three other systems whose soft-
ware already allows streaming.

Cipher introduces mainframe-to-PC
connection.

If you have an IBM PC} XT* or AT® you
can now access 9-track tape. Just insert
the tape into any Cipher Series 9000 Y2-inch
Tape Subsystem™ From there, you can
upload and download data directly with
your PC.

start-stop capability at a lower cost than the |

These subsystems act as low-cost, trans-
portable links to large computers and
tape libraries. They allow you to freely access
and manipulate data, without accessing
the mainframe.

Because they are tape devices, there are
no expensive data communication costs,
or the physical restrictions of micro-to-
mainframe networking.

If you'd like to access 9-track tape with
your PC, call 1-800-4-CIPHER, ext. 9.

CacheTape: The streamer for systems
that can’t stream.

Adding a streamer to systems that can't
stream leaves integrators with a difficult
choice. They can modify the software to
fit the streamer. Or they can keep the
software the same and sacrifice streaming
performance.

Cipher’s Cachelape® solves both prob-
lems. It gives you three to four times the
performance of traditional streamers,
and it works with existing start-stop software.
And it's only 40% of the price of traditional
start-stop drives.

To learn why Cach€Tape is the streamer
that makes sense in systems that can't
stream, call 1-800-4-CIPHER, ext. 9.

Microstreamer, Cachéelape and GCR CacheTape are registered trademarks of Cipher Data Products, Inc. The Series 9000 is a trademark of Cipher Data Products, Inc. System 8850 is a mark of Nixdorf

Computer AG. IBM PC, XT and AT are registered trademarks of IBM.
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How token-passing access works

The token is an access-granting message that circulates from
node to node. A sender on the network waits for a free token to pass
by on the ring (A).

The sender inserts data on the token, which then changes to a
“busy’ signal and continues around the ring until it reaches the
data’s destination. The receiving node copies the data and acknowl-

edges its receipt (B).

FREE
TOKEN

SENDER
(A)

GENERATES
FREE TOKEN

(€)

The token is then free to repeat the message-sending process (C).
Only one node can control the token at a time.

SENDER RECEIVER

RECEIVER

(B)

COPIES DATA
AND
ACKNOWLEDGES

SOURCE. IBM CORP

tends Myhre. “What’s to stop some-
one, other than IBM, from now
developing a System/36 connection,
for example?”’

Almost immediately following the
Token-Ring debut, a handful of net-
working companies announced inten-
tions to support the token-ring tech-
nology. Those vendors include four
California companies: Bridge Commu-
nications Inc. and 3Com Corp. of
Mountain View; Corvus Systems Inc.,
San Jose; and Nestar Systems Inc.,
Palo Alto.

Meanwhile, Texas Instruments Inc.,
Dallas, will market the TMS380 To-
ken-Ring LAN adapter chip set. TI
predicts that more than 25 companies
will announce over 100 token-ring
LAN products by the second quarter
of 1986.

Already one step ahead of the game,
Proteon Inc., Natick, Mass., an-
nounced its ProNet 4, an IBM-compat-
ible 4M-bps token-ring LAN, shortly
after the IBM product briefing. “We
were glad to see IBM announce their
product because it legitimized what
we’ve been doing since 1981, says
Charles Johnson, vice president of
marketing at Proteon. Other token-
ring LANs included in Proteon’s
ProNET product family are the
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ProNET-10 and the ProNET-80, a
10M-bps and an 80M-bps LAN, re-
spectively.

Proteon also announced a LAN
gateway that connects ProNET-4, or
any IEEE 802.5-compatible token-ring
network, to the company’s own token-
ring LANs, Ethernet networks and
public, wide-area networks.

And, utilizing the TI chipset,
Proteon will offer, at the end of the
first quarter of 1986, host interfaces to
Multibus, VMEbus and Digital Equip-
ment Corp.’s Unibus and Q-bus.

IBM has made available to indepen-
dent manufacturers the technical speci-
fications of the Token-Ring Network.
But this move, contend some industry

analysts, is in the nature of a double-
edged sword.

“For IBM, the strategic importance
of this product is to ultimately allow
them to penetrate the office at the
departmental level,” says Dixon Doll,
president of the DMW Group Inc., a
telecommunications consulting compa-
ny in Ann Arbor, Mich. “And, to
accomplish that goal, IBM is stealing a
page out of its own book by giving
independent manufacturers the go-
ahead to develop products that will
provide a complete LAN solution—
because the company simply recog-
nized that they couldn’t do it alone.”

IDC’s Myhre concurs that the To-
ken-Ring Network provides a good
vehicle for IBM to sell more hardware.
He also sees the LAN as providing a
standard communications base for
IBM’s  multiple operating systems,
which by their diversity pose a major
obstacle to any IBM attempt to pene-
trate the department, in the opinion of
many analysts.

“The LAN will help migrate the
variety of IBM’s computer operating
systems into a common operating sys-
tem and serve as a vehicle for porting
the operating systems across a network
—a capability that IBM currently
lacks,” contends Myhre. I see it as
part of IBM’s overall scheme to corral
the PC environment back into the larg-
er mainframe base.” At a time when
users are crying for solutions that will
allow their computer systems to com-
municate, IBM’s token-ring announc-
ement creates the impetus for gateway
products and “‘gives users a warm feel-
ing that their IBM investments are
protected,” says Mhyre. O

customer sites.

EQUATORIAL OFFERS EARTH-STATION TRIAL

Equatorial Communications Co., Mountain View, Calif., is offering a
free, 60-day trial of a micro-earth-station network in an effort to convince
hesitant customers that satellite communications is a reliable, cost-
effective way of distributing data. With Equatorial’s 24-inch-diameter
earth stations, users can transmit data at up to 1,200 bits per second (bps)
through Equatorial’s satellite transponders as part of its “Step Ahead”
program. Equatorial will provide, at no charge, all network-design and
installation assistance needed to place the earth stations at requested
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DOLLAR FRIENDLY.

Introducing the DEC™ compatible TVT 7220...and the very
compatible price that goes with it. Just $745.

The TVT 7220 is fully compatible functional capability, advanced video

with the DEC VT 220, 100, 131, and features, and extraordinary reliability..all
52 terminals. It offers 100% emulation of the features you need, and then some. And

all their functions, and has the full range it costs less. All it takes to get complete
of features you'd expect from terminals specifications is a call or a note...and now’s

costing a great deal more: industry the time to get those specifications.
standard interfaces, enhanced m In fact, why not call today?
{.\,
TATUNG

For complete information call (213) 979-7055.
TATUNG COMPANY OF AMERICA, INC. 2850 El Presidio Street, Long Beach, California 90810
In Northern California, call (408) 435-0140.
TATUNG SCIENCE & TECHNOLOGY, INC. 780 Charcot Ave., San Jose, California 95131.

Tatung Company of America, Inc. is a subsidiary of Tatung Company, Taipei, R.0.C.
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Infternational group prepares
worldwide CAD/CAM standard

Keith Jones, European Editor

System integrators on both sides of
the Atlantic are cooperating to achieve
a worldwide standard for the exhange
of data between the computer aided
design and computer aided manufac-
turing systems of different vendors.

A proposed universal standard
called STEP—Standard for the Ex-
change of Product data—is intended to
eventually replace standards that have
been separately defined in the United
States, France and West Germany. An
initial definition of the requirements of
STEP adherence has just been pub-
lished by a subcommittee of the Inter-
national Standards Organization,
which is currently preparing STEP.

Subcommittee chairman Bradford
Smith expects a working draft by the
end of 1986, believing that the stan-
dard should be sufficiently stable by
then for CAD/CAM system vendors to
begin implementing STEP software.
But he also acknowledges that wide
use of STEP is unlikely before the end
of the decade because of the ongoing
substantial use of files employing the
ANSI standard, Initial Graphics Ex-
change Specification (IGES), France’s
Standard d’Echange et de Transfert
(SET) and West Germany’s Verein
Deutscher Automobilbauer — Fli-
chen Schnittstelle (VDA-FS).

Smith explains that STEP will be
influenced by all these standards, but
will go much further. “Our goal is the
complete representation of any prod-
uct from an ashtray to an airplane as a
CAD/CAM database, in neutral for-
mat, for data exchange between differ-
ent CAD/CAM systems. A STEP file
should be able to tell a factory all the
information needed to build the proj-
cetsd

Smith, the head of the CAD/CAM
research group at the National Bureau
of Standards (NBS), Gaithersburg,
Md., explains that existing standards
are restricted to the definition of wire-
frame models. In contrast, STEP will
aim at defining constructive solid mod-
els by a combination of geometric
primitives like cylinders and cones and
also by boundary definition, wherein a
model is described by the boundaries
that enclose it.

Separate aspects of the STEP proj-
ect have been assigned to representa-
tive- groups to hasten the project’s
completion. A U.S. group is defining
the different types of data elements
that need to be transferred between
systems. A British group is looking at
the entities that will describe data ele-
ments, and French contributors are
working on the format of files that will
transfer data between systems. A
German group is working on the re-

standards are:

66301.

Standards threatened by STEP

Major data exchange standards may be superseded by STEP, the
Standard for the Exchange of Product data. Those major exchange

e IGES: Initial Graphics Exchange Specification. Emerged in 1979.
Version 1.0 is now ANSI standard Y14.26M. It was followed in 1982
by Version 2.0 and in 1985 by Version 3.0. Version 3.0 is scheduled
to become a new ANSI standard.

® VDA-FS: Verein Deutscher Automobilbauer—Flachen Schnittstel-
le (Association of German Automobile Builders—Surface Interface).
Adopted in 1984 and now a West German national standard, DIN

e SET: Standard d’Echange et de Transfert. Released in 1984,
SET is now a draft French national standard, Z68300.

quired documentation.

Dr. Richard Schuster, manager of
CAD/CAM systems at the car manu-
facturer BMW AG, Munich, acknowl-
edges that STEP will differ radically
from the German VDA-FS standard.
He notes that VDA-FS is used primari-
ly to represent the sculptured surfaces
in car design. “"STEP will be a new
approach.” he says, “with new entiti-
ties, structures and formats.” He adds
that the graphical kernel system, the
West German-originated interface be-
tween graphics systems, now an ISO
standard, only defines the lowest levels
of graphical data and cannot describe
complete objects. It is, therefore, not
an alternative to IGES, VDA-FS, SET
or the proposed STEP.

Schuster also represents within the
ISO STEP working group the West
German national standards body.
DIN, based in Berlin.

Howard Mason, who represents the
British Standards Institution of Lon-
don within the STEP working group,
believes an international standard like
STEP is essential and that the existing
standards will migrate toward STEP.

But Guy Stil, of the French national
standards body Association Francaise
de Normalization, Paris, is somewhat
skeptical about STEP’s acceptability
by the European aircraft industry. He
points to the growing use of SET in
pan-European aircraft development
projects. “There will be thousands of
drawings in SET format by the time
STEP is ready,” Stil cautions. It will
be a big problem translating them.”

However, Philip Diacono, manager
of the systems technology center of
Intergraph Ltd., Newbury, England,
believes that his company and other
CAD/CAM system vendors will be
obliged to support STEP, if the user
community demands it, in the same
way they support existing standards.

Klaus Behrendt, manager of appli-
cation product marketing at Comput-
ervision GmbH, Munich, concludes,
“STEP could kill everything else.”[]
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At $409, the TeleVideo
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TeleVideo 905.It'll change the .
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THE GREATEST ADVANCE
IN COMPANY NETWORKING
SINCE THE WATER COOLER.




It's Intel’'s OpenNET™
product family The open
networking hardware and
software system that allows

people using different com-

puters in the factory; office
and lab to interoperate.
Meaning, any user can nOw
access any file anywhere

in the network—whether
it's on iRMX} MS-DOS* or
XENIX*—as easily as if that

file resided right there in their
own desktop computer.

So by using his PC, the pres-
ident of a company can get
real time data out of his factory
control manager’s iRMX sys-
tem real fast. And just as easily;
pull a file from the lab where
they use multi-user systems.

In effect, OpenNET lets
iRMX, XENIX and MS-DOS
speak a common language.
Which opens up a better line
of communication across
the entire network.

But better communication
is only good for business if
it’s based on standards
that will preserve

IRMX]|

PC

PC

your customers investment
no matter what happens
down the line.That's why
OpenNETwas designed to
meet standards set by ISO,
IEEE and IBM.

For instance, based on the
ISO 7 layer model, OpenNET
offers the most complete
product solution at every level
of integration. Layers one
and two are supported by
Intel’s IEEE 802.3 Ethernet
board; three and four by our
iNA 960 Transport Software
(ISO 8073); and layers five, six
and seven are covered by
XENIX, iRMX, and Microsoft
networking software, whose
software protocols were
developed by Microsoft, IBM
and Intel.

Of course, you have the
option of going with our fully
integrated 286/310 super-
micro system or configuring
your own system to meet

your own special needs.

With support like this,
OpenNET provides a long
term promise of compati-
bility, which translates into
a long term promise of com-
petitiveness.

Even as standards and
technology grow and change,
your customers’ systems can,
t00. Because OpenNET is
modular, it will support
emerging standards like MAP.
At every level with both hard-
ware and software products.

But to get you going today;
we've packaged an OpenNET

Express starter kit. It
has everything

918

Xenix

Xenix|

you need for rc
a complete Ethernet-
based OpenNET solution: a
286/310 with all the network-
ing software,a LAN PC board,
installation, and four days
of training.

Ifyou think you're ready
to get everyone on the same
line, but you'd like a little
more information, call us at
(800) 538-1876. Or ifyou're
more than ready to get going,
order our OpenNET Express
starter kit from your local
distributor or Intel sales office
at a special introductory price.

Then say goodbye to an era.
Because after OpenNET, the
only reason people will have
to go to the water cooler is
because they're thirsty.

intal

*MS-DOS and XENIX are trademarks of Microsoft Corporation. © 1985 Intel Corporation
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When it comes to

VAX 8600 memory,

EMC doesn’t gla
hard to get.

N ot

-
':mm\mm!wnmm

RO
&7

To order your 8600 off-line switch, so you can
memory o for a free take advantage of the 8600's
two-week evaluation, board isolation capabilities.
call 1-800-222-EMC2. And, of course, all our

boards are 100% compatible
with the VAX 8600, including
all diagnostic routines.

Your investment in EMC
memory is always protected,
too. Because whenever you up-
grade to higher capacity boards,
we'll give you generous trade-up
credits on your old boards.

In fact, considering how much
more EMC memory gives you, it's
amazing how much less it costs
to get it. A full 40% less than
comparable memory from DEC””

So what are you waiting for?
Call today, 1-800-222-EMC2 (in
MA, call 617—655-660(3. And tell
us how much VAX 8600 memory

ou want. Or have us send you a

ee two-week evaluation board
without obligation.

Either way, we won't play hard
to get.

EMC Corporation, 12 Mercer
Road, Natick, MA 01760.

DEC and VAX are registered trademarks of Digital
Equipment Corporation.

We didn't get to be the world's
largest independent supplier of
add-in memory for VAX systems by |
keeping our customers waiting.

And we're the only manufacturer
to deliver 8600-compatible memory.

So if you need more capacity for
your VAX 8600—and you need it
now—give us a call.

Or if you'd rather take a trial run
first, we'll be happy to rush you an
evaluation boarg to use for up to
two weeks—free of charge.

Our unconditional warranty
runs for as long as you run your
VAX system.

EMC is the only manufacturer to offer
you an unconditional lifetime warranty
on all its memory boards.

There are no monthly maintenance
charges, either. Never. .

If you even suspect a problem, just call our
toll-{ree hotline and we’ll send you a replace-
ment board within 24 hours. We won't even
wait till we get your old board. )

EMC’s memory is designed using proprietary _
ECL Programmable Array Logic (PAL) dgvices for » 2 No one is more committed
greater reliability. It comes with a built-in on-line/ E MC to memory.

CIRCLE NO. 32 ON INQUIRY CARD

50 MINI-MICRO SYSTEMS/January 1986



V

CAL MA

-

[l
INTEGRA

SOFTWARE MAKER CREATES

MANUALS IN-HOUSE

MC68010 microprocessor-based electronic publishing system
cuts time and cost of producing technical documentation

George D. Potter, Interleaf Inc.

Until 1984, Marcam Data Systems Corp., a
4-year-old Needham, Mass., software company,
used an external typesetter to create, lay out and
draw the artwork for its software manuals.
Marcam, which offers enhancements of IBM
Corp.’s manufacturing accounting and produc-
tion information-control system (MAPICS),
prints an operators’ manual and a programmers’
logic manual for each of seven enhancement
programs. What’s more, the company produces
a separate version of MAPICS’ seven programs
for each system the software runs on—IBM’s
System/34, /36 and /38 minicomputers.

In addition, the company’s software engineers
were responsible not only for product develop-
ment but also for writing the documentation for
those products—all under tight deadlines. As a
result, manuals were too expensive to produce
and took too long to reach customers.

In August 1984, Marcam began looking for a
more efficient document-production method. At
the same time, the company hired Joan Smith as
a full-time technical documentation manager.
Smith, along with the marketing communica-
tions manager and the vice president of develop-
ment, evaluated several offerings before choos-
ing an electronic publishing system from
Interleaf Inc., Cambridge, Mass.

Marcam chose the Interleaf system for several
reasons. For one thing, says Smith, the other
systems Marcam evaluated were glorified cut-
and-paste word-processing systems. “The other
companies said, ‘If you take our system and add
this printer and that peripheral, we can sort of do
it,”” Smith says. “But Interleaf already had a
solution specifically tailored to our needs—tech-
nical documentation.”

The electronic publishing system allows

MINI-MICRO SYSTEMS/January 1986

A technical writer at Marcam views, edits
and illustrates documentation on the screen
of Interleaf’s electronic publishing system.

Marcam to produce typeset-quality, illustrated
documents less expensively and faster than could
an external typesetter (see Table). In addition,
the company can create documents at a single
workstation, with one writer having full control
over book design and quality. ““It’s not quite the
same as phototypesetting,”” says Smith, ‘“but
when we sent the books out for production,
there was no way to control the overall quality.
Now that we're publishing them ourselves, the
quality has greatly improved.”

The company was looking for a system that
would eliminate the costly and time-consuming

Applying integrated systems
in industry, engineering and commerce

51
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Figure 3-2. Widget Assembly

The Interleaf electronic publishing system allows users to create business charts (left) and free-form
drawings (right) and insert them just as they will appear in the printed document.
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back-and-forth process of using external graph-
ics artists and typesetters. And, as a relatively
new company with a limited budget, Marcam
wanted a system that would cost around $50,000.
What’s more, the Interleaf system could be
networked with the technical writing depart-
ment’s already-installed IBM PC. The technical
writing department now has three writers who
use three System/38s and share the PC, the
electronic publishing system and a laser printer.
A local area network connects the various com-
ponents. The Interleaf system and the printer
are located in an office across the hall from the
IBM PC. The System/38s are approximately 40
feet down the hall.

Despite the installation of the Interleaf sys-
tem, the department still uses System/38s for
initial documentation input. The technical writ-
ers then download the documentation to the PC
and then from the PC to the Interleaf system.
They could input text directly on the Interleaf
system if they so desired, but they use the
System/38 because it is the same type of system
that the Marcam programmers use to write soft-
ware. As a result, the technical writers can easily
refer to the programs they are documenting,
using the  System/38’s  text-management
software.

Marcam could not afford to buy three Inter-
leaf workstations—one for each technical writer.
However, at $37,500, plus $14,500 for a laser
printer, a single system fell within Marcam’s
price range.

The Interleaf system integrates advanced mul-

tiple-font word processing, business graphics,
diagraming, laser printing and, in high-end con-
figurations, a tabletop scanner. The scanner and
its associated memory jacks up the system’s total
price to around $120,000. However, Marcam
cannot justify the cost of a scanner, so the
writers “draw’’ the artwork using the graphics
tools that come with the Interleaf system.

Marcam outputs the drawings to an Interleaf
laser printer with a controller from Imagen Corp.
The printer provides multiple-font text and
graphics and print speeds as high as 8 pages per
minute (ppm) vs. a daisywheel’s 1 ppm. Laser
printers have another advantage over daisy-
wheels, especially in publishing applications: Be-
cause they do not use printheads, lasers are not
limited to a single typeface or point size.

The Interleaf system runs under the UNIX
operating system on 32-bit Motorola Inc.
MC68010 microprocessor-based workstations
from Apollo Computer Inc. or Sun Microsys-
tems Inc. or on the Digital Equipment Corp.
VA Xstation II. It also offers an icon-based user
interface, a mouse and a “what-you-see-is-what-
you-get” display on a high-resolution bit-
mapped screen. These features virtually elimi-
nate the use of keyboard commands and make it
easier for inexperienced users to learn the sys-
tem. Smith, a computer novice when the system
was installed, says, ““After a day and a half, I felt
completely comfortable working with the ma-
chine.” Smith claims there were no problems
with the installation, training and support for the
system, which Interleaf provided, and that re-
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Introducing

NEW 4GL/DATABASE TECHNOLOGY FOR THE VAX:

@FOCUS

d080 vax wzss

Now there’s a truly integrated solution to your
data processing problems. A solution that com-
bines the benefits of a non-procedural, fourth
generation language (4GL), and advanced
database technology with the VAX’s superior
capabilities in end user computing.

FOCUS by Information Builders, Inc., the
best-selling 4GL/DBMS in the IBM world, is now
available under VMS for the DEC/VAX®!

Proven successful with over 200,000 users,
FOCUS allows you to access, combine and manip-
ulate your data...CADI/ICAM information, engi-
neering statistics, sales records, customer lists, etc.

Using simple English statements, anyone, even
non-technical end users, can easily specify error-
free queries, reports, graphics, spreadsheets,
statistical analyses and financial models.

For DP professionals, FOCUS provides proven,
10:1 productivity gains over COBOL or other
traditional languages in developing complete,
menu-driven database applications.

Information Builders has a ten-year record of
continuous advancement in software technology.
Our extensive field organization offers full service
nationwide, including education, consulting and
technical support. Ask your colleagues working in
IBM environments about us!

FOCUS FOR THE VAX FACILITIES:
® Report * FIDEL * Statistical
Writer Screen Analysis
Manager : :
® Database * Financial
Management e Integrated Reporting
W e Editor & Language
Screen Painter
Transaction i e FOCCALC
Processing e Graphics Spreadsheet

details,

For a free

complete
technical

write to

Donald Wszolek, Dept. V 5,
~Information Builders, Inc.,

1250 Broadway, .

New York, NY 10001

INFORMATION
BUILDERS, INC.

New York: (212) 736-4433 * Washington D.C.: (703) 276-9006 ¢ St. Louis: (314) 434-7500  Chicago: (312) 789-0515 ¢ Boston (617) 272-8600
e Dallas: [214) 659-9890 ¢ San Jose: (408) 293-6600 © Los Angeles: (213) 615-0735 ¢ Houston: (713) 952-0260 ¢ Atlanta: (404) 980-0874
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sponse times for the few times the system has
broken down have been within a day.

Writers control design, quality

Before Marcam installed the system, a soft-
ware engineer would input the manuals on a
System/38 and back them up on flexible disks on
an IBM PC. The company then delivered these
disks to a printer for typesetting and production.
At the same time, Marcam sent thé printing
company screens and reports to be photo-
graphed and placed in the software manuals.
The next six to eight weeks were spent in a long,
expensive and inefficient process.

First, the printing company’s art department
created the artwork and did the manual typeset-
ting. To produce art, the department would

photograph screens and reports and drop in gray
screens shaped like computer screens (indicating
screens) or like computer paper (indicating re-
ports). For logic manuals, the artwork included
several flowcharts rather than screens or reports.

The printer then delivered the completed art-
work to Marcam in galley form. Marcam em-
ployees proofread the galleys and made a
dummy of the manual from them. From these
dummies, Marcam produced mechanical layouts
of the pages, which Marcam employees would
again proofread. Marcam then incorporated any
corrections of the mechanicals onto a “‘salt,” or
preprint, of the manual. After Marcam proof-
read this salt print, the printer produced the
manual. However, extensive corrections would
require the printer to produce another salt,

How an electronic publishing system reduces costs

Most manuals that Marcam Data Systems Corp. has
created on the Interleaf Inc. electronic publishing sys-
tem are larger than those the company created be-
fore installing the Interleaf system. As a result, it is not
possible to compare costs precisely. Nevertheless, as
the table illustrates, significant cost savings have re-
sulted from using the system.

The cost estimates shown assume that the “old”
printing process, after the writing was completed, re-
quired two weeks of a writer's time for proofreading.
Marcam estimates that using the Interleaf system re-
quires five weeks of the writer's time—from start to

Old Method - Reference manual A, 300 pages, 200 copies

1. Art and Type $11,043.00———> bulk of cost

2. Printing of 200 Copies 4,180.00 typesetting
and art

3. Total cost $15,223.00

4. Cost per copy 76.11

New Method - Reference manual B, 500 pages, 1,000 copies

1. Art and Type $ 2,400.00 (3 weeks)
2. Printing of 1,000 copies 5,540.00

3. Total cost $ 7,940.00

4. Cost per copy 7.94

New Method - Reference manual C, 1,000 pages, 200 copies

1. Art and Type $ 4,800.00

2. Printing of 200 copies 8,984.00

3. Total cost $13,784.00

4. Cost per copy 68.92

finish—for a typical manual. This extra time is in-
cluded in the “new method” estimates for reference
manuals by allocating the writer's time at $20 per
hour, 40 hours per week to the “art and type”
category.

For each manual, the actual Interleaf time used is
specified, minus the two weeks for proofreading used
in the old method. For example, reference manual C
is long and required eight weeks of Interleaf time.
Subtracting the two weeks that would have been used
by the old method anyway, manual C would have
required six extra weeks of the writer's attention.

New Method - Reference manual D, 425 pages, 200 copies

1. Art and Type $ 2,400.00 (3 weeks)
2. Printing of 200 copies 3,435.00

3. Total cost $ 5,835.00

4. Cost per copy 29.18

Old Method - Logic manual A, 300 pages, 200 copies

1. Art and Type $13,250.00

2. Printing of 200 copies 4,180.00

3. Total cost $17,430.00

4. Cost per copy 87.15

New Method — Logic manual B, 260 pages, 200 copies

1. Art and Type $ 0.00 (0 weeks)
2. Printing of 200 copies 2,148.00

3. Total cost 2,148.00

4. Cost per copy 10.47
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which would again be proofread before the
manual finally could be printed.

. Revisions during this process—the back-and-
forth with outside typesetters, proofing and cor-
recting galleys, cutting and pasting the artwork
into the dummies—cost Marcam $100 to $800
per manual, depending on the number of
changes required. Flowcharts were more compli-
cated and hence more expensive and time-con-
suming to produce than were screens and re-
ports. It typically took the printing company’s
art department five weeks to prepare the flow-
charts for one logic manual. In contrast, a similar
number of flowcharts for a comparable manual
takes four days on the Interleaf machine.

System reduces lead time

The Interleaf machine reduced Marcam’s six-
to eight-week typesetting process to four or five
weeks. Before installing the Interleaf system,
each of Marcam’s manuals was a one-person
project, and that is still the case. However, the
system saves time by reducing the lead time for
each manual rather than by reducing the number
of people involved. Smith emphasizes that the
company now meets its deadlines. Using the
system, she adds, has resulted in significant cost
savings. For example, the company has reduced
the per-copy cost of 200 300-page manuals by as
much as $70—a $14,000 savings.

To produce a manual on the system, a techni-
cal writer first inputs the text and inserts codes
indicating paragraphs, headings and other units
of text. This process usually takes about a day.

The writer next downloads the manual from
the System/38 to the IBM PC, which also pro-
vides a flexible disk backup. The PC in turn
downloads the information to the Interleaf ma-
chine. A program on the Interleaf system con-
verts the ASCII text from the System/38 into
documents. The converted documents include
pre-defined components that the writer indi-
cated earlier by inserting codes. For example, if
a paragraph is preceded by the code “;id;” and
followed by “;ql;,”” the program places the text
enclosed in those codes into an “‘indent’” compo-
nent with specially defined attributes. Such attri-
butes might indicate that the left margin should
measure 3.05 inches; the right margin, 0.20
inches. If the writer does not wish to insert
codes, formatting can be done on the screen
after the document has been transferred.

The next step, in which the writer creates
drawings for the manuals, typically takes two to
three weeks. The writer prints a copy of the
screens and reports to be used in the document
and manually draws them on the screen using
Interleaf’s diagraming tools. To create a dia-
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Spec summary

® Model: Electronic publishing system

® Manufacturer: Interleaf Inc., 10 Canal Park, Cambridge, Mass.
02141

® Operating system: UNIX

® Software: TPS technical publishing software

o Workstations: Apollo Computer Inc.'s Domain, Digital Equip-
ment Corp.’s VAXstation Il, Sun Microsystems Inc.'s SunStation

® Microprocessor: 32-bit Motorola Inc. MC68010 (Apollo, Sun),
MicroVAX (DEC)

® Peripherals supported: Imagen Corp.'s and Dataproducts
Corp.'s laser printers, ImagiTex Corp.'s optical scanners

gram, a writer selects a series of graphics compo-
nents, such as lines and circles, from a menu and
positions them on the screen. The writer can
electronically manipulate, size and position the
graphics in the document.

Marcam’s writers have found drawing dia-
grams on the screen to be tedious, but drawing
them is less expensive than photographing them
with a scanner. The scanner takes an electronic
“picture” of anything—a drawing or a photo-
graph, for example—as large as 8'2 by 11 inches
and converts that picture into binary digits that
the computer can store on disk, manipulate on
the screen and send to the laser printer. The
scanner also allows sizing, rotation and distor-
tion of the scanned photos.

Next, the writer spends approximately two
weeks inserting the screens and reports into the
appropriate places in the manual, editing and
going over the text to make sure the manual
looks right. The document is then printed.

Because the writer sees the finished manual
before it gets printed, the writers can correct
inconsistencies and errors before the manuals
are printed, resulting in high-quality manuals.[]

George D. Potter is vice president of marketing
at Interleaf Inc., Cambridge, Mass. Previously,
Potter was district sales manager for Wang
Laboratories Inc. and manager for publishing
systems at Atex, a division of Eastman Kodak
Co. He has also held positions in marketing and
sales at IBM Corp. Potter has a master's degree
in business administration from the University of
Pennsylvania's Wharton School in Philadelphia.
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people have forgotten about MICOM
data concentrators than any other

brand. We wouldn’t have it any other

y. Because the reasons why our
customers find our Micro800 family so
easy to forget are the same reasons that
make these products so easy to buy.

Reason 1: Instant Installation. Our data
concentrators don’t get in the way of
progress; they get results. Fast. With
features that adapt so easily to your
communications needs that installation
is a simple (and quickly forgotten) do-
it-yourself project.

Reason 2: Predictable Performance. If
you like surprises you won'’t like our
data concentrators. They have none
to offer. Instead, they simply do
what they’re supposed to do. So
it’s no wonder you can easily

I them and forget them. m:ﬂ'e o

oM

Reason 3: Remarkable Reliability.
Built like a brick data concentrator
means built to last...and last, and
last. You can install any Micro800
product and forget about it for the next
45,000 hours of continuous operation,

THE NUMBERS CHANGE,
BUT NOT THE MESSAGE

We launched our first data concen-
trator with the message, “Concentrate,
it's cheaper!” Now, 125,000 shipments
later, we offer the industry’s most
extensive family of data concentrators
dedicated to the same fundamental
objective: helping micro and mini-
computer users communicate more. ..
for less. To find out how we can help
you, write to: MICOM Systems, Inc.,
4100 Los Angeles Avenue, Simi Valley,
CA 93062, or call 1-800 MICOM U.S.
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TO JAPANESE,
THE PRODUCT IS
EVERYTHING.

When our American
product managers told us you
wanted faster drives, our Japanese
design engineers improved access
times on our 5Y%" drives from
30ms to 25ms. And 20ms to 18ms
on our 8" drives, making them the
fastest in the industry.

And when you asked for
higher capacities, we responded with
a 50% improvement by making our
drives work with RLL-controllers.
Which, because of our conservative
design approach, we were able
to accomplish without making any
changes to the drive. At no extra
cost to you.

We were able to react
so easily to market demand
because Toshiba America Disk
Products Division is a living example
of the benefits of international
cooperation.

Without the design and
manufacturing expertise of the
Japanese side of our company,
we couldn't build such exceptionally
high quality and capability into our
product line.

And without the intimate
knowledge of the needs of the
American market contributed by
our American side, our Japanese
factories wouldn't know what
features to build into the products.

At Toshiba, no drive gets
built for the American market unless
it's been approved by our American
product managers. With a Product
Requirement Statement that
they've signed.

TOSHIBA AMERICA, INC.



TO AMERICANS,
THE MARKET IS
EVERYTHING.

Because we're in touch
with the latest market trends,
we're in tune with your changing
requirements and need for industry
compatibility.

So we make it easy for you
to integrate our drives with your

E};i'[teeT Jzzgetter performance. Ata CAD/ CAM / CAE
SYSTEMS

It's a conservative
approach to a market that in the
past has been anything but. It means
that although we're not always the
first with the latest, when we
do release a product you can count
on it being totally reliable and
reasonably priced.

That's not to say we've
stinted on R&D. In fact, we spend
more on R&D than some of our
smaller competitors realize in
total revenues.

Our R&D is focused on
fielding a broad product line. From
floppy to Winchester to optical.
Guided by input from our American
product people. And because we
have a broad line, we can serve all
your storage needs. So you can take
higher quantity discounts than if you
went to several different suppliers.

For complete information
on our line of high-performance,
high-capacity 5%" and 8" drives, call
408-727-3939 (Telex: 510-100-9764).
Or write 3910 Freedom Circle,

Suite 103, Santa Clara, CA 95054.

Toshiba America Disk
Products Division. Where Japanese
know-how is combined with
inscrutable American wisdom.

JAPANESE QUALITY.
AMERICAN SUPPORT.

DISK PRODUCTS DIVISION
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“Want More From Your Computer?
UNIX* Gives You Options”

Networking...Multi-User. .. Multi-Func-
tional...Multi-Tasking... Versatility. ..
High Resolution Graphics...Software
Portability...Integrated Office Automa-
tion Software...Distributed Process-
ing...Expandability.

These are just some of the highlights
of UNIX that will be a part of
UniForum 1986, February 4-7,
Anaheim Convention Center. For a
complete, hands-on UNIX experience
you can take home and use,
UniForum will feature:

M Over 200 major vendors exhibiting
their newest UNIX-based hardware,
software, systems, services and
peripherals.

M FREE UNIX Introductory Work-
shops. These sessions provide
valuable information on the basics
of UNIX...its potential...and how
it can expand and improve your
computer system.

*UNIX is a trademark of AT&T Bell Laboratories

Sponsored by

Jusygroup

The International Network of UNIX Users

B A complete tutorial and conference
program. Multiple sessions target the
connectivity of UNIX; hardware and
software technology for office sys-
tems and workstations; the interface
between man and machine, machine
and machine, and much more.

Call us NOW...for your FREE
Show-Only Badge...and complete
registration information on the
dynamic conference/tutorial program.

Whether you are brand new to
UNIX, or a seasoned professional,
UniForum 1986 is THE computer
event you can’t afford to miss!

s UniForum.

The International Conference of UNIX Users
February 4-7, 1986
Anaheim Convention Center
Anaheim, California

For Complete Information, Call:

800-323-5155

(In lllinois, Call: 312-299-3131)

Or Write:
UniForum [J 2400 East Devon Avenue
Suite 205 [] Des Plaines, IL 60018
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eye-opening




As you can clearly see, at TeleVideo®
we've found a better way to put 132
columns on a 14"screen. By redesigning
the proportion of our characters and
putting more space between them, we've
given the TeleVideo 955 the most read-
able 132 column display available. And
that's just the beginning. We've also given
it the most complete set of features ever
built into a mid-range terminal. Just turn
to the last page of this ad, and you'll see
what we mean.

wlcleVideo
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As you can more or less see, a typical
$600 terminal manages to fit 132
columns on a 14" screen. By crunchin
them together a lot tighter than normal.
Which can lead to eyestrain, headaches,
and just plain mistakes. All of which tend
to be on the expensive side.
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B esides making the TeleVideo 955 a bottom. If you're a computer professional,
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32-BIT CHIPS RESHAPE
UNIX INDUSTRY

Powerful 32-bit processing chips propel UNIX
into unexpected applications,
but the process might change the system beyond recognition

Michael Tucker, Associate Editor

The UNIX market is mutating dramatically
under the pressure of new, inexpensive 32-bit
microprocessors. For the first time, UNIX parti-
sans have access to single chips sufficiently pow-
erful to exploit the operating system and yet so
cheap that processors can be assigned to individ-
ual users and even individual tasks.

As a result, UNIX may finally be about to
achieve the commercial success that’s escaped it
for so many years. The price of that success,
however, is that both the operating system and
the ground rules that have governed its sales are
changing almost beyond recognition. Mean-
while, UNIX is being substantially modified to
make it useful in applications not remotely re-
lated to those for which it was originally de-
signed. “These days,” notes Roger Fordham,
UNIX planning manager for Motorola Inc.,
“UNIX is looking far more like a system archi-
tecture than an operating system.”

Desktop UNIX comes of age

The big news about UNIX in terms of markets
is that it’s starting to show up in the one place
that even some of its most devoted supporters
never thought it would—the desktop personal
computer. UNIX is simply so large that few
observers expected it to appear in machines
smaller than high-end, technical workstations.
But, the new 32-bit chips—such as the Intel
Corp. 16/32 80286 and its successor, the 32-bit
80386, Motorola’s MC68000, National Semicon-
ductor Corp.’s 32000 series and Zilog Inc.’s
Z8000—changed all that. They're cheap, big
enough to hold UNIX and its applications (or
even UNIX, it’s applications and another opera-
ting system running as a task) and relatively easy
to integrate into existing systems.
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Not surprisingly, the last year and a half has
seen a flurry of 32-bit computers coming to
market as departmental machines—scientific
and computer aided design machines such as
Computer Consoles Inc.’s Power 5/32, Digital
Equipment Corp.’s MicroVAX II, Integrated
Solutions Inc.’s Optimum V machines, Plexus
Computers Inc.’s P/75 and several new machines
from Perkin-Elmer Corp. These machines run
UNIX either as a solitary operating system or as
an option. “You really should have a 32-bit

The UNIX battle
of the century
looms over
80286-based
machines, like
this 6300 Plus
from ATTIS. Al-
though more an
MS-DOS ma-
chine than any-
thing else, it is
still among the
cheapest, most
plentiful UNIX
boxes around.
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Single-and mul-
tiuser machines
exploiting 32-bit
technology and
UNIX include
ATTIS" UNIX PC
Model 3B1 (top
left) and the 14-
user 3B2/310
(bottom left),
the Power 5/32
from Computer
Consoles (top
right), and the
portable Integral
Personal Com-
puter from HP
(bottom right).

70

system to run UNIX,” says Jim Isaak, director of
product marketing for Charles River Data Sys-
tems Inc. and chairman of the IEEE P10003
Operating System Committee, “‘but the other
side of that is that you really need UNIX to
deliver the power you want in a 32-bit system...a
32-bit machine running on something like [Mi-
crosoft Corp.’s] MS-DOS is, well, I'm tempted
to say, insane. It’s like mating a mouse with an
elephant.”

What is surprising has been the introduction of
desktop UNIX machines for small groups or
even single users—including the Altos Computer
Systems Inc. 886 and 1086, the portable Integral
Personal Computer from Hewlett-Packard Co.,
the XENIX-based Tandy 6000 from Radio
Shack, the tiny but powerful s/375 from Symmet-
ric Computer Systems Corp. and a group of
UNIX personal computers from AT&T Informa-
tion Systems, such as its 3B1 and 3B2/310.
Indeed, what could be the UNIX battle of the
century seems to be shaping up among the
80286-based IBM Corp. PC/AT, its 80286-based

compatibles, and its particularly ambitious
80286-based rivals, the ATTIS 6300 and 6300
Plus.

As UNIX machines, the PC/AT, the 6300 and
their compatibles are improbable boxes at best.
They fall squarely on the dividing line between
machines that should run only MS-DOS and
those that should run only UNIX. (ATTIS offi-
cials have openly called the 6300 Plus a souped-
up DOS machine for people who would occa-
sionally like to run UNIX applications.) Still,
IBM has given its corporate blessing to XENIX,
the Microsoft UNIX variant, as the multiuser
operating system of the PC/AT; the ATTIS
machines run XENIX and ATTIS” own UNIX.
As such, they will be among the cheapest and
most plentiful UNIX boxes ever built. They
could provide unparalleled opportunities for
both the operating system and its vendors.

The machines may provide the installed base
necessary to make UNIX a retail product. More-
over, because the machines are all based on the
Intel chips, some industry observers are serious-
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Now you can take
supercomputing
power to the

ends of the

Earth.

Imagine supercomputing power
you can take to the application.
Today, MASSCOMP™ makesita
reality.

We've expanded the MC500
series to the MC5000 family by
adding four new systems with
faster 32-bit CPUs. Using our
realtime version of the UNIX™
operating system (RTU™) and
multiprocessing technology,
they define a whole new class of
computers. We call them micro
supercomputers.

These new machines enable
you to perform parallel data
acquisition, computation, net-
working and graphics, without
one task degrading another.
They’'re designed to exploit
concurrent operations while
delivering powerful system per-
formance in engineering, scien-
tific and other computationally
intensive applications.

MASSCOMP gets more per-
formance at each level of tech-
nology than any other computer
company. The ratio of whet-
stones or samples/second to
the dollar proves it. No one else
comes close.

Introducing the first family
of Micro Supercomputers.

They're ina class by themselves.

PRICE: $15,000 - $250,000

PERFORMANCE:

.7to10 MIPS

625K to over 12,000K Whetstones/
second

Up to 13 Mflops

1,000,000 samples/second—data
acquisition

1-4 CPU multiprocessors

RELIABILITY:
Less than 1 hardware failure per
year average

UNIQUE FEATURES:
Realtime UNIX™ operating system
68020 multiprocessing
Triple Bus™ architecture
Multiple graphics, networking options

[l MASSGOMP

The Micro Supercomputer Company
800-451-1824

And beyond.

Our micro supercomputers are
transportable and dependable,
whether you’re studying the
ocean floor through arctic ice or
an oil field through desert sand.
These are the kinds of places
you can'’t take a computer that’s
goingto break down. Relax. Our
record of reliability sets the
standard for the rest of the
industry.

Choose from five systems you
can tailor to your evolving
needs. You'll realize the full ad-
vantage of the industry stand-
ard UNIX operating system
coupled with our proprietary
realtime enhancements. When
you also consider the flexible
applications software and pow-
erful computational ability, it’s
easy to see why our micro super-
computers are in a class by
themselves.

For more information, call us at
800-451-1824 or (617) 692-6200;
or write MASSCOMP, One Tech-
nology Park, Westford, MA 01886.

You won't find a better system if
you go to the ends of the Earth.

Or beyond.

MASSCOMP, RTU and Triple Bus are trademarks of Massachusetts Computer Corporation. UNIX is a trademark of AT&T Bell Laboratories.
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The Firebreathers continue on the cutting
edge of high performance computers.

The most powerful line of computer sys-
tems made. Gould ,

PowerNodes ™ and
CONCEPT/325"

Any way you
slice it they beat
the VAX"

Our main-
frame PN90OO0 and |
CONCEPT 32/97
are up to twice as fast as the VAX 8600.

And even though the mid-range
PN6000 and CONCEPT 32/67 are 30-50%
smallerthan the VAX 11/780, they re still up
to three times more powerful.

More power for a slice of the price.
Despite their superior power, our mid-

Only Gould cc

range models cost40% less than the VAX
11/780. Our mainframes cost about 30%
less than the new VAX 8600. The bottom
line is more power for less money.
Operating environments thatare a cut
above the rest.
There's also a choice of system soft-
ware to consider. Gould's unique UTX/32°

- isthefirst operating system to combine
 UNIX* System V with Berkeley BSD 4.2.So

it allows youtoaccess virtually any com-

mand format you want whenever you want.
And in real-time environments, Gould's

MPX/32™ operating system offers perfor-

mance that's unmatched in the industry,

aswell.

Delivery that's right on the mark.
Unlike the VAX 8600, that has up

to a 12 month wait f@r delivery, when you

order either a Gould PowerNodeora
CONCEPT/32 system, they’ll be shipped
within 90 days ARO.

You can also be sure with Gould you're
getling a computer that's backed by years
of experience —the kind of experience we
used to develop the first 32-bit real-time
computer.

If you need more information or just
have a few guestions, give us a call at
1-800-327-9716.

See for yourself why VAX no longer
cuts it. Go with a Gould computer and ax
the VAX.

CONCEPT/32 and UTX/32 are registered trademarks and PowerNode
and MPX/32 are trademarks of Gould Inc. VAX is a trademark of Digital
Equipment Corp. UNIX is a trademark of AT&T Bell Labs.

=2 GOULD

Electronics

; uters havea

big enough edge to ax the VAX.
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ly discussing binary compatibility for UNIX ap-
plications.

The Binary Liberation Front

UNIX has long suffered from the fact that
there are many variants of the operating system,
which differ widely from machine to machine.
Whereas software based on MS-DOS could gen-
erally be expected to run on any MS-DOS- or
PC-DOS-compatible machine with only mini-
mum modification, UNIX lacks binary compat-
ibilty. In other words, an application that runs
under one UNIX System V version on a particu-
lar machine almost certainly won’t work on
another vendor’s computer, even if that other
computer has the same type processor and also
runs a version of UNIX System V. Though the
operating system is the same, it might address
the hardware in different ways.

Outside the desktop market, absence of bina-
ry compatibility isn’t a serious handicap because
compatibility takes a backseat to performance.
In high-end applications, the emphasis is on
squeezing the maximum performance out of a
particular piece of hardware. Therefore, the
multiuser computer vendors who have been
UNIX’s traditional patrons have focused instead
on achieving source-code-level compatibility. Bi-
nary compatibility is regarded as an improbable
goal for an operating system more complex than
MS-DOS or Digital Research Inc.’s CP/M.

Now, however, what might be called a ““Bina-
ry Liberation Front” of desktop UNIX advo-
cates is challenging that assumption. Their argu-
ments are basically summed up by Charles
Hickey, president of Microport Systems Inc., the
software house responsible for the System V
port to the 80286. Says Hickey: “When Intel
developed the 286, they put the memory-man-
agement unit on the chip itself...a computer
designer would tell you that’s not particularly
smart...but it solves a problem for UNIX...a
[software] developer can assume that the MMU
will never change. That means you can get
binary compatibility of applications.”

Needless to say, one of the most energetic
supporters of the Binary Liberation Front is
Intel itself. Explains Richard Wirt, Intel’s direc-
tor of central software: “With the 286, all the
variables that otherwise could change are fix-
ed...when a customer ports the OS from one
286-based system to another, UNIX doesn’t get
changed...From now on, I don’t think the ques-
tion [of a retail UNIX] is so much of technology
as of marketing. Will, for example, Computer-
land be willing to give up MS-DOS shelf space to
UNIX?”

Equally enthusiastic are Microsoft and the
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A flurry of desk-side UNIX machines, /ike the P/75 from
Plexus Computers, is one of the first results of the introduction
of the new 32-bit chips. Plexus plans to introduce the P/75 at

UniForum, the UNIX lusr/igroup conference, next month.

Santa Cruz Operation Inc. (SCO), vendors of
XENIX, one of the oldest, and most widely used
microcomputer-oriented UNIX variants. “Any
machine with a 286 running XENIX will have
the same binary format,” says Jon Danskin,
XENIX product manager for Microsoft. ‘“What
this means is that applications can be boxed up
and distributed in binary form for a market of
286 machines...and that 286/386 marketplace is
going to be huge. It’s anticipated to be in the

Desperately seeking System V.3

The industry quietly awaits the third release of System V
supposedly “sometime this year,” from AT&T Information
Systems.

No one knows what to expect, but it's widely believed that
UNIX System V.3 will contain many of the networking fea-
tures of Berkeley UNIX Version 4.2. “The current AT&T re-
lease doesn’t have any capacity for networking at all,” says
John West, director of marketing support for Computer Con-
soles Inc., Rochester, N.Y., “which is why we use 4.2 in our
machines.”

West argues that data communications will be vital to
UNIX: “It's a growth area...because when you think about it,
UNIX's market is between other systems. The role of UNIX is
to fill the space between IBM PCs and IBM mainframes.

Everything between those two points is a candidate for UNIX."
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“It's a little
questionable to
continue making
incremental
changes to
UNIX,” says Paul
Rubin, manager
of development
software for
Flexible Comput-
er Corp. “I think
we’re going to
eventually see a
UNIX that's com-
pletely rewrit-
ten.”

millions in the next few years.”

The SCO, XENIX’s second source, is even
more bullish. “My personal view,” says vice
president Douglas Michels, *““is that Intel-family
XENIXes are going to dominate the UNIX
world very fast, both because of application
portibility and because the hardware prices
everywhere else in the UNIX world are driven
by the minicomputer market, which is a more
sophisticated, lower volume world than that
crazy DOS market out there. Because the 286
comes from the DOS world, hardware prices are
going to be lower...in the one- to eight-user
market, the 286 is going to pretty well dom-
inate...if you're a software developer for the
small, multiuser market, and you’re not writing
XENIX applications, you're not going to be in
business in a year.”

The Front is not without its critics, however.
Many UNIX supporters take strong objection to
the notion that the operating system will be
dominated by any one processor, least of all the
80286. *“The 80286 has been no end of frustra-
tion to the UNIX community,” says Charles
River’s Isaak. “The newer 80386 addresses some
of the 286’s problems, but not all of them...I
don’t think either is really going to provide
binary compatiblity.”

Jean Yates, of the UNIX market research
company, Yates Ventures Inc., Palo Alto, Calif.,
also advises integrators to be cautious about
80386, “The future of the chip will be highly
dependent on IBM’s willingness to incorporate it
in their hardware.”

However, the overall effect of the 32-bit chips
on UNIX technology may be even greater than
their effect on the UNIX market, although the
chips, themselves, do not change the basic oper-

ating system. After all, UNIX got its start on
32-bit machines.

But burgeoning 32-bit applications are forcing
genuine changes. Because real UNIX machines
are now cheap enough for almost any applica-
tion, the system must meet requirements far
beyond those envisioned by its creators. As a
result, even as UNIX’s user interface is being
standardized, it’s kernel is beginning to break
apart into proprietary implementations. In re-
cent months, UNIX variants have appeared for
such diverse purposes as real-time processing
and fault-tolerant systems (MMS, December
1985, Page 31).

But the classic example may be parallel pro-
cessing. When 32-bit processors hit the market,
system integrators almost immediately discov-
ered they could build machines that approached
supercomputer performance simply by bundling
several chips in the same box. Moreover, they
could do so relatively inexpensively. In effect,
the 32-bit machines opened the world of sophis-
ticated, “‘non-Von Neumann,” computing to
users who before might have been trapped in the
single-user, 16-bit world by economics.

Most multiprocessing vendors went with
UNIX rather than attempting to develop their
own parallel-processing operating system be-
cause of cost. “It would be very hard to justify
any other choice,” notes Thomas Teixeira, oper-
ating systems development manager for Massa-
chusetts Computer Corp. (Masscomp), which
markets a line of computers that use up to four
32-bit processors to obtain supercomputer-like
performance. “UNIX has proved itself repeated-
ly. It’s just flexible enough to do anything you
want to do with it.”

But UNIX is a product of the late 1960s and

UNIX still has competition.

When UNIX first emerged as a commercial product
in the early 1980s, some analysts claimed it would
soon drive every other operating system into extinc-
tion. But nothing of the sort happened. Dozens, per-
haps hundreds, of competing operating systems are
still doing well on the open market. One of the most
successful, and one that has met UNIX head-on is the
PICK operating system from Pick Systems, Irvine,
Calif.

Unlike UNIX, PICK was specifically designed for the
single-user and small-multiuser commercial market. It
is easy to use, forgiving of, and friendly to, the non-
programmer, comes with its own BASIC and can be
had on a spectrum of machines stretching from per-

sonal computers to IBM Corp. mainframes. It is also
the personal creation of Dr. Dick Pick, president of
Pick Systems, and as a result has a focus and coher-
ence that UNIX users dream about.

In fact, UNIX is not so much competing with PICK
as exploiting links to it. In April 1985, for instance,
VMark Computer Inc., Natick, Mass., introduced a
product known as Universe, a combined fourth-gen-
eration language and relational database manage-
ment system that allows PICK applications to run on
UNIX equipment. Products like Universe, which link
UNIX to other operating systems or their applications,
enjoy a boom market at the moment.

Maybe UNIX has more to gain from encouraging
other operating systems than suppressing them.

74

MINI-MICRO SYSTEMS/January 1986




Is this the year
of the Modem?

® If you aren't already including modems in your
systems, maybe you should be. Because whether you
do or not, there is an increasing user demand for on-line
capability. This trend will make communications a selling
advantage for you now, and an absolute necessity in the
not-too-distant future. Communications can now expand
the potential of your systems, without creating more
headaches for you.

® When looking for a communications supplier,
experience and support can be as important as price.
Multi-Tech Systems has been providing modems and
other datacomm equipment to systems integrators since
1970. Our Technical Support people are second to none.
Our products include 300, 1200 and 2400 bps intelligent
modems (Hayes-compatible autodial and auto-answer,
in desktop, in-board and rack-mount versions),
multiplexers, breakout boxes and communications
software. And our prices (and margins) are right where
they should be.

@ So whether your systems are for your own use, or
you sell systems to others, Multi-Tech modems can
make them better. On-line software updates and
maintenance make life easier for you, and on-line
capability provides better system versatility for your
users.

® Why not let Multi-Tech help make this year of the
modem your best year yet?

For more information, call us toll-free at
1-800-328-9717 (in Minnesota, call 1-612-631-3550).
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On screen. Or paper. Or transparency
film. You'll see your data represented with
unmatched visual acuity.

For instance, look into the family of
Seiko color graphics terminals. You'll get
high resolution. From 1024 x 780 on our
GR-1100 Series to 1280 x 1024 on our GR-2400
Series. Plus you'll choose the features you
want most. Like 2D transformations, zoom
and pan with true magnification, TEK 401x
Plot 10 compatibility, interactive tablet sup-
port and mouse. You can even get
enhanced VTI00 video terminal emulation
with a true VTI00 keyboard.

If you want a record of your data for
later analysis or presentation, just push the

SEE CLEAR.

DRSS

button on your CH-5201 color hard copier.
You'll get curves that look like curves. Details
that remain sharp. And a built-in frame buffer
that captures the image and instantly frees
your terminal. So you can go on working
while the 5201 gives you up to 99 copies off line.
Of course, there’s more. So see your way
clear to making a phone call, we'll make sure
you see your data clearer than ever before.
Call Martin Nelson at (408) 943-9100 today.

SEIKO

ILNSTRUMENTS

I

© 1985 Seiko Instruments U.S.A.. Inc. TEK and Plot 10 are registered trademarks of
Tektronix. VT100is a trademark of Digital Equipment Corp. Image Credits: PDA
Engineering; Swanson Analysis Systems; Lasergraphics.
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early 1970s, when CPUs were expensive and
users competed for queue-position on time-shar-
ing systems. “If you look at all the standard
kernels,” says Robert Beck, senior staff engineer
for Sequent Computer Systems Inc., makers of
the multiprocessing Balance 8000, “they all have
a basic simplifying assumption...that is, they
assume a single processor...to make UNIX a
multiprocessing operating system, you have to
break that assumption.”

Choice of ways to multiprocessing

Sequent broke that assumption directly in the
kernel. “‘Basically, our task was to understand
the operating system,” says Beck. “Virtually
every algorithm had to be examined...A number
of them had to be completely rewritten [for
parallel processing].”

An additional complication was that Sequent
felt bound to make it’s multiprocessing UNIX
compatible with ATTIS System V. “Fortunately,
it turns out there is a lot of parallelism already in
UNIX,” Beck notes. “In fact, I tried to keep the

interfaces the same, specifically to avoid chang-
ing the vast majority of the code.”

Other companies have taken different ap-

proaches to multiprocessing. Flexible Computer
Corp., for example, markets a multiprocessing
machine known as the Flex/32, which contains
up to 20 32-bit microcomputers running under
UNIX. Flexible’s method of making those 20
microcomputers act as parallel processors is to
configure the entire machine as a “‘local area
network in a box’—that is to say, each processor
can operate as a separate computer and they are
linked as though they were in a network.

“Our approach is not to have one copy of the

operating system in the machine’s common
memory,”” explains Paul Rubin, manager of de-
velopment software for Flexible. ““Instead, each
node has its own copy...and the nodes can pass
messages among one another.” To make this
possible, Flexible has grafted what is effectively
file-serving and networking software directly to
the operating system itself at the kernel level.

Flexible says it took the networking approach,

Altos Computer Systems
2641 Orchard Parkway
San Jose, Calif. 95134
(408) 946-6700

Circle 428
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Morristown, N.J. 07960
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Maynard, Mass. 01754-2198
(617) 897-5111

Circle 432

Digital Research Inc.
Box DRI

Monterey, Calif. 93942
(408) 649-3896

Circle 433

Flexible Computer Corp.
1801 Royal Lane

Dallas, Texas 75229

(214) 869-1234

Circle 434

Hewlett-Packard Co.
3404 E. Harmony Road
Fort Collins, Colo. 80525
(303) 226-3800

Circle 435

Integrated Solutions Inc.
1140 Ringwood Court
San Jose, Calif. 95131
(405) 943-1902

Circle 436

Intel Corp.

3065 Bowers Ave.

Santa Clara, Calif. 95051
(408) 987-8080

Circle 437

Massachusetts Computer Corp.

1 Technology Park
Westford, Mass. 01886
(617) 692-6200

Circle 438

Microport Systems Inc.
60 Garden Court
Monterey, Calif. 93943
(408) 647-6507

Circle 439

Microsoft Corp.
10700 Northup Way
Box 97200

Bellevue, Wash. 98009
(206) 828-8080

Circle 440

Motorola Inc.
2900 S. Diablo Way
Tempe, Ariz. 85282
(800) 521-6274
Circle 441

National Semiconductor Corp.
2900 Semiconductor Drive
Santa Clara, Calif. 95051

(408) 721-5550

Circle 442

Perkin-Eimer Corp.

2 Cresent Place
Oceanport, N.J. 07757
(201) 530-5900

Circle 443

Plexus Computers Inc.
3833 N. First St.

San Jose, Calif. 95134
(408) 943-9433

Circle 444

Radio Shack

1700 One Tandy Center
Fort Worth, Texas 76102
(817) 390-3300

Circle 445

The Santa

Cruz Operation

500 Chestnut St.

P.O. Box 1900

Santa Cruz, Calif. 95061
(408) 425-7222

Circle 446

Sequent Computer
Systems Inc.

15450 S.W. Koll Parkway
Beaverton, Ore. 97006-5903
(503) 626-5700

Circle 447

Symmetric Computer Systems
Suite D200

1620 Oakland Road

San Jose, Calif. 95131

(408) 279-0700

Circle 448

Syntactics Corp.

Suite 145

333 Bowers Ave.

Santa Clara, Calif. 95054
(408) 727-6400

Circle 449

Zilog Inc.

1315 Dell Ave.
Campbell, Calif. 95008
(408) 370-8000

Circle 450
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“These days,
UNIX looks a lot
more like a Sys-
tem hardware
than an operat-
ing system,”
says Roger
Fordham, UNIX

planning manag-

er for Motorola.

rather than attempting to implement multipro-
cessing in the operating system itself, because it
doubts UNIX’s ability to be truly multiprocess-
ing without a fundamental rewrite. I would say
that it’s perhaps a little questionable to continue
making incremental changes to UNIX to make it
actually distributed,” says Rubin. “What we did
to UNIX to make it multiprocessing works well
because it fits our particular model of comput-
ing...but for more general distributed computing
schemes it won'’t be so easy...I think we’re going
to eventually see a UNIX that’s completely
rewritten. It’ll still look like UNIX to the pro-
grammer, but will be completely different.”
Sequent’s Beck disagrees, ‘“We have proof by
example...you can get multiprocessing without
junking the existing kernel....In fact, it turns out
there is a lot of inherent parallelism already in
UNIX. If you've got a time-sharing environ-
ment, you’ve got what amounts to the begin-
nings of parallel processing anyway.”

UNIX grows up

But, beyond multiprocessing, real-time appli-
cations, fault-tolerant systems and all the other
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@ Three times the COMPUTING POWER of a PC

® Data and File Compatible with IBM PC, runs
“MS-DOS generic” programs

® 8 MHz 80186 CPU, DMA, Counter/Timers,
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® Mini/Micro Floppy Controller (1-4 Drives,
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® 2 RS232C Serial Ports (50-38, 400 baud),
1 Centronics Printer Port
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a 5-1/4" disk drive
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High Performance, Low Cost PC-DOS Engine

Boots IBM PC-DOS
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® SCSI/PLUS™ multi-master 1/O expansion bus
® Software Included:
® PC-DOS compatible ROM-BIOS boots
DOS 2x and 3.x
® Hard Disk support
©® OPTIONS:
® Expansion board with:
® 128 or 512K additional RAM
® 2 Sync/Async RS232/422 serial ports
® Battery backed Real Time Clock
® 8087 Math Co-Processor
® Buffered I/O Bus
® STD Bus Adapter
® Utilities source code
® TurboDOS / Networking

1BM®, 1BM Corp.; 80186®, Intel, Corp.;
Turbo DOS®, Software 2000, Inc.

_J

CIRCLE NO. 88 ON INQUIRY CARD

areas where UNIX is being trimmed or inflated
to fit, 32-bit machines could most impact UNIX
simply by opening the system to basic improve-
ments.

As a technology and as a commercial product,
UNIX has always been crippled by its own size.
Since it originated in Bell Laboratories and
academic institutions—rather than develop ac-
cording to a set plan—it developed haphazardly.
This meant it was remarkably robust, but was
difficult to sell to end users. Increasingly, the
UNIX community has been calling for funda-
mental reforms of the operating system.

“UNIX has serious problems,” charges Micro-
port’s Hickey. ‘“Problems which the leaders of
the industry seem unwilling to address...UNIX’s
problem isn’t its user interface, nor its documen-
tation, nor anything else like that. Instead, it’s
the sheer size of the system...it’s just too com-
plex...the kernel needs to become modular on a
strategy of divide and conquer...in effect, UNIX
needs to be designed—intelligently. It wasn’t
really designed. It just happened. And now, the
day of reckoning is at hand.”

But, there is a Catch 22. If UNIX is too
complex to be a commercial success, then it can’t
be simplifed until enough UNIX finds its way
into the hands of developers and end users to
force major reforms. Erwin Morton, president
of Syntactics Corp., makers of the UNIX word
processing software, CrystalWriter, puts
UNIX’s problems bluntly: “Users don’t care
about operating systems. They want applica-
tions. They want to be able to solve real prob-
lems. You always come back to the solutions
issue. As it is, vendors have been trying to sell
UNIX as a technology...and buyers have had
enough of technology for technology’s sake.”

Breaking that unfortunate cycle could be
32-bit systems. Says Charles River’s Isaak, “The
real significance of 32-bit systems is that they are
driving down the cost of UNIX. That means you
are going to see an explosion of UNIX soft-
ware.

If Isaak is right, then UNIX will finally have
the oportunity to change. Moreover, UNIX ma-
chines will be inexpensive enough for small-
system developers, who have traditionally been
among the most innovative in the computer
industry. In the opinon of Microport’s Hickey,
“A lot of people are going to make a lot of
money [in UNIX]...then maybe the industry will
have the energy to address the real problems of
the operating system.” ]

Interest Quotient (Circle One)
High 459 Medium 460 Low 461
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" “A UNIX TO BE
_PROUD OF!”

—Kaare Christian, PC Magazine

Mankind searched the world over \
for the multiuser operating system of the future. .

Then IBM® chose XENIX® for the PC AT, And the future was now:
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UNIX is a trademark of AT&T Bell Laboratories « Lyrix and Multiscreen are trademarks of The Santa Cruz Operation, Inc. « IBM is a
registered trademark of International Business Machines Corporation « XENIX and Multiplan are registered trademarks of Microsoft
XENIX WILL TURN YOUR PC INTO A REAL COMPUTER Corporation « Informix is a registered trademark of Relational Database Systems, Inc.« LEVEL Il COBOL is a trademark of Micro Focus, Ltd.

CIRCLE NO. 42 ON INQUIRY CARD



YOU'RE EITHER
FAST OR YOU'RE
FORGOITEN.

Engineers have always that's especially true. How-  some little thing you never
had a love affair with s;ileed. ever, building a faster system  think of.
€y

Whatever they make, t is not always as simple as Say, for instance, an /O
want to make it go faster. adding a faster processor or  controller. And that’s what
In the computer business,  the fastest drives. ltmay be ~ Adaptec is all about.




MAINFRAME 1/O Put them all together
IN A MICRO. and your system can run
concurrent [/O tasks with
Adaptec’s 1/O controllers increased data transfer rates
use an I/O interface derived ~ and faster access to data.
from main- o [Max Full SCSI And that
frames known s can boost the
as SCSL e M 360370 | throughput of
Itsour full £< your entire
implementation ~ e ] SYstem by as
Of SCSI—an Adaptec’s SCSI aintrollers can actually mUCh as ﬁve
industry first— outperform amainframe. -~ times. Even in
that gives our boards their =~ SMD applications.

high performance features.
Like Multithreaded

[/O, 1:1 Interleave, Sector

Level Defect Skipping and

Disconnect/Reconnect.

So whether it’s a low-
COSt, single-user MmICTro you
have in mind or a multi-
tasking, multi-user system,

we have the controller to
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help you and your system
work faster.

WFELL GET YOU
UPTO SPEED.

First you'll need a brochure.

For your copy, call
408/946-8600, ext. 400.
Or write Adaptec, 580
Cottonwood Drive, Milpitas,
CA 95035.

And welll rush you one.

Because in this business
if you're not fast, you're
history.
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~_regon Software’s matrix of cross-development tools
provides high-level language solutions to low-level pro-
grammm% g)roblems such as those faced by s ystems
builders. The development language, Pascal-2, is ISO

Level-1 standard, extended to do real work—the world’s

only certified Pascal cross-compiler. You get the porta-

bility, readab:lat% and maintainability of a high-level
language with access to machine addresses, assembly
_ language routines and device registers. The Pascal-2
cross-development system is known for its hrghly efff
~ clent code generation.
,  Pascal-2 is becoming ava:lable on new h:gh

~ performance processors (blue) in addition to our long-

established markets (red), on the most popular systems,

including UNIX. Using a uniform development system

leads to more portable applications and less time spent .

retraining hfgh!y paid techmcal staff.

Pascal-2 and Oregon Sm‘rwafe are trademafks of Oregon Software, Inc.
PDP-11 and VAX are trademarks of Digital Equipment Corporation.
UNIJ(;{is trademark of AT&TBeIf Laboratorfes - -

Real tools for real work.

,6,915 S.W. Macadam Avenae
_ Portland, Oregon 97219

1-800-874-8501
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PC-UNIX LINKS
PENETRATE OFFICE

Software that links UNIX with the
IBM PC helps system integrators
and VARs break into markets

saturated with PC-DOS machines

Dan De Salvo
American Management Systems Inc.

Value-added resellers have been trying to get
UNIX solidly into the office market for several
years. Although UNIX is a good operating sys-
tem, vendors face resistance from inexperienced
users daunted by its complexity, and from poten-
tial clients with installed systems that don’t run
UNIX.

But now, many organizations have started to
outgrow their entrenched IBM Corp. PCs and
compatibles. This situation creates potential cus-
tomers for VARs who want to sell departmental
UNIX processors—and one of the keys to this
market is a PC-UNIX link.

In seeking to turn this key, VARs have to
compete against the major computer companies
sweeping into the distributed-office-systems
market. For example, IBM has introduced net-
works for their PCs and PC/ATs and a new,
smaller, System/36. Sperry Corp. offers a per-
sonal computer local area network with 80M
bytes of storage on a central server. And AT&T
Technologies Inc. has loaded its marketing jug-
gernaut with a set of UNIX machines that act as
file servers for their PC compatibles.

These companies know that organizations that
bought, and continue to buy, standalone PCs
will need larger departmental processors. They
also know that few organizations will throw away
their PCs in order to get departmental systems,
nor will they give up the compatibility of their
PCs. If VARs, too, keep those facts in mind, they
will successfully compete with the major players.

Even though UNIX has so far failed to dent
the desktop computer market, VARs are finding
it can be an entry to offices already saturated
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TANGO TAKES TWO

IBM PC/MS-DOS

IBM PC MS-DOS

UNIX COMPUTER
TANGO UNIX UTILITIES

with standalone personal computers.

For example, Bradley Morse, director of mar-
keting at Touchstone Software Corp., says the
company originally developed its line of UNIX-
to-PC products as tools for salespeople who were
trying to knock down customer resistance to
UNIX. “We found that customers were con-
cerned about saving that physical box—they
didn’t want to lose the hardware investment.
Salesmen were spending a half hour out of an
interview discussing UNIX vs. MS-DOS. Now,
you can walk in and say, ‘Hey keep everything
you've got.””’

It didn’t hurt that AT&T set out to advertise
UNIX as an open-ended operating system, says

Turning IBM
PCs into exten-
sions of a UNIX
computer, Tango
converts files
and passes
them back and
forth among sys-
tems.
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Morse. “For over a year, AT&T had an IBM PC
in the booth working with their systems at trade
shows. This was a brilliant marketing move.”

VARs can exploit the PC-UNIX combination
with software from a number of sources. Centen-
nial Systems Inc., for example, markets UNIX
office-automation software that includes a PC
link. “We're offering the ‘glue’ that allows [the
VAR] to bring together a number of packages,”
says James Blake, formerly Centennial’s director
of technical resources and now a UNIX office-
automation consultant. Included in Centennial’s
glue is communications software from Touch-
stone and an open-ended menu system that lets
the VAR plug specific applications into the sys-
tem.

With PC-UNIX links now available, vertical
application software that takes advantage of
them should soon follow. Bob Comeau, a senior
UNIX analyst at American Management Sys-
tems Inc., an Arlington, Va., consultancy, says
UNIX packages that offload front-end tasks,
such as data entry or word processing, should
start showing up at the 1986 Uniforum trade
show.

“Even though there’s still little office-automa-

tion or vertical-market software for UNIX,”
Comeau notes, “‘you can build good distributed
database systems with a UNIX box as a file
server for the PCs. You already have products
like [Ashton-Tate’s] dBASE III and [Relational
Database Systems Inc.’s] Informix that run in
both MS-DOS and UNIX environments.”

The VAR market thrives in providing precisely
tailored systems and services to their clients;
adding PC-UNIX links to that picture is a natu-
ral move. VARs who have been selling an “office
solution™ that includes a UNIX system and
training may soon find themselves able to sell the
more extensive training required to operate dis-
tributed systems. If they were previously selling
PCs, they may now start working on their clients’
central UNIX systems and. the people responsi-
ble for them. Of course, the more time spent
training and working with a client, the better the
chances of follow-on sales.

The PC-UNIX communications schemes all
have some things in common: a means of passing
data back and forth between PC-DOS and
UNIX systems; the ability for either a user or a
program to control the process; and separate
pieces of software for both the PC and UNIX
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system (see “The anatomy of a PC-UNIX link,”
below).

What’s available?

Locus Computer Corp. markets a PC-UNIX
tie-in named PC Interface. Judy Uttal, Locus’
marketing manager, says ‘“Through this year,
we’'ve been focusing on large systems manufac-
turers. We're starting to move in a new direct-
ion...more toward the system integrator. We're
focusing on common hardware they may use,
such as the PC/AT and the DEC [Digital Equip-
ment Corp.] VAX running UNIX.”

PC Interface provides a “‘virtual disk™ on the
UNIX system, that the PC can address. The
program works through either the PC’s RS§232C
port or over an Ethernet link. The Ethernet link
is much faster, but it requires an expensive
controller board in the PC.

Currently, PC Interface uses a proprietary
communications protocol, which may make it
difficult to integrate into some environments.
However, Locus plans to accommodate more
industry standards. The Berkeley UNIX Version
4.2 edition of PC Interface, for example, will use
the U.S. military’s transport control protocol/

MINI-MICRO SYSTEMS/January 1986
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internet protocol (TCP/IP) communications
standards. Uttal says their plans are “‘dependent
on what people want us to do,” but current
indications are that they will move more closely
toward the IBM-Microsoft Corp. MS-NET pro-
tocols.

Having PCs address virtual disks on a central
UNIX system provides many advantages of a
centralized data-processing operation: an opera-
tor can do file backups, the data-processing shop
can control access to the system, and it’s easy to
get a good idea of the quantity of data users are
storing on their systems.

Computerized Office Services Inc.’s (COSI’s)
Tango, Touchstone’s PC Works and Network
Innovations Corp.’s Multiplex-PC allow the user
to access UNIX from a PC, but from different
perspectives.

Paul Stutler, COSI's product manager for
Tango, says their product is aimed at manage-
ment information system (MIS) managers who
want to get PCs by the throat” when they access
a central system. Once Tango has been booted
up on the PC, “‘the PC becomes an extension of
the UNIX computer.” For example, commands
can pass directly to the PC from a UNIX shell

-
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UNIX and PC-DOS can share a PC as well, with both as

program. Under Tango, the UNIX systems can
remotely start and run PC applications.

Tango can convert files and automatically pass
them back and forth between systems. It also
permits the UNIX system to check, in a limited
fashion, the contents of the PC’s disk and use the
results to make programmed decisions—such as
whether to download new spreadsheet data for
the PC user.

The idea of centralized control isn’t new, but
it’s hard to achieve in a distributed environment.
A product like Tango is useful to the VAR who
wants to build a system that spares the PC user
much of the worry—and freedom—of interact-
ing with UNIX. It also offers a way to get into
shops where the MIS manager has placed a high

coresident operating systems. In this way, PC-UNIX applica-
tions can swap data with PC-DOS applications. Products like
Uniform Software’s The Connector allow a user to cut and
paste between UNIX and PC-DOS. Moreover, a PC running
UNIX can communicate on many of the same networks other

UNIX systems use.

Multiplex-PC
provides menus
similar to those
in Lotus 1-2-3.
The more experi-
enced user can
access data-
bases through a
subset of SQL, a
database query
language rapidly
becoming an in-
dustry standard.

priority on centralizing data control or where the
users don’t want—or need—to become UNIX-
literate.

Although Tango is

oriented  toward

the UNIX system and its managers, Touch-

stone’s PC Works is oriented toward the PC and
its end users. “PC Works is designed for the
businessman,” says Morse. ““We changed it by
maybe 40 percent when it came out of beta tests
[to make it simpler to use]. Our programs ‘pre-
suppose’ things, so that all you have to do is push
a key or answer ‘yes’ or ‘no’ to something to use
it

PC Works allows PCs and Apple Computer
Inc. Macintoshes to share data between each
other and UNIX systems. It can be programmed
by the user to execute functions automatically.
Several of Touchstone’s competitors agree that
its good user interface is its primary advantage.

Network Innovations is another company
that’s building a specialized PC-UNIX link, Mul-
tiplex-PC. The company founders realized that
there was a niche market that other PC-UNIX
link suppliers weren’t filling. “If I could charac-
terize their requests in one phrase, it would be
‘Let me use [Lotus Development Corp.’s] Lotus
1-2-3 to analyze data on the UNIX system,””
says Paul Weinberg, Network Innovations’ vice
president.

Multiplex-PC provides a set of menus, similar
to those in Lotus 1-2-3, that allow the user to
browse through UNIX databases and download
information to their PCs. The more experienced
user can access databases through a subset of
structured query language (SQL), a database
query language that is rapidly becoming an in-
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OMNI 1000 GDC

BUS
Independent
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The OMNI 1000 GDC is a 16 x
16-inch single-board graphics
controller with adisplay resolution
of 1024 x 1024 by 8 planes. The
board houses Intel’s 8086 CPU,
8087 NDP, 8089 IOP, and the
7220 graphics processor for local
drawing and list processing. The
support for eight image memory
planes allows simutaneous dis-
play for 256 colors from a palette
of 4096 colors. Also included on
board are 256KB of list-process-
ing RAM, and 64KB of EPROM.

Overall system performance is
enhanced by the OMNI1000 GDC
multiple processor design. Local
scale, rotate, translate, polyfill,
drag, clip, highlight, rubberband,

etc. are provided by the display
list processor.

Reduce software development
cost. Use the OMNI 1000 GDC
together with OMNILIB host inter-
face library (FORTRAN or C) for
full GKS compatible functionality.
The programmer or engineer can
begin immediately to accomplish
his task with greater efficiency
than ever before.

Interface the busindependent
OMNI 1000 GDC to your host via
DMA, Parallel I/0 or Serial
RS-232C with off-the-shelf hard-
ware available for most bus arch-
itectures, including IBM PC/
XT/AT, MULTIBUS, VME, Q-BUS
and UNIBUS. Choose the OMNI
1000 GDC configuration which fits

your needs; circuit board only,
rack-mount/tabletop enclosure or
complete graphics terminal.

High performance graphics,
segmented display list architec-
ture, BUS independence, GKS
firmware compatiblity, and an
extraordinary high level of field
proven reliability are hallmarks of
the OMNI 1000 GDC.

The cost of such a system?
You'll be pleased to find a sur-
prisingly low cost for a graphics
performance so high. Use the
coupon below to R.S.V.P. for a
local showing of the OMNI 1000
GDC in the UK at locations
indicated.
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Now you can have all the capabilities
of a dozen powerful ASCII terminals
in one visionary design —the QVT 119.
editing terminal. The speed, flexibility
and incomparable features of the
QVT 119 put a whole new universe of
system enhancements within your
grasp. How far could your system get
with the QVT 119? For $595, the

sky's the limit. For a closer look, call
800-223-2479. Qume Corporation,
2350 Qume Drive, San Jose, CA 95131.
We'll be there.

Galaxy visual courtesy of the
National Optical Astronomy Observatories

. A Subsidiary of ITT\
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dustry standard.

Multiplex-PC communicates in the same way
that most of the other packages do: over either
an RS232C direct-cable hookup to the UNIX
system, or over an Ethernet link. Multiplex-PC’s
Ethernet link incorporates Network Research
Corp.’s Fusion software, which makes a number
of industry-standard communications protocols
and utilities available as part of the package.

Uniform Software Systems Inc. takes a some-
what different approach to making the PC-
UNIX link. Their Connector software allows
UNIX and PC-DOS to run together on the same
PC. PC-DOS programs run in a window of
UNIX variants—VENIX, from Unisource Soft-
ware Corp., or PC-IX, from Interactive Systems
Corp. In addition, IBM’s TopView PC window-
ing software can run as a PC-DOS application
with The Connector. Users can then use
TopView to cut and paste parts of PC-DOS
screens into VENIX and PC-IX screens, al-
though word-processing tasks do not run effi-
ciently on anything less than the PC/AT’s Intel
Corp. 80286 chip.

Still, The Connector bridges the gaps between
PC-DOS and UNIX and may be a good option
for VARs. John Roseman, president of Urban
Software Corp. and publisher of the UNIX Mar-
ket Directory, says that The Connector is “an
interesting option, at least for 80286-based ma-
chines,” and that, right now, there isn’t anything
else quite like it.

AT&T is trying to introduce something similar
on the AT&T 7300 UNIX PC using UNIX
System V and an 8086 that supposedly has
hardware enhancements to make PC-DOS and
UNIX run effectively side by side. However, the
system cannot run Lotus 1-2-3 and some other
popular PC business programs due to technical
problems at production time. The Connector, or
a similar package, may therefore provide VARs
with a viable short-term complement to AT&T’s
current offerings, and perhaps a competitor for
future offerings.

PC-UNIX links give the VAR new options to
market UNIX to a wider audience than ever
before. But that also means that a lower percent-
age of those buyers will be the ““computer litera-
ti" who are willing to learn a complex product
like UNIX.

Appealing to a broader market requires that
VARs provide simple answers to difficult ques-
tions. A company that employs hundreds of
part-time clerical personnel doesn’t want a train-
ing course in UNIX; they want a packaged
solution that is as *“‘goof-proof’ as possible. A
federal agency on a tight budget wants to keep its
PCs and existing dBASE II applications, and still
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Companies mentioned
in this article

AT&T Technologies Inc. 'Network Research Corp.
- Software Sales 2350 N. Rose
and Marketing Oxnard, Calif. 93030
P.O. Box 25000 (805) 485-2700
Greensboro, N.C. 27420  Circle 399
© (919) 279-7000 ~ ‘
Cii 394 .
.'d' Touchstone
Centennial Systems Inc.  Software Corp.
. : 909 Electric Ave.
6100 Executive Bivd. i :
g (213) 598-7746
(301) 984-9120
Circle 395 Cweole 400
Computerized Office g"‘"” T Sitiwere
Services Inc. ' ”m it
Suite 514

313 North First St.
Ann Arbor, Mich. 48103
(313) 665-3301 .

224 Santa Monica Bivd.
‘Santa Monica, Calif. 90401

(213) 395-9674
Circle 396 Circle 401
Locus Computing Corp. Urban Software Corp.

3330 Ocean Park Blvd.
Santa Monica, Calif. 90405
(213) 452-2453

330 West 42nd St.
New York, N.Y. 10036

' (212) 349-3355
S Circle 402
Network ‘

Innovations Corp.
20863 Stevens Creek Bivd.

Cupertino, Calif. 95014
(408) 257-1630
Circle 398

have access to electronic mail and office automa-
tion.

There are software-development opportuni-
ties as well as system integration options. For
example, a time-and-billing system for attorneys
might easily be distributed, giving each attorney
private reporting or word-processing software
on a PC, with docket scheduling and electronic
mail on the central UNIX system. Each attorney
could have the advantages of the central func-
tion, as well as absolute security in the privacy of
case notes.

The examples could go on, but one thing is
clear: The VAR’s opportunity lies not just in
being able to address a broader market, but in
being able to offer a better, more competitive
product. U
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[FYOU LIKE

WHAT’S INSIDE THE TOWER 32,

YOU’]

LL LOVE WHAT'S BEH

The NCR OEM Systems Division intro-
duces the Tower" 32: Up to three times faster
than the Tower XP. Memory capacity of up
to 16MB, with an amazing 14MB per program.
SCSI (Small Computer System Interface)
providing up to 4GB of mass storage. Con-
nectivity for up to 32 users
and a host of industry standard
interfaces. An NCR-enhanced
UNIX* operating system.

And more.

That's alot to like.

But NCR knows that high
performance specs alone
do not setan OEM’s heart
aflutter. You need to know that
you're buying more than a
hot box. You need to know
you're buying a reliable system
with proven software from a
vendor you can count on, for
years to come.

The NCR OEM Systems
Division has more to offer
OEMs right down the line,
beginning with our compre-
hensive product line: Mini-
Tower (1-8 users), Tower XP
(1-16 users) and the new
Tower 32 (1-32 users). So, no matter what size
businesses you're selling into, or planning
to sellinto, NCR has a Tower product to fit your
customers’ exact needs.

And, Tower upgradeability means that
as your customers grow, so can their Tower
system. Painlessly. With minimum software
investment, minimum support investment.
Maximum return on your Tower investment.

Plus, every Tower you sell is backed by
a $4 billion corporation with a reputation for
fanatical attention to quality and reliability.

An installed base of thousands of Towers, and
massive production capabilities to fill orders
for thousands more. 7,000 service represen-
tatives in over 400 field service locations
nationwide. And more.

The Towers: easy to configure, easy to
sell, easy to install, easy to service. All of which
makes the Tower family very easy to love.

THE TOWERS.
BUILT FOR SYSTEMS BUILDERS
BY NIT-PICKING FANATICS.

CIRCLE NO. 47 ON INQUIRY CARD

DIT

OEM Systems Division, NCR Corporation, U.S. Data Processing Group, USG-1, Dayton, OH 45479. Nationwide (800) CALL NCR.

Tower is a registered trademark of NCR Corp. UNIX is a trademark of AT&T. Specs subject to change. © 1985 NCR Corporation.




ADD-IN/ADD-ON BOARDS

MICROS GAIN SIGHT
WITH IMAGE BOARDS

Medical imaging, industrial parts inspection,
pattern-recognition and teleconferencing applications highlight
the diverse uses of microcomputer-based image systems

92

Jesse Victor, Associate Editor

Microcomputer-based image-processing
boards and add-on modules are finding in-
creased use in a wide range of industrial and
scientific applications. These include:

® Enhancing the gray-scale detail in images
produced by ultrasonic, X-ray and other medical
imaging devices

@ Recognizing patterns for real-time decisions
in industrial parts inspection or other produc-
tion-floor operations

® Comparing several digitized images, or dif-
ferent aspects of the same image, with a refer-
ence image

® Detecting motion for industrial control or
security applications

® Transmitting images in-house or to remote
sites for teleconferencing.

Modularity and increased circuit integration
provide the same benefits for image systems that
they do for data-acquisition boards. For exam-
ple, system integrators can configure a $10,000
personal computer-based image-processing sys-
tem that rivals a $20,000 to $30,000 standalone
system in performance by specifying the features
and capabilities required for a particular applica-
tion.

Add-in/add-on image-processing products run

This is the second of two articles on microproces-
sor-based add-in/add-on boards. The first article,
focusing on data-acquisition and coprocessor
cards, appeared in the October 1985 issue of
Mini-Micro Systems.

the gamut from basic “‘frame-grabber” boards
without processing software to add-on boards
and boxes with integral power supplies. Com-
plete, integrated hardware/software systems
with video cameras, filters, lenses and high-
resolution monitors also are available.

Most video digitizing boards contain high-
speed (flash) analog-to-digital (A/D) converters,
input RAM lookup tables (LUTs) for image
preprocessing, on-board buffers for video-frame
storage and output digital-to-analog (D/A) con-
verters. Some boards also provide output RAM
LUTs for rapid changes in color or shading made
before the final image is displayed. On-board
microprocessors and/or direct connections to
array processors increase throughput for real-
time applications.

However, several factors beyond basic board
parameters can influence image-processing-
board selection. They include:

® Memory requirements. Image processing
uses a lot of memory. Manipulating a “‘standard”
512-pixel-by-512-pixel image with 8-bit-per-pixel
resolution and 256 gray levels requires 1.4M
bytes of data for each image frame. Boards that
don’t use the microprocessor’s memory as a
frame-storage buffer might need add-in memory
modules to increase the storage beyond that
provided by the on-board buffer.

® Power consumption. Most personal com-
puter-based add-ins plug only into the IBM
Corp. PC, PC/XT and PC/AT. However, the
PC’s small, convection-cooled power supply
might not be able to handle the power require-
ments of an image-processing board and addi-
tional memory—particularly if other expansion
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MULTIPLE FALSE COLORS

slots are already filled.

® Real-time processing. Boards that process a
video image line-by-line and not one frame at a
time (in one-thirtieth of a second) can introduce
“jitter” in real-time video output.

® Full-color imaging. Although add-in boards
with three D/A converters can produce pseudo-
color outputs with “false” colors highlighting
areas of interest, three image-processing boards
are required for true color images.

International Resource Development Inc.
(IRD), Norwalk, Conn., sees two factors driving
the personal computer-based image-processing
market. ““Add-in boards allow you to do image-

MINI-MICRO SYSTEMS/January 1986

processing applications at a much cheaper cost
than with dedicated, standalone systems,” says
the research company’s president Ken
Bosomworth. In addition to spurring the re-
placement of standalone systems, add-in sys-
tems’ relatively low prices have attracted new
end users who are now considering microproces-
sor-based image-processing applications.
Bosomworth says the image-processing market
will grow more than 70 percent a year. Worth
approximately $70 million in 1984, the market is
expected to total between $600 million and $700
million by 1988.

Bob Birenbaum, manager of product market-

Output LUT-
controlled
pseudocolor
processing,
using Data
Translation’s
DT2803 board,
highlights key
sections of a
digitized video
image by adding
“false” colors
and manipulat-
ing gray-scale
levels.
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High-pass, low-
pass and Lapla-
cian filtering en-
hances a
digitized image
for real-time
quality-assur-
ance or parts-in-
spection opera-
tions under the
control of Data
Translation’s
Videolab image-
processing
package.

ing at video-digitizer vendor Imaging Technology
Inc., lists high functionality and low cost as
significant factors driving the market. ‘“Hard-
ware costs are obviously coming down. Software
is increasing the functionality of imaging boards.
With a PC/XT, our PCVision module, monitor
and camera, you can put together a system for
less than $10,000. A dedicated system would cost
significantly more.”

Accepting a U.S. standard RS170 analog
video signal, PCVision digitizes it with 8-bit
accuracy at 30 frames per second for real-time
applications, stores the image in an on-board
512-pixel-by-512-pixel-by-4-bit frame memory
and simultaneously displays the 256-gray-scale
image on an external monitor. Under software
control, one quadrant of frame memory (64K
bytes) at a time is memory-mapped into the PC’s
memory.

An Extended Memory plug-in module allows
the frame storage to retain the 8-bits-per-pixel
resolution afforded by the input A/D converter.
A Pseudocolor Module adds four input LUTS for
image preprocessing and three output channels
—each with a 256-by-8-bit LUT—for pseudo-
color processing. Menu-driven ImageAction

¢ 3 X 3 Laplacian Filtered

software furnishes an extensive list of image
filtering, processing, analysis and graphics func-
tions. End users can define an area of interest on
the image and, with a mouse, choose convolu-
tion, low-pass filtering or other required image-
enhancement operations.

Extra bit planes boost performance

“Bells and whistles”” on many image-process-
ing boards go beyond basic functions for in-
creased capability. For example, the four extra
bit planes on Imaging Technology’s new PC/AT
image-processing board implement real-time
graphics overlays and other enhancements to a
512-by-512-pixel-by-8-bit image. Surface-mount-
ing techniques piggyback the required extra
memory directly onto the board.

Recognition Technology Inc.’s add-on RTI-
Station’s extra bit plane allows end users to add
graphics overlays and stop or change processing
criteria “‘on the fly.”” The modular 10-MHz sys-
tem for the IBM PC comprises different combi-
nations of analog video I/O, memory-mapped
digital storage and pipelined pixel-processor
boards plus power supplies and image-process-
ing subroutines written in C.

e 3 X 3 Low Pass Filtered
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Portable Tape Backup

FOR PC/XTAT & COMPATIBLES s 5 2 5

NO HEAT
OR
SOFTWARE
PROBLEMS

as found with
our competitors

R orocruve 800-228-0891
N BT 305-677-8333




WITH THE RIGHT TOOLS YOU CAN
NAIL THE COMPETITION.

If you guessed that those tools are the capabilities of a QMS Lasergrafix
printer, then you hit the nail on the head. And if you're an OEM, you can
feel sorry for the competition. A QMS Lasergrafix
printer system fulfills every require-
ment you can imagine.
Flexibility—the software

intelligence to handle page
composition, plus many 2 o
other applications with our
powerful QUIC™ language.
Performance-at speeds up

to 8, 12 and 24 pages a
minute. Reliability-with
support for the widest

range of applications in

the industry. And service-
ability—print engines

from the world’s best
manufacturers and optional third party
service. What's more, a QMS Lasergrafix
printer will replicate and download

standard quality fonts, interfacing with

just about any system. All of which

makes it the perfect replacement for

multiple printers and plotters-and at OEM dis- \
counts, too. Imagine where that leaves the competition. \
Now, how can you resist a demonstration?

CHAPTER 1 FAULT vEmeiCATION

* (0 I'dlike to see what I can do with the right \‘\
tools. Call me immediately to arrange a
demonstration of a QMS Lasergrafix™ printer.

QUALITY MICRDO SYSTEMS

WHERE IMAGINATION LEADS™ [J Please send me the QMS Lasergrafix™
Family of Non-Impact Printers information
packet today. Be sure to include samples of graphics applications.

Name Title
Company
Address
City. @ - StateZip- —stu g Phone( ;)
Are you a VAR, VAD, OEM or systems integrator?

If VAR or VAD, what manufacturer’s equipment?
Prime application for your product.

Number of printers/ plqi:ters you are considering.
P.O. Box 81250 Mobile, AL 36689 Telephone (205) 633-4300 Telex RCA 23 Sg 11355

CIRCLE NO. 49

1985 QMS?, Inc.
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Accepting simultaneous input from up to four
video sources, the video 1/0O board contains a
signal-conditioning front-end that provides soft-
ware-programmable gain and level control and a
direct-current restoration system that automati-
cally corrects the black reference level of the
signal after each horizontal scan. The 10-million-
instructions-per-second, 16-bit, pipelined pixel
processor performs real-time frame integration
and summation, background subtraction and
other image-enhancement operations. The pro-
cessor can complete two different operations on
a single pass through the image data; two pro-
cessors can be cascaded for doubled throughput.

Because array processors dramatically in-
crease throughput for real-time image-process-
ing applications, several boards have high-speed
ports for direct connection, which permits by-
passing the host PC. For example, Sky Comput-
ers Inc.’'s Sky Scout real-time video image pro-
cessor for the PC/XT interfaces via
3.5M-byte-per-second auxiliary ports to the
company’s SKY320-PC video array-processor
board. Processing at a 5-million-operations-per-
second maximum rate, it performs a 32-point
convolution in 960 wsec and a 64-point convolu-
tion in 2 msec.

Software controls the number and spacing of
sampled pixels on a line to reduce the amount of
processed data when, for example, the border of
an image can be sampled at a lower rate than can
the center. Image-processing and data-compres-
sion software also perform addition, subtraction,
difference or insertion operations between two
images, place the result in a third image file or
print a histogram of the number of pixels at each
of 256 gray-scale levels.

Data Translation Inc.’s DT2803 board con-
nects directly to high-speed coprocessors
through digital ports. Accepting RS170, Nation-
al Television System Committee (NTSC),
RS330, Comité Consultatif Internationale Radio
(CCIR) and Phase Alternation Line (PAL) video
inputs, it provides 6-bit-per-pixel resolution,
eight 64-by-8-bit input LUTs and four 256-by-12-
bit output LUTSs, producing 64 gray levels and
256 combinations of red-green-blue (RGB) out-
put color values. The IVG-128 board from Data-
cube Inc. also accepts European 50-Hz CCIR
interlaced video inputs. Its 384-pixel-by-485-
pixel-by-8-bit image permits selection of 256
shades of gray or color values per pixel.

CMOS keeps power consumption down

System integrators concerned with overload-
ing their PCs should consider the PIP-512 or
PIP-1024 cards from Matrox Electronic Systems
Ltd. for the IBM PC, PC/XT, PC/AT or plug-
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INPUT LUTs INCREASE IMAGE’S CONTRAST

GRAY-SCALE GRAY-SCALE
VALUES VALUES
(WHITE) 255 255  (WHITE)

WHITE ZONE
178 |
l .% “
IMAGE :
VALUES
(BLACK) o I 0  (BLACK)
ORIGINAL FIRST SECOND
DIGITIZED PREPROCESSING PREPROCESSING
IMAGE STEP STEP
FROM INPUT
A/D CONVERTER TO VIDEO RAM
SOURCE MATROX ELECTRONIC SYSTEMS LTD

Eight input RAM LUTs on Matrox's PIP-512 image-processing
board enhance contrast when most of the information is concen-
trated in a narrow range as, for example, between 50 and 178
input gray-scale values as shown. In the first preprocessing
step, the lowest gray-scale value (50) for each pixel of the
digitized image is mapped to zero (black). The other values shift
correspondingly. The 128 gray-scale values are then mapped
over an expanded 255-level range.

compatibles. Extensive use of CMOS keeps
power consumption at less than 15W. “The
typical figure is twice as high,” contends David
MacRae, product manager at Matrox. ““You can
load up a PC/XT with three boards for true color
output. You might not be able to do that with
other systems.”

The PIP-512 provides 512-by-512-pixel resolu-
tion with 256 colors or gray-scale intensities per
pixel. The PIP-1024’s 1,024-by-1,024-pixel read/
write area can be organized as one 1K-by-1K
image or four separate 512-by-512-pixel images.
Eight input LUTs can increase the contrast of an
image—in which most of the information is
concentrated in a narrow range of intensity
values—by mapping the gray-scale values over a
wider range.

The Silicon Video board for the PC, PC/XT,
PC/AT or compatibles from Epix Inc. is notable
for its split-screen capabilities. A digitized image
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Microcomputer-

based image-

processing and

transmission
systems find
increased use
in key
industrial,
scientific and
business
applications.

is displayed on the right of the screen for com-
parison with a reference image displayed on the
left, or the screen can display a local and a
remote video image for teleconferencing. Sam-
pling resolution is programmable from one to
752 pixels per line, as is the spacing of sampled
pixels on a line and the number of lines per video
frame.

For motion analysis and other applications,
the optional 1M-byte image memory permits the
digitization and display of a sequence of 68
images, comprising 64 pixels by 240 lines or 34
images of 128 pixels by 240 lines without access
to the disk or the PC’s memory. Higher speed
motion analysis is served by a new board that
surmounts the RS170’s 30-frame-per-second
scanning-rate barrier. It digitizes at 380 frames a
second for 128-pixel-by-128-pixel images.

Advances in integrated-circuit technology will
enable Epix to introduce a single-board, full-
color, image-processing system early in 1986,
says company president, A.C. Petersen. The
12-bit-per-pixel-resolution board will take NTSC
composite video input and break it into RGB
components.

Send images down the wire

Industrial, laboratory or business applications
might require transmitting compressed, digitized

Chorus Data Systems Imaging
6 Continental Blvd. Technology Inc.
Merrimack, N.H. 03054 600 W. Cummings Park
(603) 424-2900 Woburn, Mass. 01801
Circle 403 (617) 938-8444

Circle 407
Datacube Inc.

4 Dearborn Road
Peabody, Mass. 01960
(617) 535-6644

Circle 404

Data Translation Inc.
100 Locke Drive
Marlboro, Mass. 01752
(617) 481-3700

Circle 405

Epix Inc.

7223 N. Hamilton Ave.
Chicago, Ill. 60645
(312) 764-9186
Circle 406

Matrox Electronic
Systems Ltd.

1055 St. Regis Blvd.
Dorval, Quebec
H9P 2T4, Canada
(514) 685-2630
Circle 408

Recognition
Technology Inc.

335 Fiske St.

Holliston, Mass. 01746
(617) 429-7804

Circle 409

Sky Computers Inc.
Foot of John St.
Lowell, Mass. 01852
(617) 454-6200
Circle 410

images or DOS, ASCII or binary files over
telephone lines, a capability of several video
boards. System integrators can use Chorus Data
Systems’ PhotoMail software, PC-Eye digitizer
boards and 1,200- or 2,400-baud modems, for
example, to transmit full-color images directly to
another PhotoMail system for real-time applica-
tions. The images can also be stored in an
electronic ““mailbox” for later use. Users can
capture IBM 320-pixel-by-200-pixel four-color
graphics from programs such as Lotus Develop-
ment Corp.’s Lotus 1-2-3.

SKYVID software for Sky Computers’ Sky-
Scout-PC board implements the transmission of
a 128-pixel-by-240-line image or text files over
2,400-baud modems. Received images can be
saved on disk. Typed messages, text files and
image files similarly can be sent between two
Epix video-board configured PCs equipped with
Virtual Video software. A 256-pixel-by-240-line
image transmits in 60 seconds over 2,400-baud
modems.

Such microcomputer-based image-processing
and transmission systems find increased use in
key industrial, scientific and business applica-
tions. Although the market for these systems is
still in its infancy, IRD expects it to grow from
sales of $300 million in 1985 to possibly $4 billion
by 1990, and *‘devastate’’ the facsimile and pho-
tocomposition markets.

Real-time image transmission over U.S. tele-
phone lines will get a significant boost in 1987
when AT&T Communications implements its
integrated services digital network T-1 interface.
It will supply 23 64K-bit-per-second (bps) clear
channels for video, voice and data and overcome
the limitations of today’s 9,600-bps telephone
lines, which only permit relatively slow, still-
frame image transmission.

IRD’s Bosomworth sees the wider use of
high-resolution image transmission as favoring
broadband local area networks over baseband
LANs and spurring the installation of high-
bandwidth fiber-optic LANs and optical-disk
storage.

“If you are going to ship any amount of data
over a LAN you need as wide a bandwidth as
you can get,” Bosomworth asserts. ““Fiber optics
and optical disks go hand in hand. Fiber optics
makes transmission cheap; optical disks make
memory cheap. With fiber-optic links you get
much faster transmission without a significant
increase in cost.” O
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- Multi-User

10 Times Faster
Half the Cost of LANs

ALLOY’S PC-PLUS

Here’s how to get the
job done — faster and
cheaper

Alloy’s PC-PLUS is the perfect

solution for sharing data among
users. Faster, easier to install and

maintain, and cheaper than LANSs.

Begin with a PC-SLAVE/16
expansion card containing an

8 MHz microprocessor which
operates at over two times the
speed of an IBM® PC’s processor.
PC-SLAVE/16 lets you read or
write hard disk data up to 10
times faster than most LANs at
half the cost of LANS!

How PC-PLUS expands
your PC’s capabilities
Plug a PC-SLAVE/16 into your

PC. Add a terminal and Alloy’s
Network Executive software. You

have the power of TWO PCs!
Sharing data, peripherals and
printers. Add more PC-SLAVE/16
cards and terminals as you need
to grow. And by adding Alloy’s
PC-XBUS and PC-QICSTOR,

up to 31 users can communicate
with the PC host and with each
other. That’s total utilization of
your PC’s capabilities and your
investment in software, hardware
and valuable time and data.

Speaking of investments

Because the workstations you add
are inexpensive terminals, the cost
of increasing your computing
capability is much less with
PC-PLUS than with the next best
thing. When you consider how
much more productive your office
would be if you added another PC,
choose PC-PLUS instead.

Alloy — your PC
Productivity Company

Alloy brings you more than net-
working. It brings you a complete
family of personal computer ex-
pansion products — from software
to hard disks. All to make your
PC more than a Personal Com-
puter. With PC-PLUS, you get a
Productivity Center plus all the
benefits of a Personal Computer.

Call Alloy today at (617)
875-6100 and raise your PC
to its highest power.

Computer Products, Inc.

Alloy Computer Products, Inc., 100 Pennsylvania Avenue, Framingham, Massachusetts 01701. (617) 875-6100, TWX: 710-346-0394
In Europe: Alloy Computer Products (Europe) Ltd., Cirencester, Gloucestershire, England. Tel: 0285-69571, Tix: 43340

IBM is a registered trademark of International Business Machines, Inc.
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Finally, a single-chip controller
that makes SCSI a standard worth standardizing on.

A REAL SOLUTION
Introducing the WD33C93, our remark-

able new SCSI controller that's a genuine
single-chip solution
for designers of SCSI

Hard  Optical Tape
Disk Disk  Drive

e bus systems.

QA
>

U U U Now, whether

Piner o you re designing
o M hard disk systems,
printers or plotters,
optical or tape drives,
digitizers, even host adaptors — or adding
a SCSI bus in a host system — SCSI has
never been more practical or easier to
design in.

REAL ESTATE SAVINGS
We've taken a board full of devices and
shrunk them into a single-chip solution.

Digitizer

Make the WD3392/3 control-
ler the backbone of your SCSI
system.

R R e SRR R i S T AT RS SRR < R T O SR e

REAL COMPATIBILITY

The WD33€92/3 is completely SCSI/ANSI
X3T9.2 compatible. So you can standard-
ize on it as either SCSI initiator or target,
and be sure of total compatibility with any
SCSI implementation on the market today
including other SCSI devices, control-

lers and host adaptors.

REAL ECONOMY
We've got a proven
history of putting com-
plex standards into silicon, then driving
those devices down the experience curve
as fast as the market demands.

As complex as the WD33092/3 s, it's
a down-to-earth implementation that
makes SCSI that much more attractive.
Matter of fact, you can just about afford

100%
3051 0N

TheWD33C93 has on-chip high current

to design aWD33C92/3 into

drivers, and supports both synchronous

and asynchronous transfers. Or choose

- theWD33C92 if you prefer to

3 every system you build, as an
N extra competitive feature.
S REALLY HERE.
2 Count on Western Digital to

L | add your own differential [

drivers.
Either way, four MB per
second transfer rates, combi-
nation commands that min-
\ imize host intervention,
\ and a Zranslate Address
w=  command that switches
from logical to physical address
make our SCSI controller the highest
performance, space-saving single-chip
solution youve been
looking for.

WESTERIIHI ADIGITA[

2445 McCabe Way, Irvine, CA 92714
Western U. S. (714) 8511221 Eastern U. S. (612) 835-1003
CIRCLE NO. 60 ON INQUIRY CARD

support your SCSI system

o ISheapa-— pequirements at both host and
doun costas we - peripheral ends of the cable.
drive up func-

The WD33(92/3 is here
today, ready to sample, with
high volume production
right around the
corner. For details, §_
contact the Western Dlgltal
sales office in your area.

tionality.

Includes all neces-
sary SCSI logic in a
CMOS + 5V 44 pin
chip carrier or 40
pin DIP







CalComp’s
ColorMaster
thermal printer
Photograph by
Rick Dressler

PRINTERS

THERMAL PRINTING
HEATS UP COLOR
HARD-COPY MARKET

Thermal printing forges ahead of ink-jet
and electrostatic technologies in producing
low-cost, color hard copy

Jerry Borrell
Senior Western Editor

As the use of color displays grows in applica-
tions ranging from business to computer aided
design, so does the need for color hard copy.
Since 1982, ink-jet, color electrostatic and ther-
mal technologies have competed for market
share in the hard-copy arena. However, recent
improvements in electromechanical design, in
printing components such as color ribbons and
paper, and in raster image processors (RIP) have
nudged thermal printers ahead in the race to
develop low-cost color output.

Ted Charter, business unit director with
CalComp, asserts thermal has grown faster than
ink-jet or electrostatic technologies due to its
reliability and durability. In the opinion of Bill
Ewer, vice president of printer-controller manu-
facturer Lasergraphics Inc., thermal technology
will “dominate the color hard-copy market over
the next several years.”

Seiko Instruments U.S.A. Inc. and Okidata
America Inc. are the leaders in bringing thermal
technology to the fore. Okidata has sold more
than 300,000 of its $200 Okimate thermal print-
ers, while Seiko has sold over 3,000 of its $10,000
D-Scan products. Their success in solving ther-
mal printers’ technical problems has encouraged
other manufacturers to follow their lead.

Thermal printing uses one of two techniques:
direct transfer and indirect transfer. Direct-
transfer thermal printing produces images on
chemically impregnated paper. When the print

head raises the temperature to a “blush point,”
two chemicals in the paper combine, creating the
printed image. Direct-transfer thermal printers
are well-suited for geophysical and medical-diag-
nostic applications, which utilize their gray-scale
capabilites.

The major method of indirect thermal transfer
employs liquefaction. Liquefaction, in which
heat liquefies a wax-based ink on a polymer
substrate, is the ascendant low-cost, color hard-
copy technique. The printing mechanisms use
serial or line-printer heads. Serial printers are
represented by Okidata’s Okimate and
Mitsubishi Electronics America Inc.’s S-300 ma-
chine. Serial printers move both head and ribbon
perpendicularly to the platen, like dot-matrix
printers. Line-printer heads employ arrays of
100, 200, 300 or 400 elements or “‘nibs” per inch,
and print one line at a time. (IBM Corp. devel-
oped an alternative indirect approach, resistive
technology, for its Quietwriter typewriters.)

Beats registration problems

Thermal-printer manufacturers must solve,
however, the problem of combining three pro-
cess-ink colors—yellow, magenta and cyan—to
produce a range of secondary colors. Vendors
address this problem by using ribbons divided
into yellow, magenta and cyan components. This
approach, unfortunately, requires a relatively
complex mechanism with the ability to overprint
in each of the three colors. Overprinting de-
mands precise paper handling to achieve true
color registration, or precise overlap of differ-
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Producing
B-size output,
Panasonic’s 400-
dpi thermal print-
er uses a half-
tone dither
technique to
generate
256,000 color
shades.
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ent-colored dots, which is crucial in determining
the quality of the final image.

Gary Marsh, product specialist at Panasonic
Industrial Co., emphasizes that problems with
registration grow as resolution increases. ‘‘At
200 dpi, problems are not too rough,” he says,
“but they’re five times more difficult [to solve] at
400 dpi. At that resolution, paper and ink regis-
tration must be controlled to within one half of a
dot.”

With most thermal printers, paper handling
and ribbon advance are handled separately by
independent motors. Friction-feed mechanisms
are not subject to the misregistration problems
encountered with tractor-feed mechanisms. Ei-
ther system must advance the ribbon, while
simultaneously advancing or retracting the paper
for each of the three color passes—increasing the
difficulty of exact registration and the time re-
quired to produce copy.

CalComp’s Colormaster thermal printer em-
ploys a different solution to paper handling,
according to Ron Morgan, director of product
development. The printer uses an A-size drum
that moves paper in only one direction, thus
improving speed and registration, the company
claims.

Multiple-colored ribbon, though, presents
several considerations for the system integrator.
The chemical properties of the ink, the composi-
tion and thickness of the film substrate holding
the ink, the platen mechanism on which the
paper and ink are pressed against the thermal

a

Intensity variations that adjust color bright-
ness and richness enable Mitsubishi Elec-
tronics’ G-500 thermal device to print quali-
ty photographic images at 300 dpi.

head, and the printhead itself are interrelated
factors that determine print quality. “Ink, rib-
bon and head mechanisms are inextricably re-
lated,” emphasizes Panasonic’s Marsh.

Mitsubishi Electronics plans to introduce the
first cartridge-based ribbons for A- and B-size
output, making it easier to switch between rib-
bons. It also allows a user to print two copies of
an A-size document with B-size ribbons.

The longevity of thermal inks is a plus for the
technology, claims Andrew Wei, president of
Seiko. To demonstrate this point, Wei has ex-
posed ink-jet and thermal copies to the sun for
several months. Although the thermal copies are
somewhat faded, the ink-jet copy retains just a
shadow of original imprint. On the negative side,
wax-based inks do not imprint on transparency
film with the same vivid chromaticity or lumi-
nance as they do on white paper.

Output size can be a problem for certain
thermal printers. Although many manufacturers
produce linear arrays of elements 8 inches in
width, suitable for A- or A4-size paper, B-size
printers are available only from Mitsubishi Elec-
tronics, Panasonic, Seiko, Benson Inc. and
Shinko Electric Co. Ltd.

Gulton Industries Inc. will demonstrate a
C-size printer this year. Built with Ricoh Corp.’s
thermal heads and sold in the United States by
Panatech Semiconductor, the printer will join
two 10-inch heads end-to-end to support 400-dpi
printing.

Printer vendors disagree on the relative merits
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These days, computer printer
technology appears to advance
at a rate faster than the speed of
most computer printers. And just
trying to keep pace could easily
keep a battalion of engineers occu-
pied on a full-time basis.

But over 90% of the world’s
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