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ALL IN ONE.

Introducing the Freedom ONE from Liberty Electronics

The Freedom ONE is the one terminal
for all of your ASCII needs. With the
Freedom ONE you don’t pay more for
advanced features. With the Freedom
ONE you don't sacrifice features just
because you pay less. At $449 the Freedom
ONE gives you the best of all worlds—in
one terminal.

The Freedom ONE is designed to be there
with all the features you need whatever
your application. A 14-inch flat screen
gives you the ultimate in crisp, clear char-
acters in either 80 or 132 column display
formats. Popular emulations like Freedom
200, WY-50, Viewpoint A2, TeleVideo
950, and ADM 31 let you fully utilize all

your existing applications programs. An
adjustable height keyboard with 44 easy to
program keys (88 with shift) lets you tailor
the key layout and functions to your liking.
Compact and attractive styling gives your
workspace a state-of-the-art look with
room to spare. These are just a few of the
no-compromise, unbeatable features you

get standard with the Freedom ONE.

For more information call Liberty
Electronics today (415) 543-4353, and
ask for it all. Ask for the ONE.

Liberty

We Make Terminals
CIRCLE NO. 1 ON INQUIRY CARD

Freedom is a registered trademark of Liberty Electronics WY-50 is a trademark of Wyse Technology ADM is a trademark of Lear Siegler, Inc.
Viewpoint is a trademark of Applied Digital Data Systems, Inc. TeleVideo 950 is a trademark of TeleVideo Systems, Inc.



How many more reasons do you need to Unplug your computer?

Until now, connecting 128 termi-
nals to your computer meant one
thing. A myriad of cards taking up
precious space on the backplane. And
accomplishing nothing but commu-
nications. All of which could frustrate
almost any self-respecting system
designer into hanging up his calculator.

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

Multibus® Il system.

computer cabinet.

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

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

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

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

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

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

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

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

An outlet for your frustrations.
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TTsnew Omnilaser page printer
can turn your PC intoa
desktop publishing system.

Combined with the right software,
you can now have a publishing house
right on your desk top.

If you have a personal computer,
you are ready to get started. TI’s
OmnilLaser with any IBM®-compati-
ble, Macintosh™, or virtually any PC,
and the right software, can help you
eliminate costly typesetting, outside
design work and printing. At 300-
dots-per-inch resolution, the dif-
ference between laser printing and
daisy wheel or dot matrix is more than
mere improvement. It’s light years
ahead.

The OmnilLaser Series 2000 family
from Texas Instruments is available
in three desktop models designed
to address workstation and shared-
resource environments at 8 and
15 pages per minute, respectively.
Both the 2108 and 2115 feature the

Ours Theirs

The OmniLaser uses the direct positive-
imaging exposure process as opposed to the
Teverse-imaging exposure process used by
many otheriser printers. The difference, as
shown above, is obvious.

31638
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PostScript® page-description lan-
guage, which allows full integration of
text, graphics and scanned images on a
single page. Your business communica-
tions will be more eye-appealing and
carry more credibility. And the Model
2015 was designed to handle text and
business graphics in a shared-resource
environment. All three OmniLasers,
with their standard interfaces and
emulators, allow you to take full
advantage of your present business
computer applications, as well. And
they'll give you unparalleled resolution
in both text and graphics. Blacks are
black, whites are white, and you con-
trol the shades of gray.

Overall, TI’s second-generation
laser printers offer up to 10 times the
duty cycle, 15 times the machine life
and 5 times the paper capacity offered
on their first-generation counterparts.
These advances, coupled with lower
maintenance cost and user-replaceable
consumables, significantly reduce the
costs of ownership. In fact, at pennies
per page, the Omnilaser’s per-page
cost is among the lowest in the industry.
TI OmnilLasers and the power of
PostScript.

PostScript is the page-description
language that drives OmniLaser Model
2108 and 2115 printers to their full

IBM is a registered trademark of International Business Machines Corporation.

Macintosh is a trademark of McIntosh Laboratory, Inc.

PostScript is a registered trademark of Adobe Systems Incorporated.

capabilities, including rotated type,
textures, patterns, halftones, images in
any size and shape, and a wide variety
of typefaces. Each font has one defini-
tion that is used as the basis for any
point size. You have complete control
over the size and positioning of your
text and graphics. PostScript also has
built-in commands for point specifica-
tion, circular arcs, curves, etc. You
can perfect your text and graphics on
your OmniLaser and PC, and then
take your original to a high-quality
production facility and skip all the
headaches of mechanical assembly.
Whether you're composing newslet-
ters, product data bulletins, ad proofs,
business presentations, technical man-
uals, or any type of document, you'll
find that with the power of PostScript,
you are only limited by your
imagination.

OmniLasers. They bring power,
flexibility and affordability to the
world of desktop publishing.

Turn your desk top into a publishing
house. For more information on the
new OmniLaser 2000 Series page
printers from Texas Instruments, call

toll-free 1-800-527-3500.

ls
TEXAS
INSTRUMENTS
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p. 25 . .. Counterpoint introduces its
System 19K multiuser computers.
Art direction and design by
Blankenship-Tavares. Courtesy of
Counterpoint Computers.
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Mini-micro hybrids rival local networks
A hybrid system combines a DEC minicomputer with IBM microcomputers
to obtain higher speed and lower cost than are possible with local

area networks
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RICH
COBOL

LPI-COBOL runs on a host of high-
performance UNIX super-micros, it’s
compatible with RM/COBOL, and it has the
features of a mainframe COBOL: powerful
debugger, informative error messages, cross-
language calls, and sophisticated optimization.

And, because LPI-COBOL is a true compiler,
your applications will run up to 30 times faster

than with

competitive products.

For more information, contact Language
Processors, Inc., 400-1 Totten Pond Rd.,

Waltham,

MA 02154 (617) 890-1155.

LPI-RPGII, LPI-COBOL, LPI-PL/I, LPI-BASIC, LPI-FORTRAN, LPI-PASCAL, LPI-C, LPI-DEBUG
LP! is a trademark of Language Processors, Inc. UNIX is a trademark of AT&T. RM/COBOL is a trademark of Ryan-McFarland Corp.
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Persyst.The wise choice for PC data comm.
Take alook!

Persyst's DCP-88 is a PC data comm solution worth And the board’s dual ported memory architecture
eyeing. A front-end processor smart enough to offload allows data to pass directly between processors at mem-
comm processing so your PC can sink its claws into ory speed—so communications fly through your system.
your application. Multiple lines and protocols for a multitude

And the DCP-88 works with your IBM-PC, PC/XT, of applications. Adaptable as it is wise, the DCP-88
PC-AT, PC/RT or PC-compatible. To turn any PC into a blends into your comm environment. With up to four
real communications work station—not a way station. serial ports, for example, you can tie to multiple hosts or

DCP-88’s processor keeps your PC working on PCs. Plus, the DCP-88 fully supports asynch, bisynch,
applications, not protocol overhead. The onboard SDLC and HDLC protocols so your system’s smart enough
processor offloads comm overhead, freeing your PC to for any application.
focus on applications. Supports printers up to 1200 lpm. The DCP-88

spans all your comm needs, providing high
speed printer support via its optional parallel
port. Up to 600 Ipm on the DCP-88/VM and
1200 Ipm on the DCP-88/VMX.

So don't let your PC comm stick you out
on a limb. Not when the solution is staring
you in the face. Gall or write Persyst for a

complete look at our DCP-88 line.

12T A G
x PERSYST.
EMULEX
Emulex/Persyst, 35645 Harbor Boulevard,

PO. Box 6725, Costa Mesa, California 92626

has more than enough capacity In Califomia,CcEﬁ]llm7lll4f/rtz(22égg§)é)5;l(_)71;liszidc California,

to handle the most sophisticated —— L - - i inen ,
Comm appllcamons IBM. PC. PC/XT. ll‘-’\Tf;:;;g‘[isZikrl;:::ur"[jﬁdm:fl‘:):]‘(’r:]‘;?r‘ikil;??:‘]lz\néup&gaﬂ‘l:”al Business Machines.

Choose from two DCP-88 models—each with a
processor poised to Swoop into action.
The DCP-88/VM with its 4.77 MHz
8088 is capable of handling most
applications. Or, for nearly twice the
throughput, select the DCP-88/VMX
with a 7.16 MHz processor.

Either way, you get a powerful
CO-Processor so your system’s
comm performance soars.

Dual-ported onboard
memory speeds data
transfer. With up to 512
KB memory, the DCP-88

CIRCLE NO. 5 ON INQUIRY CARD



Make the Connection

IBM PC/XT® and Compatibles

The Leading Edge’
Model “L” Series Modems

Hayes® Compatible

Model “L"™

Databases

Mainframes

Telecommuting

Networkihg

Telex

Electronic
Mail

Data
Transfer

Tele-
Communicating

Wall Street

Hayes®
News

Leadiné Edge® the first company to develop afford-
able IBM®-compatible personal computers, now offers
the first affordable Hayes-compatible modems: The
Model “L” Series™ Modems.

Like our personal computers, the Model “L” Series
Modems do everything the industry standard modems
do, except cost a lot.

For example, they can access databases. And data-
bases represent what could be considered one of the
largest compilations of information in the world, with
data on every topic from the stock market quotes to
corporate histories to the current exchange rates.

Model “L” Series Modems can send and receive data
to and from personal computers all over the world. You
can send electronic letters to locations all over the
country or over the ocean. It’s infinitely faster than con-
ventional mail and a lot less expensive.

They allow you to use your own personal computer
to send and receive Telexes.

They can also provide access to mainframes, making

1200B $149.95
2400B $289.00

$549.00
$799.00*

your personal computer a personal work station
wherever it is — in the office, at home or on the road.

And Model “L” Series Modems allow you to network
with other personal computers. You can share data or
share programs. You can even transfer files between
two completely incompatible systems (i.e. Apples® and
IBMs).

Yet at $149.95 and $289 respectively, the 1200B and
2400B Model “L” Series Modems are priced below
equivalent Hayes Modems. In fact the Model “L” Series
1200B, including software and a 24-month warranty, is
priced at one third the price of an equivalent Hayes
Modem.

We’'re just reaffirming what we proved with personal
computers. You don’t have to pay a lot to get a lot.

To make the connection for yourself, call 1-800-
USA-LEAD for more information and a dealer near
you, (617) 828-8150 in MA.

®
Leading Edge Hardware Products, Inc.
225 Turnpike Street, Canton, MA 02021 (617) 828-8150

Leading Edge Hardware Products, Inc. Fortune Fleet Division
55 Providence Highway, Norwood, MA 02062

Leading Edge is a registered trademark and Model “L" Series and Model “D;"‘'L,"‘M!'and “MH" are trademarks of Leading Edge Products, Inc. IBM and XT are registered trademarks and AT is a trademark of
International Business Machine Corp. Hayes is a registered trademark of Hayes Microcomputer Products, Inc. Apple is a registered trademark of Apple Computer, Inc. *Full Size Card
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EDITORIAL

SOFTWARE INDUSTRY
GOES CORPORATE

The spectacular growth period for the per-
sonal computer software market has ended. In
its place has come stability and maturity. For
some companies, these market conditions
have proved advantageous. For many others,
though, the results have proved disasterous.
Numerous acquisitions, mergers, and bank-
ruptcies have weeded out the weak, solidified
the strong, and neutralized the new. And
seemingly overnight, the software industry
changed from a pop culture to a corporate
structure. But more important, users should
benefit immensely from the transformation.

Until recently, software products were sold
via technology hype and accompanied by
flashy and dazzling promotion. It worked for
a long time. Software sales skyrocketed off

' the charts, fortunes were made and personali-
ties achieved international fame.

Sometime last year, though, the software
market saturated. At that time, according to
Business Week, it had blossomed into a $5
billion industry with about 14,000 companies
and some 27,000 different products.

But the flood of software has produced an
equal flood of user complaints. For example,
a recent PC World magazine survey about
software education revealed that more than
70 percent of the respondents were dissatis-
fied with their software. Nearly 50 percent
stated that programs did not meet advertised
performance and that adequate software sup-
port was offered only occasionally. Another
30 percent felt they were misled as to a pro-
gram’s capabilities. And 85 percent believed
that software publishers should be held re-
sponsible for product performance.

And that’s not all. Other user complaints
include deficient documentation, lack of tele-
phone help lines, and few money-back war-
ranties. What’s more, in a related PC World
survey, almost 70 percent of the respondents
claimed they had illegally copied software to
try it out before purchase.

It’s understandable, then, that market re-
searcher InfoCorp expects personal computer

MINI-MICRO SYSTEMS/September 1986

software sales to plummet to a 15 percent
compound annual rate over the next five
years, down from the 64 percent yearly
growth over the past five years. Most new
companies, says Business Week, are being
forced to go after small niche markets or to
sell their products to the market leaders. The
result? Market leaders (Lotus Development
Corp., Ashton-Tate, IBM Corp., Apple Com-
puter Inc., Microsoft Corp. and Micro Pro
International Corp.) have markedly increased
their market share. In fact, claims InfoCorp,
the top 15 software companies accounted for
72 percent of the $2.2 billion general-applica-
tions software market in 1985.

But, whether an industry leader or a new
challenger, all software companies must now
deal with new pricing and distribution rules.
Before, companies made the majority of their
sales through retail channels. Now, however,
after retail saturation, large corporations have
entered the market and have dominated the
software sales scene.

And in these corporations, data processing/
management information service managers
want to buy via direct sales channels. In addi-
tion, corporate managers insist on pre- and
post-sales support, service and training. They
also insist on getting volume discounts, doing
away with copy protection and implementing
site licensing.

All of these efforts are infusing much-
needed professionalism into the software in-
dustry. And satisfied software users can dra-
matically affect the software business climate.
Analysts unanimously agree that corporate
purchases of personal software should rise sig-
nificantly this year. Undoubtedly, if software
companies adhere to corporate purchase
agreements, then even small-volume and indi-
vidual buyers will come out on top.

Ay 28

George V. Kotelly
Editor-in-Chief
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Printer?

Who is The Thinking Printer’s Man? At IMAGEN, we beliéve it's the

try’s leading manufacturer of laser

kind of person who recognizes the advantages of dealing with the indus-

1g systems. Someone who can

appreciate our understanding of the wOrkgroup environment’s need to
integrate text and graphics. In both high-volume and high-quality printing.

Six years ago, we perfected the technol-
ogy that optimized laser printing. And at
IMAGEN today, we build intelligent laser
printing systems with an independent
“brain” that allows them to do what they
do best, and frees your host computer to
do what it does best.

Our printing systems feature a
dedicated image processor with three
MC68000s that, along with our sophisti-
cated page description languages, offers
more flexibility than simple printer con-
trollers can. Like clean text fonts and pub-
lication-quality graphics. Anywhere you
want them on the page. The kind of quality
that can turn documents that need to be
read into ones that want to be read.

ppliers claim

do is print multiple copies of the same orig-
inal per minute. With IMAGEN’s newest
system, you can print 20 completely differ-
ent pages in the same 60 seconds.

IMAGEN laser printing systems
offer a variety of innovative page manage-
ment features that handle automatic
duplexing, page reversal, electronic col-
lation and jam recovery. This, combined
with the ability to print on 11 x 17-inch
paper, allows you to produce as much high-
volume, high-quality documentation as you
want. With as much technical detail as you

need. And all our printers can be connected

through Ethernet and other networks.

So, if you'd like to learn more about
our laser printing systems, call IMAGEN
today at (800) 556-1234 extension 199 in
the Continental U.S. In California, call
1-800 441-2345 extensnon 199.

I e you have a printer
as you.
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QUICK MUX

Reduces costly equipment requirements.
Allows simultaneous 8 channel operation.

Input ports can accept full duplex data at any rate
up to 19,200 bps. Different speeds in each direction
are easily accomodated. The composite port which
links multiplexers features a built-in line driver.

Diagnostic features of the QUICK MUX include
displays of Receive Data and Transmit Data for each
port, Data Error and Data Loss Indicators for the
composite link. Switches provide a local loopback or
remote multiplexer test.

The Model 570 QUICK MUX with 8-25' cables sells
for $548 in single quantity.

Contact us today at Telebyte Technology Inc.,
270 E. Pulasky Road, Greenlawn, New York 11740,
800-835-3298 or (516) 423-3232.
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of aViking
workstation as another
way to add value.

If you're not integrating ergonomic support furniture in your system, you may be missing an
easy way to increase margins and add even more value. Users don't like shopping around to
complete the system any more than you do. Try buying a good workstation in your area
sometime. It's tough, and it sometimes opens the door to competition and criticism.

We think a lot of users care about the system environment, and well-designed support
furniture can make your system more comfortable. And therefore more useful and productive.
Call us on our toll-free line. Everyone wins: users get good furniture at no more cost; you

increase margins; and we win through economy of scale, even if the scale is just a few units

a month.

Call today, or write our OEM Department:
Viking Acoustical, Airlake Industrial Park,

; (Call toll free
Lakeville, MN 55044. 612/469-3405, or Telex 290693. 1-800-328-8385
12 CIRCLE NO. 91 ON INQUIRY CARD

ADA STANDARD
To the editor:

I would like to provide a correction to
your article, “Software tools slash de-
velopment time” (MMS, June, Page
95).

On page 99, you note that ““Ada is so
standardized that binary code produced
from one company’s compiler should
look exactly the same as binary code
generated by another company’s com-
piler.” This statement is simply not
true.

Yes, Ada (a registered trademark of
the U.S. government) is standardized,
probably more so than any other com-
puter language. But the standardization
is at the source code level, not the
binary code level. Before a compiler
may be legally declared an “Ada” com-
piler, it must successfully pass a series
of over 2,800 validation tests. These
tests [comprise] Ada programs whose
output and execution [are] checked to
insure conformity to the ANSI MIL-
STD-1815A.

There are no restrictions placed on
the binary code generated from an Ada
compiler. To do so would mean standar-
dizing on one particular company’s
computer hardware, operating system,
etc. This would contradict a major goal
of Ada: portability of applications
among different computer systems.

Bill Brykczynski

Research Staff Member
Institute for Defense Analyses
Alexandria, Va. 22311

Editor’s response:

You correctly point out that binary
code is not the issue. The sentence
should have read, “Ada is so standard-
ized that source code for one company’s
compiler should look exactly the same
as source code for another company’s
compiler.”

—Michael Tucker
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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 0S-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 uniqgue 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. OS-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,
08S-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 OS-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.
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MICROWARE.

~ Microware Systems Corporation
1866 N.W. 114th Street ® Des Moines, lowa 50322
Phone 515-224-1929  Telex 910-520-2535

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

Modular Hardware Deserves Modular Software

Micromaster Scandinavian AB Dr. Rudolf Keil, GmbH Eisoft 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.

CIRCLE NO. 9 ON INQUIRY CARD



Hundreds of leading
edge organizations
develop practical
applications using Tek’s
Family of Al Worksta-
tions. The 4400 Series
offers you excellent pro-
ductivity for rapid proto-
typing, expert systems
building and advanced
software development.

This productivity
results from Tek's commit-
ment to practical
research and develop-
ment goals. Goals we
can help you achieve
with tools like Common
Lisp and Prolog as well
as object-oriented lan-

uages like Smalltalk.

Il optimized to run on
Tek’s low-cost, high-
performance 32-bit
workstations.

Add to this the out-

- standing training and
support, and you know
why more and more inno-
vative developers are
selecting Tek Al systems
when they want to think
smart.

For more information,
circle the reader service
card or write to; Tektronix,
Inc., Al Marketing, PO.
Box 1000, M.S. 63-635,
Wilsonville, OR 97070.

Copyright © 1986, Tektronix, Inc.
Allrights reserved. VTT-101

Tektronix
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DEC AIMS PROPRIETARY VAXBI ARCHITECTURE AT OFFICE MARKET

Digital Equipment Corp. has moved aggressively to challenge IBM Corp.
in office automation with high-end entries in its proprietary VAXBI se-
ries, the VAX 8550 and VAX 8700. One scenario: The two machines, both
rated at 6.1 MIPS, would sit in a ‘‘regional office’”” where they would
handle an IBM mainframe at the ‘“home office’” and a wide range of
minicomputers and microcomputers in ‘‘sales offices.’”” The pitch is that,
while IBM might need up to six operating systems to handle only its own
machines, DEC would need just one. The 8550 ($364,000 starting price) has
I/O up to 16M bytes per second; maximum memory is 80M bytes. For the
8700 ($433,000 starting price), the maximum I/O is 30M bytes per second;
the maximum memory is 128M bytes.—Jim Donohue

DATA GENERAL BRINGS OUT FIRST TEO PRODUCTS

Marking its return as an active player in technical/engineering markets,
Data General Corp., Milford, Mass., unveiled the first two application pro-
grams that ride on its Technical Electronic Office (TEO) software platform.
One, TEO/Electronics, is for designers of electrical/electronic circuits; the
other, TEO/3D, is for architects, mechanical engineers and people who
draw maps. Prices for TEO/Electronics range from $9,000 per user; for
TEO/3D, from $25,000 for up to five users to $170,000 for up to 200 users.
Running in DG’s AOS/VS operating system, TEO integrates seamlessly with
DG’s office-automation software, Comprehensive Electronic Office (CEO).

—dJim Donohue

GOLD HILL DISPLAYS LISP FOR '386, PLUG-IN BOARD

Gold Hill Computers, Cambridge, Mass., has announced that it has ported
its Common LISP compiler to the Intel Corp. 80386 microprocessor. Gold
Hill claims that this is the first Common LISP to come to market for the
’386-based systems. Moreover, Gold Hill and AI Architects Inc., Cambridge,
Mass., announced a ’386-based plug-in board for the IBM PC, PC/XT, PC/AT
and compatibles that, the companies say, gives the PC nearly the perfor-
mance of a dedicated LISP computer. The board, called the HummingBoard,
and associated software convert the PC’s native processor into a high-
volume I/O coprocessor while its own 80386 performs large, memory-de-
manding operations. With 6M bytes of RAM and the Gold Hill’s LISP,
HummingBoard costs $7,000.—Michael Tucker

TANDY GETS DOWN TO BUSINESS WITH MODEL 3000HL
Tandy Corp., Fort Worth, Texas, has launched its long-awaited assault on

the business microcomputer market with the model 3000 HL, designed to
be a competitor of the IBM Corp. PC/XT. An upgrade of Tandy’s existing
model 3000 (Jaunched in 1985), the new computer is powered by the Intel
Corp. 80286 microprocessor, as is the PC/XT. Tandy says the 3000 HL runs
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four times faster than the PC/XT and, at $1,699 without a monitor, costs
30 percent to 40 percent less. A rigid-disk model will sell for $4,299.
Shipments start in September.—Jim Donohue

HP ADDS PC CONNECTIVITY TO LOW-END MULTIUSER SYSTEM

Look for November shipments of a new Hewlett-Packard Co. HP 260
multiuser system that will allow personal computers, including HP’s
Vectra, to be used as terminals. Two versions—Series 30 and Series 40—
support up to 15 users, compared to 11 on earlier 260s. The Palo Alto,
Calif., company is also telling VARs that applications for the 260 will run
on the HP 3000. Reason: Those minicomputers now support HP’s Business
BASIC, the language of the HP 260. The Series 30, with a 20M-byte rigid
disk drive and 512K bytes of RAM, starts at $8,500. The Series 40, which
features a disk-caching scheme, 40M-byte Winchester, tape drive and 1M-
byte RAM, begins at $15,000.—Mike Seither

LUCID LOCKS ON TO THE '386, IBM and XEROX

Common LISP-vendor Lucid Inc., Menlo Park, Calif., has announced an
agreement with Intel Corp. to port its compiler to Intel’s 80386 micro-
processor. A similar agreement has been inked to bring Lucid LISP to the
IBM Corp. RT PC. Moreover, Lucid and Xerox Corp.’s Artificial Intelligence
Systems revealed an on-going contract whereby Lucid will provide consult-
ing services to Xerox during the development of Xerox’s own Common
LISP. Lucid is already known as the LISP supplier to such market power-
houses as Sun Microsystems Inc., but these announcements bring the
company into the personal computer arena for the first time.

—Michael Tucker

SBE MOVES TO VME WITH LOW-COST MEMORY, COMMUNICATIONS BOARDS

SBE Inc., which has a reputation among OEMs as a supplier of Multibus I
products, is now in the VMEbus business. The Concord, Calif., company
hopes to make a dent in that market with two low-priced boards it intro-
duced this month. Priced at $1,195 in quantities of 100, the V-MEM-4
offers OEMs up to 4M bytes of global memory, selectable in 1M-byte blocks,
and supports 8-, 16- and 32-bit transfers. SBE is also bringing to market
the V-COM-8, a $795 eight-channel, serial-port communications board that
supports an asynchronous data-transfer rate of 34K baud per channel.
Target applications: cluster controllers for terminals or VMEbus data con-
centrators.—Mike Seither

GM LEADS USERS AND VENDORS TOWARD REAL-TIME UNIX STANDARDS

16

The General Motors Corp. Task Force met for the third time at Industrial
Technology Inc. (ITI) in July, to lay the groundwork for a standardized,
real-time version of UNIX. Based on users’ and vendors’ presentations on
the subject, the task force will submit to the IEEE P1003 UNIX standards
committee a white paper summarizing user requirements for a real-time
operating system. The report is expected to serve as the basis for real-time
extensions to the UNIX operating system. Anyone wishing to participate
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Thinking of tying

low-speed terminals onto a
| high-speed network?
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A high-speed LAN is ideal for file
transfer, distributed processing and
CPU-to-CPU communications.

But using it for terminal traffic can
cause problems.

You may be tying up bandwidth.
Low-speed terminal traffic on a high-
speed network can rob bandwidth
where it's needed most. That means
slow file transfers and sluggish
response for all network users. The
protocol overhead required for a
terminal to send small data packets
across an Ethernet® link can mean
that only 10% of the 10 Mbps band-
width is available.

By connecting your terminals through

an Equinox® Data PBX and connect-
ing your computers together with
Ethernet, your LAN runs at top effi-
ciency. An Equinox Data PBX dedi-
cates a full 12 Mbps to terminal data
traffic. More than 1300 devices can
run continuous 9600 bps data at the
same time, providing the best possi-
ble response through the network.

You'll tie up about $500 per terminal.
When you consider the cost of
Ethernet Terminal Servers, Taps, and
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Cable, Ethernet can cost between
$300 and $800 per terminal. An
equivalent solution using an Equinox
Data PBX with our 8-channel Terminal
Servers and twisted pair wiring is
about $100 per terminal.

You could tie up your computer.

Some Ethernet LANs handle terminal
switching by running special software
in your computer. So adding terminal
traffic means your computer spends
more time running the network and
less time running applications. An
Equinox Data PBX requires no special

Terminals
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software and handles all terminal net-
work processing without disturbing
the host. It even allows you to monitor
the network load and provides addi-
tional security for access control.

We won't tie you down.

Putting your terminals on an Equinox
Data PBX provides more terminal
switching features for less money
with greater efficiency, so you can get
the most out of your LAN. And be-
cause it works with all types of com-
puters and terminals you're not tied to
a one-vendor solution.

Don't think twice. Call Equinox.
1-800-DATA-PBX

In Florida Call (305) 255-3500
Equinox Systemns Inc.

12041 S.W. 144th Street

Miami, FL 33186-6108

Equinox is a registered trademark of Equinox
Systems Inc. Ethernet is a registered trademark
of the Xerox Corporation.

EQUINOX

We Make The Right Connections.
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in the creation of the paper should contact David Greenstein, General
Motors Technical Center,Warren, Mich., at (313) 947-0571.

—Wendy Rauch- Hinden

SYMBOLICS DEBUTS ENHANCED ENTRY-LEVEL, MID-RANGE PROCESSORS

Symbolics Inc., Concord,Mass.,is replacing its entry-level 3640 and mid-
range 3670 symbolic-processing machines with higher performance VLSI
CMOS-based models. With R0 percent greater processing speed than the
3640, and one-fourth the size, the new 3620 has I/O controllers, 4M bytes
of main memory (expandable to 16M bytes), a 190M-byte rigid disk and
three expansion slots. The new mid-range 3650 is 40 percent faster than
its 3670 predecessor and one-half the size. It comes with up to 32M bytes
of main memory and a 368M-byte rigid disk. Basic configurations costing
$49,000 and $65,000, respectively, are configured with development soft-
ware.—dJesse Victor

Q-BUS, VMEBUS GRAPHICS CARDS FEATURE CONCURRENT WINDOWS
Look for a pair of high-performance graphics display systems for VME-

bus computers and Digital Equipment Corp.’s MicroVAX II early next year
from Advanced Electronic Design Inc., Sunnyvale, Calif. The board sets
will support eight display-memory planes at a resolution of 1,280 by 1,024
pixels and draw 50,000 vectors a second. They furnish multiple concur-
rent windows for text and graphics. The Q-bus system for the MicroVAX II
uses standard facilities of the MicroVMS operating system and costs about
$6,500. The double-height VME board is aimed at the UNIX market and
will cost about $8,000. Both products are expected to be available in the
first quarter of 1987.—Mike Seither

XYLOGICS CONTROLLER SUPPORTS 16 PORTS WITH 32-BIT TRANSFERS

If you need full 32-bit data transfers over the VMEbus, consider the
model 780 communications controller from Xylogics Inc., Burlington,
Mass. It provides 16 full-duplex ports at 9,600 baud or eight ports at 19.2K
baud. The dual-height card boosts throughput for UNIX-based multiproces-
sing, multitasking systems with 10M-byte-per-second direct-memory ac-
cess and I/O message pipes. Full UNIX TTY subsystem emulation offloads
host-computer processing. The $2,495 10-MHz Intel Corp. 80186-based card
comes with Xylogics’ version of Hunter and Ready Inc.’s VRTX real-time
multitasking executive.—dJesse Victor

LAPINE, CONNER RETAIN FAITH IN 3%-INCH WINCHESTERS

California disk drive manufacturers LaPine Technology Inc. and Conner
Peripherals are so zealous about 3%-inch Winchesters that they build only
that size. This month, Milpitas-based LaPine is boosting the capacity of its
present line by using run length limited (RLL) encoding to reach 30M
bytes. The new Titan RLL 30, with an access time of 65 msec, will be
priced under $400 and aimed at the personal computer drive-card market.
Meanwhile, Conner is bringing out its first product, the CP 340, a high-
performance 50M-byte drive with an embedded SCSI interface. Conner
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claims the 340 has an access time of 29 msec. OEM pricing will be about
$750. The company, founded by disk-drive veteran Finis Conner and
backed by Compaq Computer Corp., has just opened its manufacturing
plant in San Jose.—Mike Seither

NEW COMPANY READIES HIGH-CAPACITY 3% INCH WINCHESTERS

Yes, Virginia, there still are disk-drive start-up companies—the newest,
Peripheral Technology Inc., Chatsworth, Calif., is betting that their Kore-
an-built 3%-inch Winchesters will match up favorably with similar prod-
ucts. The R0M-byte PT325 and the 30M-byte PT338 supply a 40-msec aver-
age access time. Evaluation models are expected to be shipped this
month.—Carl Warren

VENTURCOM INTRODUCES VENIX E-NET 205 FOR MULTIVENDOR COMMUNICATIONS

VenturCom Inc., Cambridge, Mass., has introduced VENIX E-Net 205.
This software program allows IBM Corp. PC/XTs, PC/ATs and compatibles
running VenturCom’s UNIX-based VENIX System V operating system to be
linked to Digital Equipment Corp. VAX minicomputers, and other hard-
ware, via Ethernet using the Transport Control Protocol/Internet Protocol.
VENIX E-Net 205, aimed at system integrators, uses Excelan Inc.’s EXOS
205 intelligent Ethernet controller to provide TCP/IP services to the host.
This increases networking throughput and application-processing capabili-
ties by downloading CPU-intensive protocol-processing functions to the
EXOS controller. That frees the CPU for application processing. VENIX
E-Net 205’s price of $595 includes two months of telephone support.
—PFrances Granville

SIGMA DESIGNS SHIP ‘COOL’ PC/AT EXPANSION CHASSIS

System integrators who pack an IBM Corp. PC/AT with high-powered
boards often come up short on cooling capacity or slots. Sigma Designs
Inc., San Jose, Calif., is offering a solution: the 12-slot ATE Expansion
Chassis with four cooling fans. The ATE features its own 275-watt power
supply, support for direct memory access and a programmable configura-
tion table. In OEM quantities: $1,500.—Mike Seither

TRUVEL’S SCANNER YIELDS X-RAY-LIKE RESOLUTION AND GRAY SCALE

20

Truvel Corp. of Torrance, Calif.,claims its 300-dpi ZComp prototype digit-
al scanner offers users a 3-to-1 zoom capability that effectively yields 900
dpi. The product supports up to 256 levels of gray for scanned pixels, thus
allowing proper handling of halftones that have 64 levels of gray per
halftone dot—something no other scanner has achieved. The ZComp, ex-
pected to be priced at $5,000, uses a special IBM Corp. PC-compatible
interface card. Product availability is planned for early 1987.

—~Carl Warren
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TANDY... Better Again’
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The Tandy 3000 HL isn’t just
compatible with IBM’s PC/XT—
it’s better. Better because of its
new 16-bit microprocessor that
lets you process twice the data
of IBM’s older, 8-bit design. Bet-
ter because it has nearly twice
the clock speed of the PC/XT.

Better because you get more
for less: only $1699.

The Tandy 3000 HL's 512K
RAM lets you run the software
that you’ve grown accustomed
to—at a much higher speed for
greater efficiency. And you can
expand with hard disk drives,
modems, and more.

The high power and low price
of the Tandy 3000 HL make it
perfect for offices requiring sev-
eral workstations. And the
ViaNet local area network can
bring your 3000 HLs together
with your existing MS-DOS
based computers. Users and de-
partments can be more efficient.

Plus, the American-made
Tandy 3000 HL is backed with
total support, including our leas-
ing, service and training plans.

Get the facts today, and you’ll
agree: the Tandy 3000 HL
(25-4070) is your basic building
block for total office automation.

The New
‘Tandy 3000 HL

Four times the power
of the IBM” PC/XT

...for less.

Available at over 1200
Radio Shack Computer Centers and at
participating Radio Shack stores and dealers.

Radio fhaek

COMPUTER CENTERS

A DIVISION OF TANDY CORPORATION

Send me an RSC-17 Computer Catalog.
Mail To: Radio Shack, Dept. 87-A-147
300 One Tandy Center, Fort Worth, TX 76102

Name

Company

Address

City
State ZIP

Phone

Price applies at Radio Shack Computer Centers and participating stores and dealers. Monitor sold separately. IBM/Registered TM International Business Machines Corp. MS-DOS /

Registered TM Microsoft Corp. ViaNet/TM ViaNetix, Inc.
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No contest.

When it comes to data base engines, nobody,
not DEC; not HP, not even the mighty IBM,
can out-last, out-blast Pyramid. And the chart
below tells the tale.

What it doesn't tell is why. So hold onto
your hat.

DATA BASE SYSTEM PERFORMANCE
Pyramid
Others

Number of requests

Response time

Other superminis have a very pronounced “knee” in their curve. That's where
their I/ O subsystems hit the wall. But not Pyramid. Thanks to our distributed
processor architecture, we deliver crowd-pleasing performance. For as little

as 2/3 the cost of our competitors’systems.

Smooth data base management requires
high aggregate throughput. So you need MIPS,
but you also need performance from every other
part of your system, too. And that’s why Pyramid
comes in first.

Our main power plant is the Pyramid 98x
ISOPROCESSOR" system. With its two symmet-
rical 32-bit processors, it out-runs both uni- and
multi-processor-based systems. Our optimizing
compilers kick in to boost performance even
higher. And they’re boosted even more by our
RISC-based architecture.

We also have processors for everything that
needs one. Namely, the disks, the terminals, and
any attached networks. That means the peri-
pherals always have a green light, and the CPU
can go its own way.

And our XTEND" bus is the ultimate in
handling. With an advanced cacheing scheme

and a message-based, 40 Mb/S bandwidth, it’s
no wonder.

But performance isn't the only thing we offer.

There’s comfort, too.

Yours.

We have strong relationships with every
major relational data base manufacturer. So not
only will you have a choice of what to run, you'll
get support from both us and them. No matter
who “them” is.

And since Pyramid systems are open systems,
built on widely-supported industry standards,
we can give you more different ways to go. Without
locking you in. Or locking your other suppliers
out. Chances are, they support the same stan-
dards. Like UNIX, for instance.

It’s that wide openness that’ll have everybody
cheering, including you, because a Pyramid
can give more people more data base access. From
individual users on pc’s, workstations or ter-
minals, to departmental micros and super-minis,
to mainframes running batch, transaction
processing, or scientific applications.

DBMS PROCESSING
REQUIREMENTS

While raw MIPS are important to a data base 50%
system’s performance, the system still spends Disk
most of its time on terminal and disk I/O. That's /0
why we use multiple distributed processors.

They put the computing power where you need it.

So you're not sitting there spinning your wheels.

A Pyramid can run with all of them.

Which should get you running for the phone.

Call us at 1-415-965-7200, Ext. 3450. Or write,
1295 Charleston Road, PO. Box 7295, Mountain
View, CA 94039-7295.

We'll respond with more information faster
than you can say, “Gentlemen, start your engines.

—=— PYRAMID
——= [ECHNOLOGY

The Shape of Performance.

IBM is a registered trademark of International Business Machines Corp. DEC is a registered trademark and VAX is a trademark of Digital Equipment
Corporation. UNIX is a registered trademark of AT& T Bell Laboratories. ISOPROCESSOR and XTEND are trademarks of Pyramid Technology Corporation.
© 1986 Pyramid Technology Corporation.
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Keyboard Data ntry Is
Slowing You Down,
Have A Talk With Your Computer

For fast, accurate data entry, Verbex
voice input is the answer. Our voice
data entry products are helping
companies in material handling,
inventory control, inspection, test and
other applications save thousands of
dollars in labor, time and equipment
costs, often with productivity gains of
100% and more. Now you can take
advantage of this proven technology
in a new, low-cost voice data entry
peripheral-the Verbex Series 4000
Voice Recognizer.

Integrating seamlessly with your
existing data entry operation, the
Voice Recognizer works with virtually
any mainframe, mini-, micro- or personal
computer. Unique, reusable, CMOS

and vocabulary words. He or she simply

drops the pocket-sized cartridge into the
Voice Recognizer console and it instantly

responds to verbal commands despite
accent, dialect, or interference from
loud background noise.

Simple software tools let you create
your own vocabularies.

With our IBM® PC-compatible Voice
Developer software, programming cus-
tom vocabularies is no sooner said than
done. Simple software tools let you
select words of any length using termi-
nology specific to your application,
your industry, and your firm. Training
your usersis fast, retraining is typically
unnecessary, and you may change your

cartridges hold each user’s voice patterns  vocabulary at any time.

Verbex

VOICE INDUSTRIES CORPORATION
CIRCLE NO. 15 ON INQUIRY CARD

True continuous speech recognition:
the key to your success.

With Verbex, the user inputs data in a
natural voice, so there’s no risk of fatigue
or irritation caused by the staccato dic-
tion that other products require. And
while others may claim it, only Verbex’s
patented continuous speech recogni-
tion algorithm achieves this natural
man/machine interface without sacri-
ficing accuracy or vocabulary size.

For details on the Series 4000 or our
OEM/VAR programs, call (201)267-7507.
Or write on company letterhead and
ask for a free video tape of voice appli-
cations: Verbex, VOICE INDUSTRIES
CORPORATION, Ten Madison Avenue,
Morristown, NJ 07960.

IBM is a registered trademark of International Business Machines Corp.
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With modularity, Counterpoint
builds mvultiuser computers

Mike Seither
Associate Western Editor

When you try to muscle your way
into a crowded market, it helps to
have Rambo at your side. That’s what
Counterpoint Computers hopes it has
with AT&T Co.—and other big inves-
tors—as it tries to sell its new System
19K multiuser computers.

Counterpoint, based in San Jose,
Calif., offers OEMs wide latitude in
configuring systems that serve from
six to 56 users. The company claims it
can do this at prices starting at $9,650
in OEM quantities, which begin at
about 50 units, much lower than
many key competitors. That could
rank Counterpoint among the price
leaders for multiuser systems using
the Motorola Inc. MC68020 pro-
Cessor.

For example, two competitors
based in San Jose, Calif.—Altos
Computer Systems and Convergent
Technologies Inc.—ask for OEM
quantities of 300 units before they cut
prices to, respectively, about $8,000
and $6,000 for entry-level versions of
their multiuser products.

‘Nice and aggressive’

Sandra Gant, an analyst with
InfoCorp., a market research concern
in Cupertino, Calif., says: “They have
a nicely engineered, aggressively
priced product that’s expandable. It
will ultimately be up to Counter-
point’s resellers to define the mar-
kets.”

Other market analysts like Gwen
Peterson, director of computer indus-
try service for Dataquest Inc., a San
Jose market researcher, are as much
interested in Counterpoint’s backers
and resellers as they are in its prod-
ucts. Peterson says the alliances are
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SMALL DEPARTMENT
(2-10 USERS)

UNITS: 64,100
VALUE: $2.9 BILLION

IBM, BURROUGHS LEAD THE PACK IN MULTIUSER SYSTEMS

WORK GROUP
(11-20 USERS)
UNITS: 188,900
VALUE: $3.4 BILLION

SOURCE: DATAQUEST

sure to open doors. “It’s not [Coun-
terpoint’s] products so much as its
window on world markets that will be
interesting to watch,” she says.

The biggest name: AT&T, which
signed OEM agreements with Coun-
terpoint and is expected to use, and
resell, System 19K.

Other major investors include
Kyocera Corp., the Japanese giant in
ceramic packaging of integrated cir-
cuits, and British and Common-
wealth Shipping Ltd., a U.K. compa-
ny with large holdings in high
technology.

Multiprocessing is key

Offering multiprocessing capability
at the low end of the market is one of
Counterpoint’s main marketing
thrusts, says marketing vice president
Paul Rosenfeld. He points out that
most of Counterpoint’s competitors
rely on UNIX-based single-CPU

technologies.

“We believe System 19K will rede-
fine what the low-end multiuser com-
puters are going to be,” Rosenfeld
says. “‘Our goal is to have a simple but
complete line that spans a broad
range of price and performance.”

Besides Altos and Convergent, the
competition includes Burroughs
Corp., Charles River Data Systems
Inc., Digital Equipment Corp.,
Hewlett-Packard Co., IBM Corp.,
NBI Inc., and NCR Corp.

System 19K is based on Counter-
point’s Advanced System Platform
(ASP), a 32-bit multiprocessing archi-
tecture the company originally intro-
duced in March. The first product to
roll out of Counterpoint was a stand-
alone monochrome graphics worksta-
tion. But with that announcement,
Counterpoint emphasized that the
basic ASP architecture would be the
foundation for not only graphics sys-
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tems but also for multiuser computers
and network servers.

For the System 19K multiuser sys-
tem, Counterpoint has augmented the
ASP architecture with processors to
handle file I/O and tie into peripher-
als using the small computer system
interface (SCSI). In addition, Coun-
terpoint has made networking an in-
tegral part of the System 19K by
building in an Ethernet adapter as
standard equipment—a feature that,
if available at all on competing sys-
tems, is usually an option only.

‘Seamless growth path’

Counterpoint’s pitch to OEMs and
system integrators is that ASP allows
them to address the needs of a variety
of vertical markets by offering cus-
tomers a ‘“‘seamless growth path.”
OEMSs can begin with a bare-bones
one-processor system and build on it.
Meanwhile, the packaging and prod-
uct line remain the same. All pro-
cessors, disk drives and tape drives, as
well as expansion devices, fit inside
common cabinets about the size of an
IBM PC.

War in a crowd

Counterpoint was formed two years
ago under the guidance of company
president Pauline Alker. Alker, a for-
mer Convergent Technologies execu-
tive, was involved in Convergent’s
major OEM deals with AT&T.

Although it is well-funded, has
AT&T in its corner and is strategically
allied with large international inves-
tors, success is not assured for Coun-
terpoint: It faces formidable competi-
tion from a number of entrenched
vendors.

At least 150 manufacturers now
produce multiuser systems. Of those,
about three dozen make UNIX-based
multiuser computers driven by Moto-
rola’s MC68000 microprocessor fam-
ily, says InforCorp’s Gant. It is the
32-bit MC68020 and Counterpoint’s
version of the UNIX operating sys-
tem that form System 19K’s back-
bone.

In its CXIX operating system,
Counterpoint has implemented
AT&T’s UNIX System V 2.2 and has
added features of Berkeley UNIX
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Alpha Micro AM2000 28 AMOS 240 2.4G 19,000 (list)
Altos 3068 16 UNIX 30 570M 7,900 (Q300)
Charles River Universe 16 UNIX 96 3.2G 19,000 (list)
Convergent S$320 16 UNIX 32 4G 6,000 (Q500)
Cromemco CS420 16 UNIX 64 280M 27,995 (list)
Counterpoint System 19K 40 UNIX 56 560M 9,650 (Q50)
NCR Tower 32 16 UNIX 32 4.7G 21,700 (list)
Plexus P75 16 UNIX 80 6.5G 23,500 (Q50)
Source: Manufacturers, Mini-Micro Systems

Counterpoint
has designed its
multiuser comput-
er to support
from six to 56
users. The UNIX-
based system
can simultaneous-
\ ly balance the
work load of up
to six application,
terminal and dis-
play processors.

Version 4.2, including the libraries
and commands for local area net-
working.

OEMSs may begin with a single bus
structure at the low end, or choose to
use a double bus designed for higher
performance, while still using the
same system components and operat-
ing system.

Modular cabinets

For low-end applications using up
to two processors, Counterpoint of-
fers an asynchronous 32-bit-wide Sys-
tem Composition Bus that can move
data at 12M bytes per second. It’s the
System Composition Bus that ties to-
gether up to seven Counterpoint

stacked modular cabinets. Using seri-
al arbitration, the bus provides access
to all processors, peripherals, Coun-
terpoint’s built-in Ethernet interface
and custom boards.

For more performance, OEMs can
add a synchronous Interprocessor
Bus, which has a maximum data rate
of 33M bytes per second and uses
parallel arbitration. In high-end sys-
tems, the Interprocessor Bus handles
communication between the termi-
nal, application and graphics proces-
sors, while the System Composition
Bus takes care of I/O activities.

Counterpoint’s Rosenfeld says ASP
balances the load of up to six proces-
sors in any combination as they exe-
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cute applications, I/0O functions and
bit-mapped graphics. Using a distrib-
uted dual-port architecture, each pro-
cessor has local tightly coupled mem-
ory; yet each can use the memory of
companion processors. Counterpoint

is not short on memory. A system can
have up to 40M bytes of RAM.

To help accomplish multiproces-
sing, Counterpoint locates copies of a
small part of the UNIX kernel—con-
taining memory and process manage-

ment, as well as paging—on each pro-
cessor so that those functions can be
handled independently. The drivers
for Ethernet and storage peripherals,
however, remain in the central pro-
Cessor. O

SOFTWARE VIEWS

Michael Tucker, Associate Editor

The trouble with UNIX is that you
can never tell what’s news and what
isn’t. For instance, at this year’s
NCC, AT&T Co. announced UNIX
System V Release Three. The new
release—which may have been the
subject of more speculation than any
technology since the Manhattan
Project—was greeted with a yawn
heard round the world. The trade
press, market analysts and informed
users responded grumpily that there
was nothing in Version Three that
they couldn’t have gotten elsewhere.

In all fairness, Release Three
wasn’t all that bad. The way it han-
dles distributed computing prob-
lems, for example, proves it to be
good and solid software. But, appar-
ently, good and solid wasn’t enough.
What was wanted was something Big
and Blue. As Three was being ana-
lyzed with universal and militant ap-
athy, another version of UNIX was
being hailed as a genuine revolution:
AIX, the UNIX-compatible opera-
ting system used by the IBM Corp.
RT PC.

Some observers said AIX proved
that UNIX was the wave of the fu-
ture. Of course, there was another
view: that AIX might be a Trojan
Horse, bringing an end to UNIX.
Speaking informally, one developer
told me, “If you look very closely,
you”ll see that’s what really in there
is a [IBM] VM kernel with a UNIX
shell.”

Meanwhile, almost unnoticed, the

In battle over UNIX,
POSIX is a peacemaker

IEEE computer society’s P1003
working group on UNIX standards
(the group includes IBM and AT&T
as members) announced POSIX.
And, perhaps, it’s POSIX that’s news
in the long run. AIX and Three,
because of IBM and AT&T, may
dominate events in the large and
flashy way of short-lived phenome-
non. POSIX, on the other hand,
could be as inevitable and eternal as
continental drift.

The IEEE working group can’t use
the name “UNIX"” because that is a
trademark of AT&T. Therefore,
when P1003 set out to build a trial
standard that would provide applica-
tion portability between UNIX-com-
patible systems, it also had to pro-
duce a name for that standard. It
came up with POSIX, which com-
bines ‘“Portable Operating System”
with the “IX” designation of many
UNIX-compatible systems.

POSIX now exists as an IEEE
“trial use document.” That is to say,
it is a specification for software rath-
er than actual software. It spells out
exactly how the IEEE thinks applica-
tions should interface with UNIX-
compatible operating systems like
AIX, Three, XENIX and all the rest
of that crew. POSIX is concerned
solely with the UNIX interface. The
people who wrote it deliberately set
out to ignore what goes on in the
kernel. Their Eleventh Command-
ment was, “Thou shalt not muck
about below the shell.”

The history of UNIX has been a
story of repeated kernel-level

changes. Originally meant as an oper-
ating system for software develop-
ment, UNIX has been gradually
forced to do things that it simply
wasn’t designed to do—for example,
jobs in office automation and real
time processing. These jobs required
extensive revisions at its very heart.
Indeed, maybe that was why Three
appeared such a dud: It did not con-
tain the fundamental, kernel-level
changes that many UNIX fans feel
are necessary. But then, since those
same UNIX fans are using UNIX for
quite dissimilar purposes, requiring
quite different kernel-level changes,
maybe AT&T would have been
damned no matter what it did. Per-
haps, too, that was what made AIX
so exciting; it did something really
dramatic with the kernel, even if that
meant throwing it away completely.

A good many people would argue
that the very nature of computing,
with alil those different applications
and mutually incompatible require-
ments, makes a single, all-things-to-
all-users super-kernel impossible. If
so, then the future of UNIX may be
its interface, below which different
specialized kernels will be switched
in and out, depending on the unique
requirements of the application.
That interface is POSIX. One could
envision a UNIX industry in which
vendors would develop vertical-mar-
ket kernels. Users would then pur-
chase those kernels secure in the
knowledge that they would interface
with anything else that also main-
tained POSIX-compatibility.
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Yes, this really is
the Year of the LAN

Lori Valigra
Contributing Correspondent

After several jump starts, the local
area network industry is roaring this
year, ignited by the big engines of
IBM Corp. Next year could be even
better. When IBM revealed key ele-
ments of its token ring LAN strategy
last October, it brought order to a
market awaiting a standard from its
largest would-be leader.

“The local area network market has
come into its year,”” says Mark D.

Stahlman, research analyst with the
Sanford C. Bernstein & Co. Inc., New
York, investment research concern.
He says IBM introduced a LAN that
is easy to use and set up: It will
stimulate business for system integra-
tors and value-added resellers. “IBM
has accelerated the pace of token ring
product introductions and is working
closely with a number of independent
LAN vendors to push the token ring
among them. There will be big oppor-
tunities in 1987.”

Among those opportunities are

products connecting or bridging
token ring LANs and the other indus-
try standard LAN, Ethernet. Al-
though Xerox Corp., Stamford,
Conn., launched a strategy similar to
IBM’s five years ago with Ethernet,
Xerox lacked the strong computer
line and installed base needed to pop-
ularize LANs. Ethernet got a much
needed boost three years ago when
Digital Equipment Corp., Maynard,
Mass., began selling products using it,
explains George Colony, president of
Forrester Research Inc., a Cambridge,
Mass., market research concern.

Activity increases

Colony and other industry analysts
have noticed a marked increase in
activity among system integrators

Token-Ring inventor levies license fees

There was a hitch when IBM Corp. announced its
Token-Ring Network local area network last year. IBM
didn't own the patent for token ring technology, and
some industry participants feared they'd have to pay
hefty royalties to the man who did: Olof Soderblom, a
former IBM employee.

This summer, Soderblom said he wants royalty fees
of 1 percent of the net selling price, to a $275 maxi-
mum, depending on the price or volume of product
sold. There also is an initial $15,000 sign-up fee and a
$10,000 advance for future royalties.

Soderblom claims to have 16 licensees, with 10
pending. Ungermann-Bass Inc. and Bridge Communi-
cations Inc. have licenses. The royalties don't apply to
IBM, which bought a flat fee license in 1980. Industry
analysts estimate the license cost Big Blue's World
Trade operation about $5 million.

The right to collect royalties was granted
Soderblom after a 16-year, $1-million battle defending
repeated challenges to his invention (he invented the
token ring concept, not the actual LAN). The patent
was reissued in March 1985. “Little did | know that
this would become a career of mine,” says George
Vande Sande, Soderblom’s attorney and a partner at
Pollock, Vande Sande & Priddy, Washington, which
took the case in 1968.

Soderblom came up with the token ring concept in
1967 when he worked for Swedish bank Svenska
Handelsbanken. The bank needed an on-line system
to attach 2,000 terminals in 500 branch offices spread
over 1,500 miles. Soderblom’s concept was to use
unaddressed or decentralized polling, subsequently
called token ring. IBM was one of the primary contrac-

SODERBLOM PATENT LICENSING FEES

Basic fees $15,000, sign up
$10,000 advance or
future royalties
4M-bps No. of boards Percentage of
PC board fees sold per quarter net selling price
1-6,000 2.75
6,001-12,000 2
12,001-XXX 1
Other board fees Net selling price ($) Percentage of
royalties
1-600 4
601-10,000 2.67+7.98
10,001-XXX $275 maximum
Node (box) fees Net selling price ($) Percentage of
royalties
1-10,000 275
10,001-XXX $275 maximum

Source: Olof Soderblom

tors supplying equipment for the network, and it sub-
sequently used the technology in its retail and bank-
ing computer systems and in its Token-Ring Network
LAN.

Soderblom, who worked for IBM in Sweden from
1969 to 1975, believes he won't face more patent
fights. "l can now walk the tightrope without a safety
net” he says. His U.S. patent does not expire until
1998.

He's gotten a tidy remuneration for his troubles.
Royalty income last year was $750,000, and it topped
$1 million in the first five months of this year. He says
he's spent about $1 million to prosecute and address
patent claims internationally.
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Solutions you can touch

CIRCLE NO. 16 ON INQUIRY CARD

When McDonnell Douglas, Teledyne
Controls, and SAIl Technology had
special requirements for their military
and avionics products, they came to
Carroll Touch for a solution.

Carroll Touch offers a line of high-
performance, cost-effective infrared touch
systems and EL displays equipped with
touch. Providing exceptional functionality
and exceptional flexibility, these MIL
SPEC-qualified units make user interac-
tion easier, faster, and more accurate than
any other type of input device. They are
rugged, reliable, and especially well-suited
for harsh or hostile environments, from
the flight deck to the battlefield.

It's no wonder more and more com-
panies are using Carroll Touch products
in their systems. Discover solutions you
can touch. Contact Carroll Touch today.

Carroll Touch

a subsidiary of AMP Incorporated
In Touch with Technology
PO. Box 1309

Round Rock, TX 78680
512/244-3500, Telex 881906

Carroll Touch is a registered
trademark of Carroll Touch, Inc.



The people who make Seagate




the first name 1 disc drives:

Sam

There’s no substitute for experience when
you're designing disc drives. There’s no sub-
stitute for Sam Geller either.

When he built the models for the first Win-
chester drives, Sam helped start an industry.
Now 15 years later, our model shop manager
knows so much about making drives that we've
made him promise not to retire unless he gives
us five years notice.

“I've been making precision mechanical com-
ponents since Roosevelt was president,” Sam
said. “Teddy Roosevelt.”

Sam makes his experience pay off in improved
drive performance and reliability. As part of the
design team that perfects each prototype before
a drive goes into production, he knows when a
piece is built right.

“If we can’t build it here,” Sam said, “it can’t
be built anywhere.”

OEMs have come to expect this kind of relent-
less emphasis on quality from Seagate. That’s
one reason they’ve bought more than 3 million of
our 5%41" hard disc drives.

Seagate’s reputation is built by its people.

If you think your drives should be designed by
dedicated experts like Sam, call us.
800-468-DISC. In California, 800-468-DISK.

5. Geller

&F Seagate

The first name in disc drives.
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who are using LANs within depart-
ments or small work groups and, in-
creasingly, tying them to larger corpo-
rate networks.

Examples:

Bankers Trust Co., New York, is
moving to get 18 personal computer
networks to communicate with one
another and with other computers
and networks.

The Travelers, Hartford, Conn.,
plans to install 1,000 IBM token ring
networks nationwide and has spent
millions of dollars wiring its reno-
vated buildings for the IBM network.

“Large organizations are making
commitments worth $10 million or
more to corporate-wide networking,”
says Ralph Ungermann, president of
Ungermann-Bass Inc., Santa Clara,
Calif. The company, the largest sup-
plier of general purpose LANSs, sold
$72 million worth of networks based
on Ethernet technology last year.

Judging from the size of some re-
cent LAN purchases (the National
Security Agency has awarded AT&T
Co. a $50 million-plus contract), the
existence of more than 300 equip-
ment suppliers and estimates that
only 3 percent of the 14.9 million
computer workstations in U.S. com-
panies were attached to LANs last
year, the market for the products is
large. According to estimates by the
investment research concern, Sanford
C. Bernstein, the $405 million world-

wide LAN market in 1984 should
grow to $1.2 billion in 1986 and to
$4.9 billion in 1990, an average annu-
al growth rate of 50 percent.

Fortune 1000 firms will buy about
45 percent of the LANs, says
Forrester’s Colony. He expects IBM
to gain a 43 percent market share with
the Token-Ring Network and its other
network, the PC Network. Colony
says IBM could draw in about $1.5
billion in revenues by 1990 from To-
ken-Ring.

Creates opportunities

As did the IBM PC, the Token-Ring
Network will create opportunities for
system integrators, analysts believe.
Already, Apple Computer Inc., Cu-
pertino, Calif.; Bridge Communica-
tions Inc., Mountain View, Calif.;
3Com Corp., Mountain View;
Ungermann-Bass and software com-
panies such as Microsoft Corp., Belle-
vue, Wash., have announced support
for connections to the Token-Ring
Network or other products for it.

Jon Shirley, Microsoft president,
says LAN software, particularly ap-
plications programs, will represent a
bigger portion of his company’s reve-
nues. “There’s a lot of potential out
there. Almost no existing software is
designed to take advantage of local
area networks, especially software for
personal computers,” he claims. Mi-
crosoft sells its MS-Net software to

IBM WILL COME ON STRONG

Market share (%) Revenues ($ millions) Revenue growth (%)

1985 1986 1990 1985 1986 1990 1985 1986 1990
Ungermann-Bass 21.0 199 158 536 931 2686 440 738 10.1
Sytek 11300118 990 289 6§51 . 1529 .:850 908 180
Bridge B3 BB8-.104 211 403 171.6 820907 '28.0
Micom/Interlan 97 87 54 248 410 923 422 655 89
Network Systems 54 68 82 138 317 139.1 1739 1290 289
Other datacomm 255 212 84 652 992 1436 1436 522 (125)
IBM 0 16 83 0 7.7 1418 0 0 571
DEC 4254458 106 1208 98.5 173.0 957 29.9
Other computer 146 155 2188 373 724 -3212 0 944 249
AT&T 0100 64 0 45 1091 0 0 §1.7
Other PBX Q:-06 .36 026 61.3 0 0 544
TOTAL 100 100 100 255.3 468.4 1,700.0 805 835 215

Source: Sanford C. Bernstein & Co.
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help programmers write software for
any type of LAN.

Another potentially booming mar-
ket will be for hardware and software
that can connect Ethernet and token
ring networks. 3Com, Banyan Sys-
tems Inc. of Westboro, Mass., and
others offer such gateways. Colony
says the market for such products was
$53 million in 1984 and should ex-
pand to $743 million in 1990.

Even IBM sees the need to offer
connections to both types of LANs. In
late June it announced both Ethernet
and token ring connections for its RT
PC reduced instruction set computer.
The Ethernet adapter card ($850)
runs at 10M bits per second; the
token ring card ($1,095), at 4M bps.

There’ll be opportunities for sys-
tem integrators and VARs to connect
LANs to more complex networks
such as DEC’s DECnet and IBM’s
Systems Network Architecture. Com-
panies like Apple, 3Com and
Ungermann-Bass are positioned to
sell larger network-systems solutions
to capture market share in the maze
of corporate networks.

3Com is moving from being a
LAN-adapter supplier to offering sys-
tems for work groups, says president
Bill Krause, who estimates there are
about 5 million users in 10 million
work groups who are potential cus-
tomers.

DEC is furthest along in tying to-
gether all levels of networks, says Col-
ony. DEC includes built-in Ethernet
hardware in all new products; the
price of the LAN attachment is as
little as $50 per computer or terminal.
DEC has about 3,400 Ethernet cus-
tomers, and about half of its VAX
minicomputers are sold with net-
works.

Consultant Stahlman estimates
DEC drew $165 million in LAN reve-
nues last year and should sell $220
million worth this year.

AT&T’s ambitions

AT&T, another major competitor,
has high ambitions for its LANs and
is building sales from its 44,000 cus-
tomers of private branch exchange
(PBX) telephone systems. George
Martin, director of computer market-
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Introducing the VMEbus
boards that need practically
no introduction.

Getting acquainted can get expensive. Especially if your  vmexzss
VMEbus CPU boards require extensive modification of your .~ %
existing software.
Fortunately, now ISKRA makes CPU boards with Intel'and }
Digital'microprocessors that show up ready for work, Day 1. |
ISKRA’s VMEx286, with an 8MHz 80286 microprocessor, is |
already fluent in XENIX!iRMX; and MS-DOS. And our VMExJ11
has an equally firm grasp of Digital’s DCJ11Tand RSX-11M; and
adapts to single and dual processor configurations. |
If you want to skip over the formal introductions and get
right down to business, then write to us at 222 Sherwood Ave.,
Farmingdale, NY-11735 or call toll-free 1-800-862-2101. In New

York, call us at 516-753-0400.
TOD R
VME TECHNOLOGIES
‘ et I
HIGH PERFORMANCE VIME BOARDS

VMExJ11
with
Digital DCJ11

*Trademark of Digital Equipment Corp. F1rademark of Microsoft Corp. **Trademark of Intel Corp. VMEx286 and VMExJ11 are trademarks of Iskra VME Technologies.
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NECS PINWRITER P5XL HAS

Our Pinwriter® PSXL printer has changed forever the way people look at dot matrix printing.

It's the first and only dot matrix that can use a letter-quality multistrike film ribbon—the same
ribbon used in typewriters and letter-quality printers, such as our Spinwriter” Which means for the
first time in computer history you can produce important letters and documents with crisp, black,

true Ietter—quahty printing without sacrificing speed or graphxcs capability.
‘ ' Fast, black letter-quality printing will be the primary reason
% many people will buy a PSXL printer. But there are plenty of
¢ other good reasons. In fact, it's the most versatile printer ever
* created for personal computers.
It can use an optional ribbon to print seven other colors plus

Dear Mr. Black:

Actual line printed <
o With a Pinwriter PSXL printer o el

- black And it has the best graphics resolution of any impact printer you
can buy, due in part to our advanced 24-pin printhead. Plus it can print more typefaces automati-
cally than any other dot matrix printer. And it's quiet and fast.

You can also expect a PSXL printer to turn out millions of characters before it will need
service because it has the highest reliability rating in the industry. And there's a nationwide network

m ¢ and C ) The chevrons and serpentine designs are registered trademarks of Binney and Smith Inc., used with permission © 1986 NEC Information Systems, Inc



MADE BLACK A PRIMARY COLOR.

of NEC Customer Engineering Service Centers to take care of maintenance.
Now, while the Pinwriter PSXL performs a little black magic, you won't have to go in the
red to buy it.
The Pinwriter PSXL is the latest addition to the most advanced and extensive family of 24-pin

printers available. See it at your dealer or for an information package that includes

actual print samples, call 1-800-343-4418 (in MA 617-264-8635).
Or write: NEC Information Systems, Dept. 1610,
1414 Massachusetts Ave., Boxborough, MA 01719.

. NEC PRINTERS. THEY ONLY STOP
\ WHEN YOU WANT THEM TO.

NEC

NEC Information Systems, Inc.
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Invest in BIZCOMP’S

the NonRisk” Modem
comes free.

Our Insurance Policy is a major portion of what you get
with Bizcomp's NonRisk™ Modem. In today's world the
only constant is change. The value of Bizcomp's
Insurance is the flexibility to handle system
requirements which may change over time.

Why the NonRisk Modem for Your New Application

Unlike commodity modems that are “frozen in
silicon,” the Bizcomp NonRisk Modem is based on
software that can handle changing system
requirements and installation difficulties.
Granted, modem chips lower prices, but at

whose cost? Yours — or the modem vendor?

It may look like an attractive offer at first, but modern
business decision-makers are wary of additional costs
downstream due to being “frozen in silicon” by modem chips

Business managers demand open options for :
unexpected problems. The NonRisk Modem provides the answer
to that challenge.

Why Bizcomp for Your Company

Customer-proven field reliability

Efficient, “no run-around” factory-direct relationship
Experience from eight years of solid, profitable growth
Technical expertise as the patent-holder on auto-dial modems

That's just part of our NonRisk Modem Solution. You can discover the rest by
calling 408/733-7800. We'll help you keep your options open. Call us today.
CIRCLE NO. 21 ON INQUIRY CARD

Bizcomp Corporation 532 Mercury Drive Sunnyvale, CA 94086
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ing at AT&T in Morristown, N.J.,
says, “We want to come from our
communications strength and initial-
ly go after the PBX base to capitalize
on our heritage.”

AT&T offers several LANs, includ-
ing a competitor to token ring offer-
ings called Starlan. Martin is keeping
all options open. “If a token ring
connection is needed in a network,
we’ll offer it.”” A minimum Starlan
connection—including cable, hard-
ware and software—is $720. Colony
says Ethernet costs about $1,000 per
computer connection; Token-Ring
Network, $1,500. AT&T also offers a
PC PBX connection board to connect
AT&T or IBM and compatible per-
sonal computers to the PBX for $700.

To capitalize on the market poten-
tial, independent LAN companies are
forming strategic alliances to expand
their product lines and distribution
channels. Ungermann-Bass and IBM,
for example, will codevelop industri-

al-automation LAN products with In-
dustrial Networking Inc., Santa
Clara, Calif., a joint venture company
of Ungermann-Bass and General
Electric Co. And Ungermann-Bass
has signed to work with Hewlett-
Packard Co., Palo Alto, Calif., to co-
ordinate support for customers own-
ing Ungermann-Bass broadband
Net/One networks and HP 1000 and
3000 minicomputer systems.

3Com and fiber optic company
Codenoll Technology Corp., Yonkers,
N.Y., have become strategic partners
in an agreement that will enable
3Com products to transmit over fi-
ber-optic cable.

Even IBM expanded its distribu-
tion by creating a new type of value-
added dealer. Instead of just being
able to sell one token ring package
with each PC sold, the new VADs
design, install and maintain LANs for
customers with large numbers of
standalone personal computers. [

New satellites provide
links fo remote terminals

Stephen J. Shaw
Washington Editor

A combination of small, inexpen-
sive earth stations and a new genera-
tion of communication satellites of-
fers new ways to interconnect host
computer systems and remote termi-
nals. Satellite-based data networks,
scheduled to appear this year, may
permit providers of long-distance tel-
ephone service to reach customers
directly, bypass local telephone lines
and eliminate network access charges
now paid to local telephone compa-
nies.

Several satellite-system operators
have teamed with earth-station man-
ufacturers and providers of recently
announced data communications
services. A handful of large organiza-
tions has also unveiled plans to use
thousands of small, interactive satel-
lite “dishes” to beam data between
host systems and processors at remote
locations.

In May, AT&T Communications

began its Skynet Star Network Serv-
ice. The first customer was AT&T
Communications, which will use sat-
ellite transponders leased from RCA
American Communications Inc.,
Princeton, N.J., to transmit data at
rates between 9.6K bits per second
(bps) and 56K bps from a central
earth station hub to an unspecified
number of remote locations.
According to John Smart, vice pres-
ident of business markets and ser-
vices for AT&T Communications, the
service is aimed at customers like
large retail concerns and financial-
service organizations that collect and
disseminate data over wide areas.
AT&T joins a number of other
communications carriers that have
entered the market to provide inter-
active data services by satellite. GTE
Spacenet Corp., McLean, Va., which
markets its service under the Skystar-
200 label, provides throughput rates
ranging from 2.4K bps to 56K bps.
MCI Communications Corp., Wash-
ington, is expected to announce a

High Density System
and
VMEDbus Peripheral
Local Memory

® The Sun 3-Series

The SNXRAM is the first 12 MB

Sun 3-compatible memory card that

delivers the full 16 MB address space

using a single slot. Replacing up to

3 Sun memory cards, it frees two

VMEbus slots for expansion.

® Available in 2, 4, 8, or 12 MB
capacities.

® No Dip Switches, it comes factory
configured for correct starting
address and memory sizing.

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

The VMERAM provides

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

Write or call for our new designer
literature packages.

Sun is a trademark of Sun Microsystems
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similar service. It would use the three
satellites and the marketing staff it
acquired last year from Satellite Busi-
ness Systems, McLean, Va., in the
deal that brought in IBM Corp., a
former part owner of SBS, as an in-
vestor in MCL.

For ground hardware, AT&T has
signed a “teaming arrangement’’ with
Harris Corp., Melbourne, Fla. Harris
is expected to provide the earth-sta-
tion terminals, packet-switching and
interface equipment to link the sta-
tions with host computers and remote
processors. In turn, Harris has signed
an agreement with Matsushita Elec-
trical Industrial Co. of Osaka, Japan,
that will permit Harris to market
Matsushita-built earth stations to
AT&T and others in the United
States.

In a similar fashion, GTE has
reached an agreement with NEC
America Inc., Fairfax, Va., for NEC to
supply its Nexstar line of small earth
stations. The stations, designed by
NEC’s Japanese parent corporation
and manufactured in the United
States, weigh less than 250 pounds
and can be mounted directly at cus-
tomers’ premises on rooftops, outside
walls, in parking lots or other loca-
tions adjacent to a building. Delivery
of the stations is expected to begin
sometime next year.

Users line up for networks

Despite this recent activity, poten-
tial corporate users of these satellite
data networks have not been content
to wait for the service providers to
develop their offerings. In the past 12
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In a VSAT network, data goes from remote VSAT earth stations at relative-
ly low speeds through a satellite down to a hub earth station. The station is
connected with a central host processing system. The network packetizes,
addresses and transmits outgoing data from the hub at higher rates to the
remote terminals, which pass data to interconnected terminal equipment.

Combining
High Density with
Error Detection
and Correction

® The VMEDbus

With the VMERAM, Clearpoint
presents the ultimate memory for
the VMEbus. Our first entry into
this growing market, the
VMERAM offers the highest
density—an incredible 4 MB
capacity on a standard dual-high
VME card containing 256K ZIP
DRAMs. Using Clearpoint’s
custom EDC chip set, the
VMERAM features full single-bit
correction and double-bit
detection. Because of the chip set
cacheing feature, the VMERAM
benchmarks favorably with parity
memory. It also supports block
mode transfers (BMT) and
unaligned transfers (UAT).
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O Clearpoint’s 80-page Designers
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Catalog and Selection Guide
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2400 bps modems:
Do you Really need
another speed?

For more information, call us toll-free at
1-800-328-9717 (in Minnesota, call 1-612-631-3550).
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@ Is the shift from 300 to 1200 bps going to repeat itself
at 2400 bps? The answer is both yes and no. There
certainly are applications for 2400 bps asynch dial-up
modems, but we shouldn't expect 1200 bps to die
overnight.

® 2400 bps modems can improve throughput, thereby
getting tasks done quicker and more economically.
However, 1200 bps has become the virtual standard for
professional dial-up communications, and most users
are satisfied with it. So why consider a 2400 bps modem
atall?

@ One reason is flexibility. If the modem you select
operates at all three speeds (300, 1200 & 2400) in
accordance with accepted industry standards, it will
serve virtually all dial-up applications now and in the
foreseeable future.

® The modem you select should be the
MultiModem?224. It is Bell 212A and 103 compatible at
1200 and 300 bps, and CCITT V.22bis compatible at
2400. Itis also 100% compatible with the Hayes
command set, meaning that it will work with virtually all
communications software packages, at all three speeds.
Other features include both synchronous and
asynchronous operation, full intelligence and a phone
number memory.

® The MultiModem?224 is available in both desktop and
IBM PC™ internal card versions. (There is also a rack-
mounted version for central sites.) And as a bonus, we
provide free offers from ten of the most popular on-line
information services, including CompuServe™; Dow
Jones™ and The Source™

® A 2400/1200/300 bps modem is just a plain good
investment. Why not let the MultiModem224 provide your
communications for both today and tomorrow?

MultiTech
Systemns

The right answer every time.
82 Second Ave. S.E.. New Brighton, MN 55112  (612) 631-3550, TWX: 910-563-3610
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months, a number of large organiza-
tions have announced plans to estab-
lish their own networks.

Southland Corp., the Dallas-based
parent company of the 7-11 conven-
ience stores, intends to build a net-
work of 8,000 earth stations for low-
and medium-speed data applications.
Federal Express Corp., Memphis,
Tenn., expects to have as many as
25,000 satellite earth stations in place
at company facilities by 1990 to carry
its Zapmail electronic facsimile serv-
ice. Retail chains, including several
department stores, have also an-
nounced their intentions to install
satellite data networks averaging
2,000 stations each.

Two related technical develop-
ments have converged to attract un-
precedented attention to space-based
data networks. The first is the emer-
gence of a new class of communica-
tion satellites. Launched by RCA and
GTE last year, these satellites operate
at Ku-band frequencies, or between
12 GHz and 14 GHz. Unlike the
4-GHz-to-6-GHz C-band frequencies,
employed by the majority of commer-
cial communications satellites
launched in the late 1970s, the new
frequency band is not subject to inter-
ference from terrestrial microwave
systems. These microwave communi-
cations systems, prevalent in metro-
politan areas, effectively limited the
markets for satellite earth terminals
in those cities and towns with a large
concentration of potential business
users.

Secondly, these Ku-band satellites
utilize more powerful signal amplifi-
ers than do their C-band counter-
parts. This has allowed the develop-
ment of a new class of earth stations,
called very small-aperture terminals
(VSAT). Measuring no more than 5
feet in diameter, these VSATs are
smaller, lighter, easier to install and
far less expensive than the 16- and
23-foot-diameter earth terminals that
are typically employed in the lower
frequency satellite networks.

The VSAT data networks designed
by AT&T and others are arranged in a
“‘star”’ configuration. A central hub
earth station, with a larger antenna
ranging from about 11 feet to 23 feet
in diameter, is connected to the host
system. The hub station also performs

the packetizing of the data traffic and
directs the overall management of the
network, including adding the ad-
dresses of the remote station where
data is to be sent outbound at data
rates of up to 56K bps.

The smaller, remote VSATSs send
data inbound (remote-to-hub) at typi-
cal rates of 2,400 bps. The data pack-
ets contain address headers that in-
form the hub station if the data is to
be processed by the host computer
and stored, or transmitted to any
combination of other VSATs.

Lower cost than leased lines

“The combination of satellites and
VSATs basically form a sophisticated
pipeline for data communications,”
comments Robert Hendee, vice presi-
dent for Harris’ communications di-
vision.

That pipeline is expected to pro-
vide a highly economical alternative
to leased telephone channels that are
traditionally employed for data net-
works that interconnect a large num-
ber of end-user facilities. Although
AT&T provides the bulk of the long-
distance terrestrial circuits for data
traffic, the company and its custom-
ers must still rely on local telephone
operating companies to provide the
local loops. Ordering and installing
service for new nodes, modifying traf-
fic rates, or reconfiguring the network
through the local telephone compa-
nies is often a time-consuming and
expensive procedure.

“The local loops are still a problem,
and I'm sure AT&T is frustrated with
the [former] Bell operating compa-
nies,” comments telecommunications
analyst Walter Morgan, president of
the Communications Center of
Clarksburg, a consulting organization
in Clarksburg, Md. “With VSAT net-
works, AT&T can bypass the local
telephone companies and go directly
to their customers’ premises.”

Under the AT&T Skynet tariff, a
500-node network utilizing two-way
data VSATs would cost the user be-
tween $250 and $400 per month per
location under a seven-year lease.
This price includes network design,
management and maintenance, as
well as the ground hardware and tran-
sponder capacity on the satellite.
Users do not pay any access charges to

The Full 16 MB
Address Space with
4 or 8 MB
Expansion Cards

® The IBM PC/RT

Another memory design first:

the RTRAM is the first 100%
PC/RT compatible memory. This
Clearpoint memory comes fully
tested with soldered-in memory
devices.

The 4 MB card offers twice the
density of comparable memories
from IBM by using 256K ZIP
DRAMSs. The 8 MB RTRAM uses
megabit DRAMs to quadruple the
capacity per slot. Other features are
on-board interleaving and low
power consumption. Fully-
populated testing ensures the
highest reliability and full
functionality.

Write or call for our new designer
literature packages.

O Clearpoint’s 80-page Designers
Guide to Add-in Memory

O The 20-page Add-in Memory
Catalog and Selection Guide

IBM PC/RT is a registered trademark of International
Business Machine Corporation
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If you want a better. controller
W it you called us?

The developers of the original PC hard drive
card called us when they first had the idea.
The resulting technology spawned an entire
new industry.

System developers all over the world call us
s iismm when they’re looking for controllers with
asfustasthehead Migher performance and more functions per
canread thediskhoard, They get the controllers they want.
And so can you. Just call us.

Our latest controllers for PC/XT, AT, SCSI,
Multibus® and Q-Bus® systems employ proprietary
VLSI CMOS ASICs. So one chip does the work of several,
with greater reliability and lower power consumption.
The result: data throughput 25% to 300% faster than
other controllc(s)rl\sll.TI ks "

™PC controllers
are available with Run Length Limited WO‘“,‘EL
(RLL 2,7) encoding that stores 50% more " emsocar
data on many disks than with MFM en- controllers.
coding—30Mb on a 20Mb hard drive card, for instance.

They can handle Winchesters, floppies and
tape backup from a single board. They're so reliable we
include a full one-year warranty.

If you want to build a leaner, faster system,
call us. Now. The demand is already heavy. Because
when we trimmed down the electronics, we also trimmed
down the price.

Scientific Micro Systems,

339 N. Bernardo Avenue, Mountain View, CA 94043
Telephone (415) 962-5494 - Telex 184160.

Scientific Micro Systems
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the local telephone company and can
reconfigure their networks quickly by
adding or subtracting VSAT stations.
According to an AT&T spokesman,
customers could realize savings be-
tween 20 percent and 25 percent com-
pared with standard terrestrial data
service, depending upon the number
of sites, their exact locations and the
data rates required.

Standard network integration

Integrating satellite-based data net-
works with existing data-processing
systems also promises to be a relative-
ly simple chore. As Harris’ Hendee
explains, the network’s host main-
frame or minicomputer would typi-
cally be located with the central hub
earth station. A Zilog Inc. Z8000-
based 1/0 processor links the front-
end processor of the host computer

with the station’s radio transmission
equipment.

The I/0 processor utilizes standard
RS232 and RS442 connectors. The
unit performs the packetizing of the
data and otherwise adds the commu-
nications protocol, such as the ad-
dress of the ultimate remote destina-
tion, but does not affect the computer
protocol. Thus, says Hendee, the sat-
ellite pipeline is transparent to the
computer system itself.

At the remote terminals, I/O pro-
cessors reverse the signal processing
and pass the data to or from the local
processors through the RS232 or
RS442 connectors. “The computer
system really isn’t aware that a satel-
lite link is being employed rather than
conventional telephone lines. To the
host processor, it all looks the same,”
Hendee says. =]

IBM ‘fixes’ System/36
as part of product blitz

Lynn Haber, Associate Editor

Last summer, with the announce-
ment of more than 125 products, IBM
Corp. attempted to remedy its highly
criticized System/36 minicomputer
and to accommodate network stand-
ards via an Ethernet connection.

Many industry watchers praise
IBM’s actions. Craig Symons, vice
president at the Gartner Group Inc., a
research and consulting company in
Stamford, Conn., says IBM has taken
‘“a step in the right direction.” He
contends, however, that Big Blue has
more work to do. The most difficult
task will be overcoming the negative
publicity surrounding the perceived
lack of System/36 performance as a
departmental computer.

What about the adoption of Ether-
net for the IBM RT PC and the vari-
ous other efforts to make IBM equip-
ment talk to other vendors’
machines?

Vicki J. Brown, senior analyst at
International Data Corp. (IDC),
Framingham, Mass., says of the Et-
hernet move, “They had to do it if
they want to be a major player in the
workstation market.”” Brown says ap-

proximately 75 percent of all work-
stations are shipped with Ethernet.
“It’s a de facto industry standard.”

Even the competition is happy. Bill
Johnson, vice president of distributed
systems at Digital Equipment Corp.,
Maynard, Mass., believes IBM’s en-
dorsement of Ethernet is a good
thing. “IBM has faced up to reality
and the fact that Ethernet is some-
thing they have to offer their custom-
ers,” he says.

Gartner’s Symons concedes that
IBM improved the company’s mid-
range product lines both in terms of
price/performance and communica-
tions, but says that, in overall perfor-
mance and connectivity, DEC has the
upper hand. “DEC has the product
and technology edge, though not as
much as before,” he contends, add-
ing: “But, in terms of marketing and
aggressiveness, DEC is not IBM.”

IDC’s Brown estimates that IBM
will ship 8,000 to 10,000 RT PCs this
year. And with continued improve-
ments in networking, software and
price/performance, RT shipments
could double in 1987, she says.

IBM introduced three new models
of System 36, including a high-end

High Reliability
and High Performance
in 4 or 16 MB
Capacities

® The VERSAbus

Using megabit DRAMs, the
VERSARAM demonstrates
Clearpoint’s commitment to the
most advanced technology for the
VERSAbus. With a capacity range
of 512 KB to 16 MB, the
VERSARAM offers maximum
capacity combined with maximum
flexibility. Clearpoint’s custom
EDC chip set provides single-bit
correction, double-bit detection,
error scrubbing and the high
performance of 64-bit cacheing.

Write or call for our new designer
literature packages.

O Clearpoint’s 80-page Designers
Guide to Add-in Memory
Contains: Important information on over
20 system buses; details on how to design
memory for high performance buses;
considerations in configuring a system and
selecting memory products; analysis of
economic factors; and an industry overview
of this genuinely unique market.

O The 20-page Add-in Memory
Catalog and Selection Guide
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NOISE KILLER

SONEX acoustic foam is deadly to annoying computer room noise. And it'll look great in
: : your hi-tech environment. Simply hang sheets

of this patented, professional foam to quiet the

combined clatter of fans, motors and printers.

3800 Washington Ave. North, Minneapolis, MN
55412. (612) 521-3555.
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Call or write for complete facts and a free brochure:
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If you are using multiple asynchronous lines on
your 80286-based machine, our intelligent serial
expansion cards provide significant performance
improvements and programmable features.

j 8088-2 and 80186 on-board-co-processors
rq] Up to 8 RS-232/422 ports per card

On-board buffering, XON/XOFF
busy/ready protocols

XENIX™ and DOS drivers available

Development kit for custom applications
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version and two mid-range devices,
along with enhanced software, func-
tionality and communications. Ac-
cording to IBM, the new high-end
unit offers 3.5 times more memory—
a maximum of 7M bytes—than the
current system.

Earlier models of the System/36
satisfied small-business needs—the
machine originally was designed as a
follow-on to the System/34. But in-
dustry concensus was that IBM made
a big mistake when, about two years
ago, it promoted the System/36 as the
cornerstone of its departmental strat-
egy, a market niche it was never in-
tended to serve. Large-business cus-
tomers soon discovered that the
System/36 didn’t live up to its billing
—and the lights on IBM’s marquee,
in this arena, faded.

DEC, equipped with the VAX com-
puter system, gracefully took the
limelight.

“On a price-per-seat basis, the Sys-
tem/36 wasn’t comparable to what
some other computer companies were
offering,”” says Gartner’s Symons.
“Users couldn’t get adequate perfor-
mance to justify it,” he adds.

In addition, DEC and others of-
fered users smooth migration paths
across their product lines. This
allowed users to pick and choose sys-
tems according to the individual per-
formance needs of departments and
divisions.

Sales of mid-range computer sys-
tems, priced between $15,000 and
$250,000, are expected to grow at a
compound annual rate of 13.9 per-
cent between 1986 and 1991, accord-
ing to Symons. During the same
years, the numbers for mainframes
growth is predicted at 7.4 percent; for
microcomputers, 9.9 percent.

In a rare move, IBM stepped out of
the IBM universe and introduced an
$850 baseband adapter card that al-
lows the RT PC workstation to com-
municate in an Ethernet local area
network. Developed in 1981 by DEC,
Intel Corp. and Xerox Corp., Ether-
net was the basis for the IEEE 802.3
networking standard. Ethernet, a
popular industry LAN, has more than
100 vendors.

IBM further expanded communica-
tions capability for the RT PC by

MINI-MICRO SYSTEMS/September 1986



The right 32 can
put your system ahead
of the competition.
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Chinon offers OEM’s the widest range
of quality 32" floppy disk drives.

Ready to deliver. Now.

A lot of disk drive manufacturers have seen the
writing on the wall, and claim to be able to supply the
3%" drives you need. But in many cases their product
lines are still severely limited. And they can’t deliver
them when you need them. Now.

Chinon can. No other company has as wide a
range as we offer—more than 10 different 32" floppy
disk drives. All already proven in systems around the
world. All with Chinon’s renowned quality and
reliability. All ready to go.

And this wide range means we have the drive
with just the specifications you need.

So don't let a mere 3% inches delay your entire
product introduction. Call Chinon. We have what
you need.

Chinon has built a solid reputation providing
proven 5%" floppy disk drives.

CHINON

The name for disk-drive quality.

Chinon America, Inc., 6374 Arizona Circle,
Los Angeles, CA 90045. (213) 216-7611 FAX: (213) 216-7646
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Here's the best resolution
toyour terminal needs.

VVY We’ve even added good looks is actually the face of
The Wyse 60 ‘ WYSEWORKS, a nifty unparalleled experience. When it
[t's everything we know clock/calendar/calcu- comes to terminals, we ship more
you want in an ASCII ter- lator combination, for  than anybody but IBM* So it’s
minal, and then some. extra productivity. natural we’'d come up with a termi-

You choose the screen  nal with a lot of years of wisdom
color, and the keyboard behind its good looks.
| layout that suits your Call toll-free today, for more
9 application: Wyse information.

B N Heeer e Call 1:800-GET-WYSE

Higher resolution.
Hidden attributes. Multiple
personalities, with emulation
of just about anything
you'd ever be inter-
ested in emulating.

Multiple display able arm option lets you

formats, with up —t e choOse the perfect height

to 132 columns and 44 lines of and screen position. You can even WYS E
information on one screen. And choose the service plan that works

soft fonts, so it can be crisp, clean best for you, from a range of options.

and easily readable in any language. Behind the WY-60’s innocent YOU NEVER REGRET A WYSE DECISION.
WYSE is a registered trademark of Wyse Technology. WY-60 and the “V" shaped design are trademarks of Wyse Technology. IBM PC AT and IBM 3161 are| trademarks of International Business Machines Corporation. © 1986 Wyse Technology
3571 N. First Street, San Jose, CA 95134. *Dataquest 1985 terminal shipment update.
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announcing a $1,095 adapter card
that allows the workstation to be con-
nected to the company’s proprietary
Token-Ring Network.

DEC’s Johnson says he isn’t too
worried about losing position in the
workstation market because of the RT
networking options. However, Robert
Djurdjevic, president of Annex Re-
search Corp., Phoenix, Ariz., thinks
the Ethernet connectivity is aimed
directly at DEC, which is heavily de-
pendent on Ethernet. IDC’s Brown
says traditional workstation vendors
like Apollo Computer Corp. and Sun
Microsystems Inc. are threatened
along with DEC.

Brown asserts, however, that IBM’s
Token-Ring Network is not as sophis-
ticated a product as Apollo’s DO-
MAIN network or Sun’s Network File
Service (NFS). “But the Token-Ring
is a network solution,” she adds, “a
feature that the RT desperately
lacked, if it was to be a viable work-
station product.” In a design environ-

IBM replaced
its System/38
minicomputer line
with six new
models—100,
200, 300, 400,
600, 700. Inte-
grated with the
IBM 9335 (far left)
and 9332 storage
devices, they pro-
vide greater flexi-
bility, options in
.configuration and
capacity.

models B and C, both of which pro-
vide a maximum of 2M bytes of
memory. Up to 16 local workstations
can now be attached to the entry-level
System/36 PC model 5364 with new

ment, the ability of workers to easily
share project information via net-
working is a necessity.

Sprucing up the middle tier

IBM’s new System/36 line includes
the high-end 5360 model D, which
offers a maximum of 7M bytes of
main memory, and the mid-size 5362

software, 1M byte of main memory
and two workstation ports. Symons
notes that, while the number of at-
tachable workstations has been in-

NEURON
VERSATILE, RELIABLE & FRIENDLY!

SRD Upgrades Data Flow Efficiency With RS232C PC Interfacing.

Innovative SRD sensing and data communication technology gives
the 'RON magnetic card re /writer family a leading edge.
Especially in handling ease, reliability and cost-efficiency.

ompact, simple excellent handhng
€ase.

® Wide-range models—reader and reader/writer

units (manual and motor-driven types). Paper-

card reader/writers also available.

Contact us today for details on the advanced
CT Series and entire NEURON data scanning
product family. OEM inquiries welcome.

SRD CORPORATION

3-7-16, Iwamoto-cho, Chiyoda-ku, Tokyo 101, Japan
Phone: 03-864-1331 Telex: 265-5008 SRD CO J Fax: 03-866-7486

SRD INC.

2250 E. Imperial Hwy., Suite 252, El Segundo, CA 90245
Phone: 213-417-5114  Fax: 213-416-9769

CT-270-1R

Reader

CT-570-1A

Reader/Writer (read after write type)

*IBM is a registered trademark of Int’l Business Machines C(
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creased, performance remains the
same.

For previous System/36 users, ex-
isting 5360 models are field-
upgradable to the model D and exist-
ing models of the 5362 are
field-upgradable to models B and C.

To enhance performance, IBM

added an Advanced Peer-to-Peer Net-
working (APPN) communications fa-
cility to Release 5 of the System/36
System Support Program (SSP). Ac-
cording to the company, APPN al-
lows users to communicate across a
network of System/36s and System/
38s without the need for a central

DO YOU
WANT

TO BE
HERO'

Solve your customers' prob-

lems. Fast. That’s what makes
you valuable. And brings them
back to you.

Let us help.

Our cable assemblies are the finest
available. All built to IBM specs. Every
part we use is QPL. No substitutions of

cheap components; no shortcuts in as-

sembly. More than the years’ experience

has taught us there are no shortcuts to quality.
And our service? Fast. And helpful. If you know what

you need, call us at 1-800-323-6604 and order it. If you don't, call

us and ask. Either way, you can expect same day shipping of

built-to-length assemblies.

And you get all the credit.

NATIONAL
ELECTRIC
CABLE

Cable Specialists for IBM Systems

1730 Elmhurst Road
Elk Grove Village, lll. 60007

Chicago (312) 593-8100
Portland (503) 620-9400

San Francisco (415) 785-1277
Houston (713) 464-8555

CALL TOLL FREE 1-800-323-6604
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controlling systems network architec-
ture host.

IBM also brought out products that
permit operation between a System/
36 and a System/38 or a System/370,
via Distributed Data Management
(DDM). DDM provides System/36
users access to data residing on anoth-
er System/36, System/38 or System/
370 processor using the IBM Custom-
er Information Control
System/Virtual Storage (CICS/VS).

Additionally, enhanced features
were added to four System/36 office
applications—DisplayWrite/36, Per-
sonal Services/36, PC Support/36 and
Query/36.

Replaces System/38 line

In one fell swoop, IBM also re-
placed System/38 models 4, 6, 18, 20
and 40 with six new computers—the
models 100, 200, 300, 400, 600 and
700. Previous models can be up-
graded, on site, with the exception of
the model 100, IBM says.

In addition to better price/perfor-
mance features, which include en-
hancements to the system’s operating
system, IBM says they’ve improved
connectivity between the System/38
and System/36, in addition to other
computer systems.

Djurdjevic says that IBM is pro-
moting the System/38 as the migra-
tion path for users looking to move up
from System/36. “The conversion
process from the S/36 to the S/38 is
still one of some magnitude,” he says,
“but this an attempt on IBM’s part to
keep customers within the IBM fold.”
He contends that, despite the IBM
logo, the diverse architectures of
IBM’s various computer systems put
the company at a competitive disad-
vantage compared to the product of-
ferings of other major computer ven-
dors.

At the low end of System/38 line is
the model 100 with 2M bytes of mem-
ory expandable to 4M bytes. Top of
the line model 700 offers up to 32M
bytes of internal memory, double that
of the current model 40. Prices for the
products range from $37,500 to
$385,490. O



SIEMENS

High Performance
Data Storage

~ ' Siemens, a world leader in advanced data processing
technology, has the total solution for today’s high
demand data storage needs.
310 Megabyte capacity 574 ” MegaFile Disk Drive
Series offers a wide range of design and
‘ performance features for high capacity, high
‘ performance data storage and transfer.

125 Megabyte capacity %" Streaming Cartridge

£ . Tape Drive is the performance solution for backup
requirements of high capacity 5%" disk drives.
Increase your system performance level with reliable,
accurate, high capacity data storage and backup.
The total solution from Siemens.

Siemens Information Systems, Inc.
Memory Products Division

5655 Lindero Canyon Road, Suite 325
Westlake Village, California 91362
818-706-8872

TX 181528

FAX 818-706-2083

Eastern Region 617-870-0715
Western Region 408-559-7099

Siemens.
Technological leadership for
OEM professionals.
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Artificial intelligence
rides out the slump

Michael Tucker, Associate Editor

While most of the computer industry
continues to feel the effects of a hard-
dying slump, the artificial-intelligence
business grows from strength to
strength. Al hardware vendors are en-
joying a modest boom, Al software
companies are finding themselves on
the stock market, and mainstream
computer makers continue to invest
heavily in Al technology.

Most telling of all, though, is the
demand for AI professionals. “Every-
one in the conventional computer-re-
cruiting industry is hurting,” says
Marilyn Dee of Marilyn Dee Associ-
ates Inc., Boston, which specializes in
placing Al experts. “I'm not. If a re-
sume comes in with two years or so of
experience, I can place that person
almost immediately.”

Says Rod Khanna, director of mar-
keting for LISP Machine Inc., An-
dover, Mass., makers of LISP ‘“‘en-
gines” (computers designed to run Al
applications): “If it hadn’t been for the
slump we might have done even better
than we did. But, on the average, we
were much less hurt than the rest of
the industry. I'd say we doubled our
business last year.”

Symbolics Corp., Cambridge,
Mass., one of the first companies to
commercialize Al hardware, reports
similar gains. Revenues went up 73
percent in 1985, to over $69 million,
and profits boomed 300 percent.

In late March, Symbolics moved into
the value-added reseller market and
signed up its first VAR, ICAD Inc. of
Woburn, Mass. ICAD will use Symbol-
ics’ machines to produce an intelligent
workstation for design engineers.

Other makers of LISP machines,
including such titans as Xerox Corp.,
Stamford, Conn., and Texas Instru-
ments Inc., Dallas, are equally bullish.

But the real proof of AI's commer-
cial success may be in software devel-
opment. Programmers and software
developers are enjoying an Al gold

50

rush. “I would say that nearly 30 per-
cent to 40 percent of all programmers
have some interest in exploiting Al,”
notes Bruce Lynch, president of The
Programmer’s Shop, Hanover, Mass.,
a remarketing company that specia-
lizes in tools for programmers. Al
tools are becoming a lot more com-
mon,”” he says, “‘and for us, they’re a
stable market.”

It’s a stable market with a lot of
players, among them such well-known
names as Carnegie Group Inc., Pitts-
burgh; Inference Corp., Los Angeles;
and IntelliCorp, Mountain View,
Calif.—all makers of tools for LISP
machines and other Al computers.
These developers demonstrate faith in
their products by taking their stock
public.

Teknowledge Inc. of Palo Alto,

Calif., is a company that has gone
public for the first time. Teknowledge
develops expert-system generators for
such machines as the Xerox Series
1100 workstation, the Digital Equip-
ment Corp. VAX and, as of this year,
the IBM Corp. PC/AT and RT PC.
Teknowledge took its stock public in
March with an offering of 2,180,000
shares. Despite strong competition
from other Al software companies, a
volatile market and an uncertain cus-
tomer base, investors eagerly bought
out the entire initial offering at $13 a
share—not bad for a company that was
incorporated a mere five years ago.

Lotus looks to Al

Mainstream software companies are
also getting into the Al business. Most
publicized, of course, are companies
such as Lotus Development Corp.,
Cambridge, Mass., which is attempting
to mate traditional business applica-
tions such as 1-2-3 with more exotic Al
software. Lotus is attempting to solve

ARTIFICIAL INTELLIGENCE DEFIES THE SLUMP

U.S. sales of Al hardware, software and services
($ millions)

SOURCE: FROST & SULLIVAN INC
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ewbry’s solution to
The Great American Printer Hang-up.

We’ve taken all the wrinkles out of paper handling.

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

Set-ups and change-overs have never been easier with our
3-way paper handling.

In addition to speedy printing, Newbury gives you a new standard in
3-mode convenience and flexibility. We've integrated a unique, auto-
matic paper-feed mechanism that is fast and reliable. It features self-
registration auto-load for single sheets. Simply snap in an interlocking
paper cassette for faster automatic sheet-feeder applications. Or, snap
in the interlocking tractor option with single belt and gear for true
alignment of continuous forms.

Newbury offers more things for more offices.

Even at speeds of 200 cps, noise levels are quieted to less than 50
aBA. For print quality that is truly outstanding Newbury offers 9,12 or
18-wire OSP models. All feature high-speed printing thru-put with
Newbury'’s exclusive 3-line look-ahead logic, low-mass, high-effi-
ciency printheads, and fast-line advance. And when you're ready for
color, you have it by just inserting a clip-in color ribbon cartriage.
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Document after document, Newbury delivers faster thru-put rates
and a total-feature-package that just makes more sense for more
offices.

Get more details immediately.

Newbury Data

A member of the DRI Grou
Europe’s Leading Peripherals Manufacturer

Newbury Data, Inc. U.S.Headquarters

2200 Pacific Coast Hwy., Suite 208

Hermosa Beach, CA 90254

Phone: So. West 213/372-3775, No. West 415/254-8350,
No. East 617/273-2161, So. East 512/477-1221

m— o u—

mms 9 86

For OEMs and Distributors Only. \

OJ Rush details on Newbury's OSP Printers.

O Send info on Newbury's 8850 300 lpm serial dot matrix printer.

(1 Send info on Newbury's modgl 8933 240 cps Text Processing Printer.

[ Send data on Newbury.s.3.5” BOMB and 5.25" 165 to 380MB high-
I performance Disk Dr/vé({_

State | Zip .



If you cant put a Hayes modem

onevery PCin

your [BM network,

heresthe riext best thing,

© 1986 Hayes Microcomputer Products, Inc.

It's new communications software
from Hayes called Smartcom II® for
the PC Network.

It lets you share modems. So even
PC s without their own modems can
communicate outside the network.

Before now, if you needed to com-
municate outside the network, you
had to physically go to wherever the
modem was. That, in turn, meant
bumping the operator off his
modem-equipped PC, so that you
could handle your communications.

Hayes Smartcom II for the PC
Network puts an end to all the delay
and inconvenience. Now, when a
PC needs the modem, the user is
automatically connected from his
own desk. So communications

capabilities are immediately avail-
able to everyone on your network,

whether their PC has a modem or not.

You only buy one software pack-
age per modem. The workstation
part of the software can then be
duplicated for each PC on the net-
work, at no extra cost. It's better than
having a site license!

Each PC can have its own pass-
word, define its own log-on proce-
dures, set its own macros, and use

es
Say yes to the future
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*Manufacturer's estimated retail price.

all the other outstanding operating
features of our standard Smartcom II
while connecting with any of the
shared modems on the network.

You get all this for only $599*!
And it's backed by Hayes, the PC
communications leader.

So if you currently utilize, or are
contemplating adding, IBM PC
networks, you should also add
Smartcom II for the PC Network.
For efficient communications.
Without delay.

See your authorized Hayes dealer
for details. Or contact Hayes at
404/441-1617.

Hayes Microcomputer Products,
Inc., P.O. Box 105203, Atlanta,
Georgia 30348.
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the technology transfer by helping cre-
ate an Al development shop, Arity
Corp., Concord, Mass. Arity has de-
veloped a series of Al products that
interface with such Lotus applications
as 1-2-3 and Symphony. These new
packages include an expert-system
generator and an implementation of
Prolog, second only to LISP in its
popularity as an Al language.

Lotus’ strategy in all this has been
rather unusual, and other established
software concerns would do well to
study it. Arity president Peter Gabel
was formerly a Lotus employee and a
key figure in the development of 1-2-3.
Paul Weiss, Arity vice president of
research and development, is also a
former Lotus employee. Lotus also is
one of several sources of Arity’s fund-
ing along with UST Capital Corp., the
venture capital division of United
States Trust Company. As a result,
Lotus has the best of many worlds. A
less savvy firm might have tried to do
the kind of research Arity is doing but
in an entirely captive R&D division.

Indeed, in-house research has con-
siderable advantages, but given the
nature of software development—
where the real value of any operation
lies in personnel rather than in capital
equipment—that approach could have
exposed the company to the risk of its
employees setting up shop as competi-
tors. With Lotus’ approach, where the
company effectively plays venture cap-
italist, those former employees have
been converted to suppliers with
strong incentives to see their customer
succeed.

Morever, Lotus gains the fruit of
Arity R&D without having to foot the
entire bill. Since Arity is an indepen-
dent company, a significant part of its
funding (as well as a share of the risk of
its failure) has been shouldered by
other investors, particularly UST Cap-
ital.

Lotus calls this kind of arrangement
a “‘spin-out,” and there are risks in it
for the parent company. It could be
balkanized quickly if ‘“‘entrepreneur
fever” should strike an entire R&D
staff. But Lotus seems to believe that
whatever risks are involved are well
worth the rewards of Al products.
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Less prominent than Lotus and its
child, but perhaps more important to
the growth of AI, are the compiler
makers. Will a programming language
be successful? One need only look at
who is writing a compiler for it. And
judging by the compiler support
teams, Al languages are suddenly very
hot markets.

The two languages most often used
in Al programming are LISP and Pro-
log. LISP has long had the lion’s share
of American Al research, and it’s no
news that the language has powerful
friends in high places. What is news is
that some of those friends are manu-
facturing large-scale concurrent com-
puters. One of the leading LISP mer-
chants is Gold Hill Computers,
Cambridge, Mass., whose Common
LISP implementation has the largest
installed base of Common LISP users
around. Last December, Intel Corp.
announced that it would be working
with Gold Hill to produce a LISP that
would work on concurrent, multipro-
cessing computers—specifically Intel’s
own iPSC machines.

Prolog is also gaining adherents. For
a long time, the language’s relative
unpopularity in the United States led
some experts to believe that Prolog
compilers couldn’t be sold profitably.
Yet companies such as Quintus Com-
puter Systems Inc., Palo Alto, Calif.,
have become successful by selling Pro-
log to developers who are looking for
an Al language that is easier to use
than LISP. Prolog is starting to appear
on IBM Corp. PCs. Spencer Leyton,
president of software vendor Borland
International, Scotts Valley, Calif., an-
nounced recently that his company
would be marketing a Prolog compiler
“in the near future.” Borland has been
known primarily for its Pascal compil-
er:

Recently, artificial intelligence came
to the the Apple Computer Inc. Mac-
intosh. ExperTelligence Inc., Santa
Barbara, Calif., began shipping Exper-
Lisp last year. ExperLisp is a LISP
compiler with a lot of Macintosh
touches, such as extensive use of
graphics, pull-down menus and multi-
ple windows. Perhaps its most unusual
characteristic, though, is its use of vir-

tual memory, where the compiler
loads code from the disk only when it’s
actually needed for running the pro-
gram.

Recruiting to success

The real sign of AI’s success, howev-
er, may lie in its star players. Compa-
nies can conceal their intentions, but
not their recruiting. “‘Everybody’s hir-
ing,” says Marilyn Dee. ‘“Start-ups,
military companies, small firms, large
companies—everybody. If I had to
give one answer to what they want, I'd
say it’s expert-system engineers, be-
cause expert systems are where they
think they can make money. The other
thing they’re looking for, of course, is
LISP hackers.”

Dee says that Al experts are experi-
encing a seller’s market. Most of her
clients are currently looking for prac-
ticed developers who can command
salaries in the $50,000 to $100,000
range. In fact, American companies
have become so hungry for Al skills
that they’ve begun to raid Europe for
talent. Early this year, Dee began
wooing software experts at such tradi-
tional European Al centers as Edin-
burgh, Scotland and Paris.

Some proponents of Al argue that
mainstream computing, traditionally
user-unfriendly and removed from the
thought processes of human beings,
was desperate for a way to integrate
itself with the real world. Al, with its
ability to imitate human thought,
promises a way to eventually do just
that.

Larry Walker, director of the
Knowledge Systems Group for Sperry
Corp.’s Al research in Bloomington,
Minn., explains, “I think Al will create
a real revolution. It will close the gap
between computers and computer
users.”’

All the same, even the strongest
advocates of AI warn integrators
against leaping into the field without
looking first. “They should be cau-
tious, because there’s so much hype in
Al says Dee. ““‘My formula would be
to move slowly, make certain you have
top-notch technical people, and make
just as certain you have top-notch
management people.” =
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|OF YOUR
BUSINESS 1.D.

Fulfilling your idea of the perfect peripheral involves
an evaluation that goes deeper than what first meets
the eye.

In effect, it entails a peripheral that is right in
terms of technology, price and performance. A product
that guarantees integration and function, while also
adding to the value of your own system.

Getting everything right also involves evaluating
your supplier’s ability to deal with the special
demands imposed by your operations and system
solution.

When evaluating a Facit Peripheral you should
also look closely at the company behind the product.
At our organization, production capacity, quality con-
trol, support and service. And - not least — assessing
whether our technical expertise and vision matches
your business concept.

Then, our joint business-to-business operations
can really take shape. We impose the most stringent
demands on ourselves to earn and keep your confi-
dence. In the long run, too.

Our frank approach is aimed at establishing
lasting relationships. And our open-door R&D policy
offers you all the possibilities to influence the develop-
ment of tomorrow’s products.

Nice words! But they are not just shallow
promises. Our printers, plotters and video terminals
already carry many Datamation 100 LDs.

We would be proud to carry yours, too.

EACIT

Your original peripheral equipment supplier

Head Office: Facit AB, S-172 91 Sundbyberg. Sweden. Phone: (8) 76430 00.
USA: Facit Inc. PO. Box 334, Merrimack. NH 03054. Phone:(603)424-8000.
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The Motorola VMEbus Microprocessor Modules from Hall-Mark.

You wont fall behind schedule with Motorolass line of VME processor architecture.
Microprocessor Modules from Hall-Mark Electronics. * M68000-based * Flexible
The MVME line is a family of versatile, VMEbus-compatible * Open architecture * 1000+ compatible products
board-level computers that offer the performance required for * No fees * In stock now
data processing, data management and industrial control. Hall-Mark won't make you wait, either, with 32 stocking
Applications for these products range from high-speed locations nationwide and a realtime, on-line computer system. So
single processor systems through systems of complex muilti- don't wait. Call Hall-Mark today.
Alabama Connecticut Kansas New York Texas
Huntsville (205) 837-8700 ‘Connecticut (203) 260-0100 Kansas City (913) 888-4747 Long Island (516) 737-0600 Ausiin (52) 258-8848
Arlzona “%an North Carolina (214) 5534300
Phoenix (602) 437200 . Lauderdale (305) 9719280 nore (301) 988-9800 Raleigh (919) 872-072 Houston (713) 781-6100
Callfornla Orlando (305) 855-4020 Massachusetts Ohlo Utal
Bay Area (408) 9460900 Tampa Bay (813) 530-4543 Bosion (617) 935-9777 Cleveland (216) 3494632 Sall Lake City (801) 972-1008
Orange County (714) 669-4700 la Minnesota Southem Ohio (614) 888333  Wisconsin
Sacramenio (9i6) 722-8600 Allanta (404) 447-8000 Minneapolis (612) 94-2600 Oklahoma Milwaukee (444) 797-7844
San Diego (619) 2681201 Hllinols Missourl! Tulsa (800) 231-0253 - =
San Femando Valley (818) 716-7300 Chicago (312) 860-3800 St Louis (3i4) 291-5350 Pennsyivania y/
West Los Angeles (213) 217-8400 Indiana New Jersey Philadelphia (215) 3557300 X / 1,—,
C?Lg::g'd& e Indianapolis (3i7) 8728875 Fairfield (201) 575-4415 % ‘ g

1085 Hallvark Hectorics Cop 0235007 A COMMITMENT TO EXCELLENCE

1007
Hall-Mark Electronics Corp. Is a subsidiary of the Tyler Corp
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PROCESS ENVIRONMENT

TEMPERATURE CONTROL
PRESSURE CONTROL
FLOW CONTROL

T e o A real possibility

HOST

HOST
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..... FEPs offer path

REAL-TIME UNIX SEIZES NEW PRODUCTS,
MARKETS...O‘..............‘...O...’..."

The widespread acceptance of UNIX in the manufacturing arena depends
on the ability of vendors to develop real-time capabilities for the operating
system. What functions and features are necessary for an OS to be real-
time, and how can UNIX be extended or redesigned to provide those
capabilities? Who’s doing what, and how are they doing it?

LINKING DATABASES FORCES NEW STRATEGIES . .83

Vendors of database management systems are under tremendous pressure to
fit their products into distributed environments. However, there are various
ways to achieve that goal. Some companies believe that data should be truly
distributed, others argue for centralization, and a third camp argues against
handling distributed file management within the applications software. We
look at the strategies.

FEPs EASE MIGRATION TO NEW LAN PROTOCOLS .93

A confusing plethora of LAN protocol standards has finally emerged. But
LAN users and integrators need not fear that the proliferation of these
protocols—or of new protocols that emerge in the fiture—will make cur-
rent installations obsolete. Front-end processors (FEPs) allow system inte-
grators to preserve their capital investments in LAN equipment while grace-
fully migrating to new protocols that might better suit their applications.

IBM’S TOKEN-RING: WHAT ARE THE
ALTER"A'IVES?......................-..Ios

Big Blue’s Token-Ring Network isn’t the only game in town. A variety of
companies offer some combination of competing or compatible LANs and
related equipment and software. But sorting out the LAN selection criteria
isn’t easy.

CHIP SET PAVES THE WAY TO TOKEN-RING
Acc!ss...............................lz‘

Texas Instruments Inc.’s TMS380 chip set allows system integrators and
designers to build their own adapter cards for products such as personal
computers and printers that can benefit from attachment to IBM’s Token-
Ring Network. The goal, of course, is to differentiate products in a market
that is already crowded.
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~  Presenting the MicroVAX II" computer: a low-cost per user, high-powered
system that’s part of a single computing architecture extending from the team
level clear up to data centers.

Because this architecture features a full range of communications and net-
working protocols for both Digital and non-Digital environments, MicroVAX I1
users can connect to any system in your organization, anywhere in the world.
They can run thousands of applications that have been developed for other

A departmental computer
that puts the computing
resources of the entire
corporation in the hands
of any user, anywhere.

VAX"™ computers, even integrated software packages such as All-in-1" or A-to-Z.”
In addition, a MicroVAX II system can function in the office as an inexpensive
front end to off-load larger VAX computers, or as a central server for personal
computers and workstations. Instead of an “‘island of automation,’ the depart-
mental computer is now a full-fledged member of the corporate team.

To get the competitive advantage MicroVAX II can give your departmental

groups now, call your local sales office or Authorized ™
Digital Dealer, or write: Digital Equipment Corpo-
ration, 200 Baker Avenue, West Concord, MA 01742.

© Digital Equipment Corporation 1986. The Digital logo, MicroVAX 11, VAX, All-in-1 and A-to-Z are trademarks of Digital Equipment Corporation.
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A 100 USER 14 MIPS

BUSINESS COMPUTER
FOR UNDER $6,000?

(TR BRI ¢

Amazing? Not really when you consider who manufactures
this system: IBC. We have been building multi-user super-
micros for the past seven years, and we are good at
delivering the most bang for the buck!

? ? ? Under $6,000.° ? ? ?

Now for the disclaimer: For under $6,000 you get the IBC
Ensign S-6810, and by adding three serial expansion boards,
and two dual 68020 CPU boards, the Ensign Il really will
support 100 users. Its four 20MHz 68020’s running in parallel
will perform at 14 MIPS. Without going into a lot of detail
on MIPS just remember a half million dollar Digital VAX"8650
performs at a maximum of 6 MIPS. Also the $6,000 Ensign
S-6810 comes with a 25MB hard disk. With 100 users you
may wish to add a few of our 280MB hard disks.

A Fifth the Price of a Competitive System

To be honest, a 100 user Ensign with four 20MHz 68020
CPU's, four 10 MHz 68010 CPU's, 2MB high speed static
memory, 16MB dynamic memory, over 1MB of disk and
serial 1/0 buffers, with a 280MB hard disk, and 60MB tape
drive will cost about $75,000 plus the cost of your 100
terminals, and printers. But even at $75K it is a steal when
you consider it is about a fifth of the price of a competi-
tive system.

Now after all is said and done, what IBC can deliver is the
only low cost multi-user super-micro that can easily expand
to compete against computers costing five times as much.

*VAX is a trademark of Digital Equipment Corporation,
*UNIX is a trademark of AT&T Bell Laboratories.

Look at these specifications and let us make a bellever out
of you.

LOW END HIGH END
10MHz 68010 CPU. . . .Four 20MHz 68020 CPU’s*
1MBmemory ........ 2MB high speed static memory

25Mbyte hard disk . . . . 16MB dynamic memory
8 serial /O ports ..... 280MB hard disks (up to three)
100 serial 1/O ports

*Disk 1/0 and serial I/0 are controlled by four 10MHz 68010 CPU's
with over 1MB I/0 buffer

And remember that low end system for under $6,000 can
easily expand to the high end system—or anywhere in
between.

If you use UNIX"systems, and need low prices, and high
performance then give us a call. We are the only company
that can sell you a low cost computer that will last you
for life.

The IBC Ensign II...The computer you won't outgrow.

VARS, call IBC now to find the best dealer discounts in the
industry. Remember, if you don’t, your competition will.

INTEGRATED
BUSINESS
COMPUTERS

21621 NORDHOFF STREET, CHATSWORTH, CA 91311
TELEX: 2156349 TELEPHONE: (818) 882-9007

Nationwide on-site service available from
REI/Recognition Equipment, Inc.
(800) 225-8515
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OPERATING SYSTEMS

REAL-TIME UNIX SEIZES
NEW PRODUCTS, MARKETS

Real-time UNIX, long considered a contradiction in terms,
suddenly becomes a growth industry due to government

and large corporation mandates

Wendy Rauch-Hindin
Special Features Editor

Anyone who has ever had to migrate opera-
tional software from one computer and operat-
ing system to another knows that application
portability leaves much to be desired. In fact, it
is sometimes less difficult and expensive to
retain a no longer adequate computer than it is
to buy a new one and rewrite software.

Realizing that the dominant cost of a com-
puter system today is the development and
maintenance of the software, several large-scale
users have taken steps to promote software
transportability by standardizing on the UNIX
operating system.

General Motors Corp., for example, is push-
ing to make UNIX a standard operating system
for its manufacturing plants. As part of this
effort, GM has formed a UNIX Task Force,
which is comparable in purpose and function to
its Manufacturing Automation Protocol (MAP)
Task Force and may prove to be as far-reaching.
The GM UNIX Task Force is cooperating with
the IEEE and /usr/group standards committees
to develop general-purpose UNIX standards
and also to develop real-time UNIX standards
for time-critical manufacturing applications. In
fact, an IEEE trial-use UNIX standard was
approved in March.

Nor is General Motors alone in its efforts to
drive the market toward UNIX. In 1985, the
federal government specified UNIX in 80 per-
cent of its RFQs (requests for quotations).
Certain financial institutions are looking to
decouple their applications from hardware by
migrating to UNIX. And large manufacturing
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firms, like Hughes Aircraft Co. and Chrysler
Corp., are experimenting with real-time UNIX
pilot programs.

But it’s GM that vendors must watch when
planning their future UNIX directions. The
desire for software transportability is particu-
larly important in manufacturing environ-
ments. They are typically multivendor and
characterized by rapid advances in technology
that require equipment replacement and corre-
sponding application rewrites. So, fresh from
its success in organizing manufacturers and
vendors to specify and supply MAP-standard
communications products, GM is now at-
tempting the same aggressive tactics in regard
to UNIX.

Skeptics raise questions

Success is far from assured, though. The
development of real-time capabilities for
UNIX will determine UNIX’s widespread ac-
ceptance in the manufacturing market. Many
factory, area, cell, and intelligent-device man-
agement and control tasks require a real-time
operating system (RTOS). UNIX, however, was
designed as a systems-and-development operat-
ing system, and it lacks many features that an
RTOS needs.

In order to adapt UNIX for manufacturing
environments, the real-time standards commit-
tees must address two questions: What func-
tions and features are necessary for an opera-
ting system to be real-time, and how can UNIX
be extended or redesigned to provide these
capabilities? Skeptics question whether real-
time extensions, or patches, to UNIX are the
most efficient way to support real-time capabil-
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ities, and they wonder how much UNIX can be
changed before it is no longer UNIX. More-
over, system integrators are uncertain whether
the plans of the computer-manufacturer pace-
setters will help or hinder them.

With cooperation from technical experts,
users and vendors, details about real-time
UNIX’s promise, problems and feasibility have
been pieced together. But real-time means dif-
ferent things to different people. Therefore,
insight into UNIX trends requires some under-
standing of how the standards group are define
real-time systems.

Concerning the pacesetters, IBM Corp. sup-
ports real-time capabilities in its UNIX-based
RT PC. AT&T Co. also has been investigating
methods to integrate real-time features with
UNIX since the late 1970s. Several types of
real-time UNIX systems are up and running
internally, and AT&T says it will soon have a

draft form of real-time extensions for its Sys-
tem V Interface Definition (SVID). Digital
Equipment Corp. says it will comply with the
IEEE P1003 standard, and will have SVID
real-time extensions as the market demands
them. Hewlett-Packard Co. will shortly an-
nounce a real-time version of System V UNIX
for its computers. Gould Inc. is moving toward
a real-time UNIX for its superminicomputers.
Allen-Bradley Co. already offers real-time
UNIX in its Vista 2000 computer.

Earmarks of real-time described

An RTOS differs from a general-purpose sys-
tem in being deterministic—that is, it responds
to asynchronous, external events within a set
amount of time. The response time may vary
from psec to seconds, depending on the appli-
cation. High bandwidth, throughput and fast
execution are desirable, but are not as funda-

When is an operating system real-time?

The following items are among the requirements for
a real-time operating system (RTOS) as agreed on by
the IEEE and /usr/group real-time UNIX subcommit-
tees:

® Response to asynchronous events: Real-time
systems need asynchronous I/O and interrupt-han-
dling capabilities to respond to asynchronous external
events within the bounded time required by the real-
time system. The |/O response time is often limited
by the time needed for memory access, disk access
and the speed of the processor bus.

e Context-switching time: Real-time systems
must service critical tasks immediately, within specific
time constraints, regardless of what they are doing
when the time-critical event occurs. Context-switching
time—a key real-time metric—is the time required to
switch between tasks. It is determined by how long it
takes the operating system to store the state of the
computer and the contents of the registers so that it
can return to processing its previous task after servic-
ing the interrupt.

e Interrupt latency: Perhaps the most important
real-time system metric, interrupt latency is the long-
est period of time possible for a system to acknowl-
edge the highest priority interrupt and dispatch a
process to service it. Unfortunately, interrupt latency
is a non-deterministic (not predictable) metric and,
therefore, difficult to measure. For various reasons, in
most cases, a system cannot guarantee that an inter-
rupt will always be serviced in the same amount of
time. The time lag before an interrupt can be serviced
is influenced by factors such as the speed of the bus
and of the processor (both deterministic) as well as

the overhead to select the appropriate routine to serv-
ice the interrupt, the loading of interrupts on the
system and the amount of state that needs to be
saved (all non-deterministic). For example, an interrupt
may have to wait while an undeterministic number of
higher priority interrupts are serviced. The time lag is
further complicated because in an operating system
there are often critical processing paths that must be
completed before an interrupt can actually be pro-
cessed.

® Priority interrupts and scheduling: An RTOS
must allow users to define priorities for interrupts and
tasks to be scheduled and specify how interrupts are
to be serviced. This ensures that the most important
tasks are serviced within the allotted allowable time
constraints, regardless of other system events.

® Pre-emptive scheduling: To guarantee re-
sponse times, RTOSes must allow a high-priority task
to pre-empt execution of a lower priority task as soon
as the high-priority task is ready to run.

® Memory-locking: Real-time systems generally
must allow a program or part of a program to be
defined as memory-locked. Locking a program in
memory guarantees fast response times because it
eliminates time-consuming disk accesses to obtain
the program.

® Contiguous files: RTOSes should provide the
means to optimize data storage on a disk to minimize
the seek time when retrieving or writing data. Gener-
ally, this calls for storing data in contiguous files.

® Synchronization: Real-time systems need a
means to synchronize and coordinate the use of
shared data and task execution.
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200 million bytes
can’t be wrong.

If you've got a lot of data to backup off your system hard
disk (up to 200 Mbytes) and can't afford a lot of time to make sure
it's done accurately, then you should take note of the new EPI
STR-STREAM Il 1/2" cartridge tape drive. It features up to 150
Mbyte (formatted) capacity in a single 1/2” tape cartridge, one of
the lowest cost-per-Mbyte figures of any competing mass stor-
age device, and the proven accuracy of reelto-reel technology.

The screamin’ streamer.

You get an almost unbelievable 225 kbytes/sec transfer
rate. That coupled with an EPI controller means it can operate
continuously in streaming mode to backup a full 200 Mbytes
(unformatted) in under 19 minutes. And deliver a guaranteed bit
error rate of less than one hard error in 10" bits.

Compatibility, innovation, and reliability
complete the story.
Tape guide accuracy of £.001 inch means that tapes can be
freely interchanged between any STR-STREAM Il drives. And
our proprietary multi-bump, constant-curvature head assures
accurate and repeatable head-to-tape contact. The drive fits in
the same space as a standard 5 1/4 ” disk drive, operates off
the same supply voltages, and features a superior MTBF of
15,000 power-on hours.

For more information on the STR-STREAM Il 1/2" cartridge

tape drive, call us today at (303) 761-8540, or write Electronic
Processors, Inc., 1265 W. Dartmouth Ave., Englewood, CO 80110.

ELECTRONIC PROCESSORS
INCORPORATED

“Let EPI remember for you. 080601
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mental to real-time performance as is deter-
ministic (predictable) response time. Reliable,
fault-tolerant performance, however, is neces-
sary to an RTOS. Any other case results in a
loss of data and the inability of a possibly
critical action to occur.

Many factors must be weighed to decide if an
RTOS can meet its response time objectives
(see “When is an operating system real-time?”
Page 62). Among them, an RTOS must be
able to quickly store the state of a machine and
switch to a critical task (context switching
time). It must be able to quickly respond to an
interrupt (interrupt latency). It must allow
tasks to be scheduled according to priority and
allow high-priority tasks to instantly pre-empt
processing of lower priority ones. Contiguous
storage of files on disk, a means to synchronize
tasks and use shared data, the ability to lock
part of a program in memory, and asynchro-
nous I/O are still other RTOS requirements
proposed at the IEEE and /usr/group meetings.

What about UNIX?

UNIX, in its current form, is not appropriate
for real-time use because it lacks several fea-
tures necessary for real-time operation. For
example, UNIX does not support priority
scheduling. It uses a round-robin scheduling
technique wherein all users are assigned an
equal time-slice. It supports interrupts, but
they are all equal. Also, UNIX does not store
files contiguously on disk.

In addition, UNIX systems use synchroniza-
tion methods that many IEEE UNIX standards
developers consider inadequate. One method,
signals, can be limited and unreliable under
certain conditions. For example, if two signals
arrive faster than the signal handler can take
control, only one bit of status information gets
set and the system misses the occurrence of an
event. System V also supports semaphores—a
more sophisticated synchronization method,
but believed by some to be overly complex for a
real-time environment and not extensible to
local area network environments.

These shortcomings are surmountable, how-
ever. But many users and vendors question the
ability of a real-time UNIX to match the capa-
bilities of a real-time executive and wonder
whether the trade-offs involved make it practi-
cal to try.

For many users, though, the prospect of ap-
plication portability more than makes up for
the effort to develop a UNIX standard for
real-time computing. As it stands, GM has
real-time UNIX pilots controlling and manag-
ing its paint shops. Chrysler has real-time
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UNIX applications in its testing facilities. Sev-
eral automotive, communications equipment
and semiconductor manufacturers are using
real-time UNIX for robot control, monitoring,
data collection, shop-floor control and produc-
tion-line tracking. The Navy is investigating a
Gould-developed fully functional flight simula-
tor running under real-time UNIX.

How to make UNIX real-time

There are three major methods of providing
UNIX with real-time capabilities. These are in
addition to a fourth alternative where a dedi-
cated real-time executive is integrated with
traditional UNIX. )

The first technique for making UNIX real-
time is to add real-time extensions to the
UNIX operating system kernel. Typical exam-
ples come from Charles River Data Systems
Inc. and Masscomp. Charles River created its
real-time Unos operating system out of UNIX,
as Masscomp did its RTU, by adding real-time
extensions such as priority interrupt and sched-
uling, contiguous files and enhanced-perfor-
mance and interprocess communications.

Charles River Data also added, as a real-time
extension, a non-UNIX synchronization mech-
anism known as “Eventcounts.” Eventcounts
was designed originally at the Massachussetts
Institute of Technology for multiprocessor syn-
chronization because up-down counting sema-
phores (one of System V’s synchronization
techniques) could lose count of event occur-
rences if one processor increments a semaphore
at the same time as another decrements it.

The Eventcounts mechanism avoids this by
providing a monotonically increasing counter.
This facility is contained in the file name space,
so that unrelated routines can use the same
counters. This permits passive monitoring and
broadcast events—neither of which are sup-
ported by signaling (UNIX’s other synchroni-
zation facility), and only some are supported by
semaphores.

A second way to give UNIX real-time fea-
tures is to change the kernel. For example,
when Gould developed its real-time UNIX for
a Navy simulation project, it substantially
changed certain system calls (such as the
“ioctl” call). This gave user tasks more effective
control over physical devices.

Actually, many real-time UNIXes, including
some of those already discussed, employ a
combination of kernel modifications and ex-
tensions. Extensions leave the kernel intact and
are simple to implement. But certain important
real-time capabilities, such as pre-emption of
interrupts, must be achieved through kernel

UNIX, in its
current form,
is not
appropriate
for real-time.




The Convergent Principle Applied:

Our networks let you share

For a business to succeed, great ideas must be shared  network eliminates specification and installation problems.
throughout the company. But a single network can’t con- Al you do is connect the cables. And with CT-Net,™
nect all the different kinds of computers you find in busi-  you can link Clusters together as easily as you connect
ness today. That’s why we offer a choice of networks workstations, so that your networks can grow as your
that let you link workstations, PCs, minicomputersand ~ organization grows.

mainframes in the specific arrangement that best suits Through the Cluster, workstations share databases,
your needs. modems, printers, files, programs and communication
THE BUILT-IN NETWORK resources. Because the network operates invisibly,

For simplicity of networking, we built the Convergent people can use the Cluster without changing the way
Cluster™ into every NGEN® workstation. This inherent  they normally work.
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oreat ideas with others.

THE EXTENDED NETWORKS We'd like to show you how this convergence of think-
Obviously, not all computers are designed for the ing can work for you. Call us for more information at
Cluster. So we offer SNA or X.25 communication 800-538-8157, ext. 95! (in California call 800-672-3470,
packages that link workstations to large mainframes or ~ ext. 95I; in Europe call 44-2404-4433). Or write us:
public data bases. Convergent Technologies, 2700 North First Street,
All our networks are backed by Convergent’scom-  P.O. Box 6685, San Jose, CA 95150-6685, Attention:
mitment to excellence in engineering, craftsmanship Mail Stop 10-015.
in manufacturing and fast turn-around in high-volume That is, if great computers and total networking
production. sound like good ideas to you.

Convergent

When great ideas converge, great products emerge.
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Real-time
UNIX
application
portability
must wait for
standards.

modification.

Unmodified, “vanilla,” UNIX allows a pre-
emption and a context switch to a higher priori-
ty process only at the beginning or end of a
kernel service. This can cause interrupt
latencies in the range of 1 second or more—
unacceptable for some real-time applications.

In one hybrid real-time UNIX, Hewlett-
Packard modified the HP-UX kernel by insert-
ing kernel pre-emption points throughout the
kernel code. This allows pre-emption of an
in-process kernel service in order to schedule a
higher priority real-time program in response
to an interrupt. The kernel modification im-
proved the worst-case response time of the
system by 1 to 2 orders of magnitude, depend-
ing on the application and the interrupt loading
of a system. But HP implemented other
HP-UX real-time features as extensions, such
as priority-based scheduling, pre-allocation of
disk space and certain kinds of performance
tuning.

The modified, extended operating system is
still compatible with AT&T’s SVID because the
real-time services are transparent to the SVID
and, in fact, run beneath it. But, once IEEE
standards are established, and the SVID has
real-time extensions, then individual real-time
extensions and kernel modifications will no
longer be transparent to the SVID. AT&T says
that it will probably implement the SVID real-
time extensions by providing a UNIX-level
real-time interface to communicate with a ker-
nel-process task performing the real-time func-
tion. Creation of that task would be transparent
to the user.

Developers throw away the kernel

The third technique for developing a real-
time version of UNIX is to keep the UNIX
interface but replace the UNIX kernel with a
real-time kernel. Alcyon Corp., AT&T, and
IBM used this technique in developing
Alcyon’s Regulus; AT&T’s Mert and RTR/
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d the Lone Ranger didn't settle
for ordinary bullets.

And, in a sense, neither should you.
If you're not getting extraordinary
: performance from your current
- multiuser system, you're settling
+ for theordinary.

Which brings us to Plexus.
And what we can bring to you.

At Plexus, we're keenly aware of
what you're looking for in a business
system. Because we've been delivering
the right systems to business for years.
Systems that have earned a name for
performance and reliability in over
2000 organizations worldwide, Custom-
izable 4 to 80 user systems with inno-
vative multiprocessor architectures—
coupled with a finely tuned version
of UNIX™ System V Release 2, And
on-site service and support even our
competition envies.

Take our top-of-the-line P/75. An
expandable 32-bit, 68020-based system
designed to exceed the demands of to-
day’s database-intensive applications.
With advanced communications pro-
cessors—offering a variety of standard
or custom protocols and fast terminal
response. Plus high-speed enhanced
mass storage processors (EMSPs)
to speed up disk I70. (You can even
run multiple EMSPs in parallel for
lightning-quick aceess to enormous
databases.)

The P/75 also offers storage capaci-
ties up to 6.5 Gbytes. A floating-point
processor option, Choice of tape back-
ups—from cartridge to GCR. And
industry-standard interfaces to keep
your expansion options open and
flexible.

If you’d like more information on the
P/75 or any of our other systems, call
(800) 523-8874; in California call col-
lect (408) 943-9433. Or write us at 3833
North First Street, San Jose, CA 95134.

Plexus. The lone solution for a wide
range of companies.

Just like yours.

UNIX is a trademark of AT&T.

PLEXUS

Plexus Computers, Inc.
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If you want to raise your sales, raise your hand.
Create new markets with TI-Speech.

TI-Speech offers you speech
capabilities designed to give you a
hand in opening the doors to un-
tapped markets. With it, your sys-
tem designs will be more innovative.
You'll provide customers with better
solutions, and have an opportunity to
make more money.

Simply put, TI-Speech provides
voice I/O for computer applications in
a wide variety of fields. Applications
include voice mail and telephone
access to computers for businesses
of any kind, robot-calling for tele-
marketing, hands-free data entry for

TI-Speech is a trademark of Texas Instruments Incorporated.

IBM is a registered trademark of International Business Machines
Corporation.

TI reserves the right to change its prices and product offerings at any
time without notice.

31596
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manufacturing, medicine and re-
search and development. It can even
act as a learning aid in computer-
based training.

TI-Speech was designed with you
in mind, too. Its handy, modular
design means that you use only the
hardware and software you need for
your applications. And it's affordable.
For under $1,000, a plug-in option
board delivers voice I/O capabilities
on most IBM®-compatible PCs.

Chances are, you've been looking
for new ways to expand your customer
base. TI-Speech is an effective, cost-

efficient answer. Put it to work, and
watch your business opportunities
increase.

For an example of TI-Speech at
work, call 1-512-250-4114. For more
information on-TI-Speech, call us
toll-free at 1-800-527-3500.

X
TEXAS
INSTRUMENTS
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Dmert; and IBM’s AIX/UNIX for the IBM RT
PC. This technique provides application porta-
bility by fooling UNIX applications. They
think they are running on UNIX, and they have
no idea of what exists under the UNIX-applica-
tion interface.

Alcyon attributes its ability to deliver task
switch times as low as 700 psec and interrupt
response times as low as 125 usec, on a AIX KERNEL
lO-MHz Motorola Inc. MC68000 microproces- (PARTIAL UNIX KERNEL AND UNIX SUPERVISOR)
sor, to its replacement of the UNIX kernel with
a proprietary one. This response time depends RO G INERHPACE (FR)
on the interrupt loading and the device drivers
on the system.

Despite the kernel replacement, Regulus pro-
grammers see a UNIX environment with some

IBM’S RT MELDS UNIX IN REAL TIME

USER PROCESSES

VIRTUAL RESOURCE MANAGER
PRIVILEGED OPS AND 1/0

NON-PRIVILEGED INSTRUCTIONS AND I/O

SOURCE: IBM CORP.

extra system calls added to perform real-time
tasks. Ordinary UNIX applications are porta-
ble because the program interface that they see
is UNIX System V Release 2. With UNIX’s
“nice” command, programmers can transport a
UNIX task, assign it a priority, and start it up
as a real-time task under Regulus. However,
programmers can make changes to increase
responsiveness.

For the most part, however, the lack of stan-
dards limits real-time application portability
across any real-time UNIX. Real-time UNIX
applications cannot generally be ported to
standard System V because it does not yet
support real-time capabilities. Developers can-
not count on portability to another vendor’s
real-time UNIX because every vendor’s real-
time UNIX is different. But, as real-time
UNIX standards, and SVID real-time exten-
sions, are established, real-time application
portability will be possible across conformant
systems.

AT&T first with real-time

AT&T’s real-time UNIX work in the late
1970s began with the Mert operating system for
DEC’s PDP/11 computers. Mert grew into
Dmert, which is now used in telephone switch-
ing applications. Dmert was subsequently re-
named RTR (Real-Time Reliable) and it runs
on ATTIS’ 3B20 computers, where it can use
the 3B20’s duplicated CPUs and fault-tolerant
features.

Mert and RTR/Dmert factor out a two-layer
kernel (core kernel and kernel process), which
provides the lowest level, and most difficult to
change in UNIX, real-time services. These in-
clude pre-emptive and priority scheduling
mechanisms, asynchronous I/O, synchroniza-
tion and contiguous files. The UNIX supervi-
sor sits on top of the kernel and interfaces to the
kernel services (as did DEC’s RSX real-time
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Fig. 1. A real-time UNIX with a non-UNIX
kernel has recently been introduced for the
IBM RT PC. The RT PC has the UNIX supervi-
sor and part of the UNIX kernel (the AIX
system) on top of a real-time kernel, the virtu-
al resource manager).

system at one time).

The UNIX supervisor provides the environ-
ment the user sees and provides UNIX func-
tionality to applications that run on top of the
UNIX supervisor in user mode. The supervisor
can also access the kernel’s real-time services
via system calls. However, running the real-
time functions below UNIX, rather than em-
bedded in it, provides faster response to exter-
nal interrupts.

As with Regulus, RTR supports standard
UNIX application portability (from any Sys-
tem V to RTR) and access to the priority
mechanism through the nice command. But
real-time UNIX application portability must
wait for standards.

Meanwhile, programmers can do most of
their real-time programming work at the UNIX
level, without needing to learn a new environ-
ment. UNIX automatically handles basic real-
time functions, like pre-emption of kernel proc-
esses and scheduling priorities, via system calls
to the kernel.

However, to develop those parts of high-end
applications, where it is necessary to achieve
particularly rapid response to external events,
programmers need to program at the kernel-
process level rather than in UNIX. The kernel-
process environment is different from that of
UNIX. Typically, programmers might write a
kernel process to optimize the file system in a
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certain way or to perform specialized tasks,
% such as event management, at the kernel level
Any operating  __yith the ability to pass information to other
system programs.
becomes UNIX A similar, real-time UNIX layered architec-
when neither ture, with a non-UNIX kernel, was recently
= ohias introduced by IBM for its RT PC. The RT PC
the application has an underlying real-time kernel, the virtual

nor the resource manager (VRM), which provides most
programmer real-time features. IBM and Interactive Sys-
can tell the tems Corp. developers built the UNIX supervi-
difference. sor and part of the kernel (the AIX system) on

top of the VRM (Fig. 1).

UNIX applications run on top of the UNIX
supervisor. This preserves the interface be-
tween the user program and the supervisor even
though the internals of the UNIX system have

ATTIS UNITES UNIX AND REAL-TIME VIA
DISTRIBUTED PROCESSING

DISK
DRIVES

MODEMS |

HOST UNIX
SYSTEM

| HIGH-SPEED ]

COMMUNICATIONS
i L CONSOLE

1

| SATELLITE |
SATELLITE
(UNIX SYSTEM | ™ yNiX SYSTEM

TP
" SENSORS
| BARTE PROCESS ENVIRONMENT
| UNIX SYSTEM | | ¢
b = VALVES
TEMPERATURE CONTROL
PRESSURE CONTROL
(COULD BE FLOW
DEDICATED CONTROLLERS FLOW CONTROL
REAL-TIME
KRR L STEPPER
INSTEAD OF MOTORS f—————=
UNIX)

SOURCE: AT&T INFORMATION SYSTEMS

Fig. 2. One example of distributed processing is the auto-
mated process control system used internally by AT&T. A host
processor supports a UNIX development environment and then
downloads the compiled applications to multiple satellite pro-
cessors for real-time execution.
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been changed.

IBM incorporated its real-time services on
the VRM side of the Virtual Machine Interface
(VMI) boundary to decrease overhead and to
support faster context-switching times with a
simpler context-switching method. IBM admits
that it could have achieved the same results by
modifying the kernel on the AIX side of the
boundary. But the RT PC developers felt it was
more expedient to start from scratch rather
than retrofit extensive changes to part of the
kernel.

Like RTR, the RT PC supports two different
environments: a UNIX environment (with
AIX) and a real-time environment (with
VRM). Programmers developing a demanding
real-time application will stay pretty much in
the VRM environment. However, RT PC de-
velopers claim that the VRM has UNIX fea-
tures because they tried to make it a natural
extension of the UNIX environment.

When does UNIX stop being UNIX?

Replacing the kernel raises two questions:
What parts of traditional UNIX should be
preserved in a real-time UNIX, and when is
UNIX so changed that it is no longer UNIX?
Concerning the first, the UNIX standards bod-
ies agree that, regardless of any changes, the
IEEE P1003 core UNIX standard should re-
main to ensure applications portability.

Concerning the second question, because
portability is the objective of a UNIX standard,
then, regardless of what code exists beneath a
software or user interface, any operating system
—real-time or otherwise—becomes UNIX
when neither the application nor the program-
mer can tell the difference between that operat-
ing system and UNIX.

This premise goes a long way toward resolv-
ing such questions as the efficiency of an oper-
ating system as old and as patched as UNIX.
UNIX was developed in the 1970s when soft-
ware technology was young. It has been repeat-
edly patched, and will be patched still more to
add real-time features, until, over time, some
people argue that it will become a kludge.

Jim Isaak, chairman of the IEEE P1003 com-
mittee, is firmly convinced that the patch-and-
kludge controversy is a red herring. “To get
real-time features, you add, change, or replace
more and more until finally you have to replace
the kernel,” he says. “When you do, you elimi-
nate the kludge problem.”

Not every UNIX insider is so sure that
changing UNIX is the best way to provide
UNIX with real-time capabilities. “For high-
end real-time applications, it is very difficult to
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The'leleVideo 905 terminal.
ditference $10 makes.

ta

Let's face it; there are a
lot of $399 terminals being
sold these days. You get
a basic box, a few tacked-
on bells and whistles,
and not a whole lot more.

But now there's the
TeleVideo® 905. At S409,
it has a feature set so
powerful, your customers

TELEVIDEO 905 VS. WYSE WY-30
TELEVIDEO WYSE

FRATURES 905 WY-30
Individual
Fmgrammable 16 4

nction keys
Tilt and swivel
standard Yes No
High contrast
super dark Mat- Yes No
sushita screen
WordStar® mode Yes No
Full-size
keyboard Yes No

will think they're sitting at

an expensive workstation.
For example, there's a

sleekly designed monitor

case with full tilt and swivel.

A full-size keyboard

with sculptured keycaps
for smooth, comfortable
typing. Sixteen non-volatile,
programmable function
keys. Keyswitches that
have been tested to

100,000,000 strokes. Even
an enhanced numeric
keypad.

There's also a buffered
printer port. And, of course,
compatibility with the
TeleVideo 925 command
set, the most popular and
widely emulated ASCII
command set in the world.

If you'd like more infor-
mation just get in touch
with the nearest TeleVideo
regional office listed
below, and we'll give you
the name of your nearest
distributor.

The TeleVideo 905. What
a difference $10 makes.

& TeleVideor

Settle for more.

TeleVideo Srstems Inc., 1170 Morse Avenue, Sunnyvale, CA 94088-3568, (408) 745-7760, Regional Offices: Northwest (408) 745-7760,

Southwest

714) 476- 0244 South Cenlral[214] 550-1060, Southeast [404] 447-1231, Mldwesl[312] 397-5400, East (516) 496-4777,

Northeast (617) 890-3282. AMSTERDAM: 31.2503.35444, PARIS: 33.1. 4687.34. 40, LONDON: 44.9905.6464.
©1986 TeleVideo Systems, Inc. WYSE is a trademark of Wyse Technology. WordStar is a registered trademark of MicroPro International Corporation.
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Introducing the
highest MTBF and
longest warranty
in the industry.
We’re talking reliability. And no
other OEM storage peripheral
supplier in the industry matches
the 30,000-hour MTBF and 3-year
HDA warranty we’re offering with
our high performance EMD, FSD
& XMD drives.

The EMD is a fast, high perfor-

mance 8" disk drive that mounts
in any plane and is perfect for tower-

mounted office systems and rack
configurations. It has a seek time
to 18 ms and a capacity of 368 MB.

The FSD family was the first
15 rack drive in the world and has
capacities of 300, 340 and 516 MB.
The fact that we have more FSD
units installed than all our competi-
tors combined is a sure sign of
customer satisfaction.

And the XMD is the world’s
highest capacity, highest performance
14" rack mount, with transfer rates
as fast as 24 MHz and capacities to
858 MB.

The EMD, FSD II and the XMD
offer a wide variety of industry

(G2 CONTROL DATA
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standard interfaces including SMD,
SMD-E and IPI-2. In addition, the
EMD has a SCSI interface making it
suitable for either low or high end
applications.

We believe these are the most
reliable drives in the world. And as
the world’s leading supplier of OEM
storage peripherals, we’re backing
them with a warranty and MTBF
unmatched in the industry. Proof
that no one can outrun Control Data.

For more information, call
1-800-828-8001 ext. 82. (In Minne-
sota, call 612-921-4400 ext. 82.) Or
call your local Arrow or Kierulff
distributor.




TurmYour System/3X
Into'The Perfect HostWith
PCOX 'Technology;

PCOX"5250 products
make your System/3X
treat your PCs like

members of the family.

Your System,/3X and your
PCsalreadylivetogether: Now they
can work together, too. Thanks to
PCOX Technology:.

With PCOX 5250 connec-
tions, your PCs enjoy the full
privileges of a 5251 Model 11, 5291
or5292.

Which means your PCs can
access and transfer files from your
System/3X data base, useits host
as a departmental processor, or
participate in your companys dis-
tributed SNA network.

MORE WAYS TO SAY HELLO.
The PCOX 5250 series comes in
twinax and remote versions—one
for local connections, and one for
connections over phone lines.

PCOX 5250 products come |

in twinax and remote versions, S0
PCs can enjoy S/3X connections
in person or over phone lines.

Andboth versions supportup
to seven concurrent host sessions.
No competing product delivers
more.

So let PCOX Technology open
doors between your System/3X
and your PCs.

Call CXI today; toll-free.

800-225-PCOX

In California, call 415-424-0700.

CXI, Inc., 3606 West Bayshore Road
Palo Alto, CA 94303. Telex: 821945

PCOX and all PCOX products are trademarks of CXI, Inc.
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mix time-sharing and real-time applications on
one system,” says Bruce Weiner, president of
/usr/group.

Time-sharing UNIX incurs overhead to sup-
port resource sharing. Resource sharing, by
nature, creates a non-deterministic situation
and is therefore antithetical to real-time tasks
that want their resources immediately avail-
able. UNIX’s interactive, user-friendly features
also consume overhead and slow UNIX down.
Regardless of the real-time features added,
“such a general-purpose system may not be able
to guarantee real-time responses in the low-
wsec range,” Weiner says. “In these cases, you
may need a real-time executive, running on a
processor dedicated to a particular application
and possibly customized for that application.”

An alternative real-time UNIX architecture
integrates UNIX and a dedicated real time
executive via distributed processing tech-
niques. A host processor supports an environ-
ment for development of real-time applications
and for execution of traditional applications
and parts of real-time applications. Outboard
satellite processors run dedicated real-time ex-
ecutives.

AT&T uses one such distributed-processing
system to internally perform automated proc-
ess control (Fig. 2). In this system, the host
processor supports a UNIX development envi-
ronment. It downloads the compiled applica-
tions to satellite processors for real-time execu-
tion. Communications with the satellites are
bidirectional via high-speed communications
lines.

The satellite processors are UNIX systems,
but they are not full-blown SVID UNIX be-
cause features like compilers, debuggers and
even file systems and schedulers may not be
needed for the real-time execution environ-
ment. However, the satellite UNIXes may have
customized features, specific for the task at
hand.

This satellite technique can also be used to
distribute real-time processing across UNIX
hosts and traditional real-time executives.
Many companies have done so.

Automation Engineering, for example, has
implemented various real-time systems on
VME-compatible intelligent devices that act as
front ends to UNIX System V.2 (Xelos) run-
ning on Concurrent Computer Corp.’s super-
minicomputers. Any RTOS can interface to the
superminicomputers through the VMEbus.
The VME-based external device and the
UNIX-based superminicomputer communi-
cate through shared memory, using a direct-
memory access connection.
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UniFLEX, a modularized UNIX-like system
from Technical Systems Consultants Inc., is
often used as the real-time satellite executive.
UniFLEX can be configured as a 1 78K-byte set
of modules with full UNIX functionality, or
users can strip away what they do not need and
configure it down to a 9K-byte module. The
9K-module provides the same kind of response
times as does the MTOS/PSOS/VRT X-type of
real-time executives, claims Don Sinkiewicz,
company president.

One typical system, developed by Automa-
tion Engineering, is a conveyer/sorting system
that sorts packages for loading onto trucks. The
application, except for the real-time mecha-
nism controlling the conveyer apparatus, runs
on the superminicomputer under UNIX. The
superminicomputer passes data from an inven-
tory-control system, a UNIX database and the
conveyer/sorting application to the outboard
microprocessor to inform the resident real-time
system which package to dump or load at
different gates in the conveyer system. The
outboard microprocessor, acting as an intelli-
gent controller, reacts in real-time as the pack-
age reaches the appropriate point. It also passes
back information to the UNIX system for fur-
ther processing.

According to Bud O’Rick, market manager
for manufacturing and process control at Con-
current Computer, this distributed technique
preserves a great deal of application portability
in the absence of a real-time UNIX standard.
O’Rick explains that an individual real-time
process may be specific to the sensor or to the
device it is collecting data from or controlling.
But the rest of the application, running under
UNIX, is portable to other UNIX computers.

UNIX gets real-time connections

Small, fast, multitasking executives provide
real-time capabilities, but little functionality.
In fact, they may not even provide a file system.
However, they can achieve task-switch times in
the 100-to-200-psec range.

Consequently, most real-time UNIX vendors
feel that such systems will always be in demand
for critical real-time applications. These sys-
tems will be integrated with UNIX systems via
high-speed buses, networks and serial links.

Heurikon Corp., for example, offers a dis-
tributed real-time system. Its UNIX system is
tightly coupled with Hunter & Ready’s VRTX
on a board, and interfaces to it via a Multibus
connection. Another example is Wind River
Systems Inc., which integrates UNIX with its
real-time VxWorks (an extended version of
VRTX that provides run-time and debugging
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features) via a Berkeley UNIX Version 4.2
socket interface and Transmission Control Pro-
tocol/Internet Protocol (TCP/IP) networking.

The techniques for integrating UNIX and
real-time systems do not reflect the potential
uses of such systems. For example, in MTOS-
UX, from Industrial Programming Inc., com-
munication links between UNIX and real-time
MTOS are simple. MTOS logs on to any UNIX
over an RS232C serial line. A follow-up system
will feature shared memory. But MTOS-UX’s
real power is in its unusual design that enables
it to trigger the downloading and execution of
programs from a UNIX machine to an MTOS-
based processor, while the real-time program is
running.

The design feature responsible is MTOS’
support of dynamic memory allocation and
dynamic linking and loading. These capabili-
ties allow MTOS to perform an autoconfigura-
tion. That is, a programmer can write an initial-
ization task, running under MTOS, which can
be used to load, locate, initialize and start up a
complete application from a UNIX host. That
task can also dynamically create (or delete)
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9-TRACK MAG. TAPE SUBSYSTEM
_FOR THE IBM PC/XT/AT AND...

For information intercharﬁe, backup and archival storage,

IBEX offers a 9-track, IBM format-compatible 2" magnetic
tape subsystem for the IBM PC, featuring:

= |BM format 1600/3200 and 800 cpi.
| Software for PC-DOS, MS-DOS.

® Also for DEC, VAX, VME, m
S$-100, RS-232, IEEE 488.
IBEX COMPUTER CORP
20741 Marilla St.
Write, phone or TWX for information. Chatsworth, CA 91311
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TWX: 910-493-2071
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system objects such as semaphores, memory
pools, event flags, mailboxes and drivers
needed for the program’s execution.

Although these dynamic capabilities are use-
ful for many applications, users first think of
applying them to diagnostic areas. In one man-
ufacturing application under investigation,
users want to connect an MTOS-based machine
to a UNIX workstation. The idea is to monitor
and control machines, and to detect errors,
while assemblies are being put together. When
the errors reach a critical level, then the real-
time program would be partially replaced by a
diagnostic program, which would execute and
provide feedback that would help maintenance
personnel correct the problem.

For some distributed real-time UNIX sys-
tems, a real-time UNIX facilitates integration
of the host UNIX and dedicated real-time
systems. A real-time, board-level solution at
Alcyon, for example, integrates real-time
UNIX/Regulus with the real-time kernel PSOS
(from Software Components Group). The
boards plug into the same backplane. This
multiprocessor system can connect to UNIX
on the host.

In this integrated system, the application
task performs high-speed data collection and
analysis under PSOS. The Regulus processor
performs the system’s overall executive func-
tions, the operator-interface and file-server
functions and some real-time tasks. It also
supports software development. Regulus also is
the intermediary between the UNIX host and
PSOS. Because of its real-time capabilities, it
communicates more easily with PSOS than
could UNIX. Similarly, because it is UNIX-
based, Regulus communicates more easily with
the host UNIX than could real-time PSOS.

There is no doubt that a real-time version of
UNIX not only is possible, but also will be
seriously considered as the operating system for
many future manufacturing applications. At
the same time, it seems there will always be a
place for smaller, dedicated real-time kernels.

It is generally accepted that a common opera-
ting system, by itself, will not solve all applica-
tion transportability problems. However, in
conjunction with high-level languages, run-
time libraries (to execute device-dependent
code) and clever software engineering, users
and vendors will significantly improve on to-
day’s degree of application transportability. []

Interest Quotient (Circle One)
High 483 Medium 484 Low 485
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The Most Powerful LAN

Fits on a Disk.

Network Power. You knew that someday there would
be a powerful LAN that didn't need old-technolg network
boards. it would be fast, easy to install, and run 99% of PC-
DOS software. It would be expandable, provide remote
access, password-protection, and enable you to use inex-
pensive ferminals as workstations in a PC-DOS environment.

Dream no more, because the power Is here.

s name is LANLink™

A Software-Driven LAN Powerful Enough To Use RS-232
Ports for Network Communications. In development for
over three years, LANLInk™ represents the next generation of
local area networks. All of the logic which has traditionally
resided on network boards is on LANLink's Satellite and
Server Diskettes.

No additional hardware is required. Inexpensive serial
ports replace “Kilobuck” Network Interface Boards making
installation costs one-third that of a board-driven network.

How To comhu:; Smart Network...With Dumb
Terminails, But Dedicated Servers. Boasting a
wide variety of configurations, LANLInk™ is most often set up
as a “Star” having up to eight satellites connected to a cen-
tral, nondedicated server. Larger networks can have multi-
ple servers, supporting a total of 73 or more network users.

R-LAN™ (Remote-l.ﬁguN) gives users the ability to interact
with a LANLInk™ network in real time via modem. Plus, if
MultiLink Advanced™ is run on a Satellite, inexpensive
dumb terminals can be used to access network disks, files,
and programs.

THE SOFTWARE LINK, INC./CANADA 250 Cochrane Drive, Suite 12
Markham, Ontario L3R 6B7 CALL: 416/477-5480

LANLink™MultiLink Advanced™ & R-LAN™are trademarks of
The Software Link, Inc.

1BM, PC, & PC-DOS are trademarks of IBM Corp. WordStar 2000,
dBASE 1il, and Lotus 1-2-3 are trademarks of MicroPro, Ashton-
Tate, and Lotus Development Corp., respectively.
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MotmmsApElhcﬁmRun In a Totally-
Transparent Network Environment. If you know you
already know how to use LANLInk™ COPY transfers files
among users, and a 2-drive PC Satellite boots 4-2-3 from the
Server's hard disk with the eniry c:lotus. Each satellite’s
access can be limited fo specific disks, printers, and sub-
directories. A wide variety of software including Lotus 1-2-3,
dBASE lll, and WordStar is fully compatibie. LANLink™
has a collision-free data transfer rate which exceeds
415,000 BPS.

Power Up Your PCs Today. For complete details and the
authorized dealer nearest you, call The Software Link TODAY.
The LANLInk™ Starter Kit is $495 and includes modules for
both a Server and a Satellite. For a limited time, 50 feet of
shielded RS-232 cable will be included free of charge.
Additional Satellite Modules are only $195, each.

LANLInk™ is immediately available and comes with a
money-back guarantee. VISA, MC, AMEX accepted.

™

- i
@DTHE SOFTWARE LINK, INC.
evelopers of LANLink™and MultiLink Mvuneué“ -
8601 Dunwoody Place, Suite 632, Atianta, GA 30338 Telex 4996147 SWLINK

CALL: 404/998-0700
Dealer inquiries Invited




Peace of Mind

Compliments of Hitachi’s 1500 Disk Drive

Design Engineers.

That’sright. . . Hitachi has 1500 design
engineers who work on nothing but disk drives.
We design, build, and qualify all key components
ourselves, to our famous ultra-high specifi-
cations. We don’t simply assemble stock items.
Since we build our own motors, heads, micro-
processors and custom LSI, we subject these
parts to the most stringent Quality Assurance
program in the industry.

This may seem like an awful lot of work, but
during the 15 years of producing disk drives,
we've learned that this is the only way to make
drives good enough to use in our own systems. . .
the only way to get the peace of mind that comes
from knowing that the drives work.

Your peace of mind can come easy too. Use
the most reliable disk drives available:
Hitachi disk drives.

- Aserious, historic commitment to the
disk drive business.

Hitachi’s involvement with memory periph-
“erals goes back to the earliest days of mag tape.

-~ Westill produce mag tape equipment. And,

~ today we have one of the broadest lines of disk
- drives you’ll ever fmd——mcludmg x 5” 525"

- number PB-001.

8", and 8.8"” Winchesters. We've even made the
enormous R & D expenditures necessary to be
one of the pioneers in optical storage technology.

You don’t make these kinds of commitments
to a product line unless you’re serious about
its long-term success. Hitachi is serious. Very
serious. We believe in forging long-lasting
relationships supported by highly reliable
products that can stand the test of time.

When you decide to use Hitachi disk
products, you'll have a business
partner who will be here to
work with you, today and
tomorrow. . . helping
you to satisfy your
customers. . . giving
you peace of mind.

Fast Action:

To obtain product
literature immediately, .+ +
CALLTOLLFREE, i ™
1-800/842-9000,
Ext. 6901.

Ask for literature



Hitachi America, Ltd.
Computer Division
950 Elm Avenue, San Bruno, CA 94066
Telephone 1-415/872-1902
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Networking...

see yo

You're not alone. It's easy to get confused
by the enormous spectrum of networking
requirements, products and technologies
that blur the way.

Let Augat bring your picture into focus.

Augat is one of the world’s most respected
names in electronic interconnection tech-
nology. We possess a unique capability for

network solutions, because of unequaled pro-

duct breadth coupled with vast experience in
the OEM and CATV marketplaces.

Augat offers an unusual combination; the

resources of a large ($250,000,000.00), vigor-

ous growth company plus a willingness and
ability to go beyond merely selling products.

Our commitment to total solutions comes
from years of experience in the CATV market,
where total support is an integral service.

Let us help you enjoy a better view. Call
or write "NETWORKING”, Augat/Broadband
Communications Group, 710 Narragansett
Park Drive, Pawtucket, Rhode Island 02861,
(401) 724-4400.

Broadband Network Electronics ¢ Coaxial
Connectors e Fiberoptics ¢ Test Equipment
¢ Systemn Compatible Cross Connections

*BROADBAND
COMMUNICATIONS GROUP

Quality and Innovation
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COMMUNICATIONS SOFTWARE

LINKING DATABASES
FORCES NEW STRATEGIES

As data communications options multiply ,
applications developers must cope with distributed processing

as a basic rule of programming

Michael Tucker, Associate Editor

Increasingly, system integrators are not ask-
ing if their machines will be required to com-
municate with other computers but, rather,
how. The new realities of computing find the
user wanting data transfer and the hardware
vendor being forced to configure machines so
that they can accommodate local area and wide
area networks, packet switching networks,
RS232C-based limited area networks and nu-
merous other, often exotic, technologies.

Software vendors, too, are being forced to
respond to networking, shaping their products
for situations in which distribution of resources
and files is the norm. In particular, database
management systems are under tremendous
pressure to fit distributed environments. At the
same time, such database systems are being

asked to do something they’ve never done be-
fore outside the mainframe world—manage
distributed files. So, DBMS vendors are gradu-
ally forming philosophically opposed schools
on how that distribution should be done. The
major divisions comprise, roughly, those who
feel data should be truly distributed, those who
feel it should be centralized and, as an emerg-
ing third camp, those who would attempt the
distribution of data via software removed from
DBMS products.

Networking problems appear

In the mainframe world, the problems of
distributed file management have been handled
for years. But, historically, developers of soft-
ware for microcomputers have had neither the
motivation nor the tools for distributed com-
puting. Personal computers, by nature, were

Networks branch out

Programmers sometimes find it useful to think of a
computer network as a single, loosely coupled multi-
processing machine. So, too, can marketers. If a local
area network is conceived of as a single machine, so
can its potential for modification for vertical markets.
Here are two of the newest specialized LANSs:

GCLISP Network from Gold Hill Computers Inc.,
Cambridge, Mass. Introduced last January, GCLISP

Network provides an Ethernet link between IBM Corp.

PCs or compatibles and LISP engines (or powerful
multiuser systems)—running Gold Hill's LISP compil-

er. GCLISP Network gives developers working in artifi-

cal intelligence an inexpensive means of centralizing

their investment in LISP, while still bringing the power
of the language to the desktops of individuals.

VSLAN from Verdix Corp., Chantilly, Va. Introduced
last May, the Verdix secure LAN is one of the first
LANs to address both the military and civilian mar-
kets. VSLAN is an extremely secure product that
encrypts everything that passes through it. Buyers
can purchase either the entire LAN, or merely the
encryption technology for application in their own net-
works. In addition to the obvious military and intelli-
gence applications of the product, VSLAN could find
uses in such applications as electronic funds transfer
and financial-information processing.

MINI-MICRO SYSTEMS/September 1986

83



COMMUNICATIONS SOFTWARE

A truly distrib-
uted DBMS, Re-
lational Technolo-
gy's Ingres/Star
runs on heteroge-
neous networks
and protocols. It
uses a distributed
database manag-
er (DDBM) to link
individual rela-
tional database
management sys-
tems (RDBMS,).
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meant as standalone systems with little need
for communications beyond occasional dial-up
access to mainframes.

While the rapid appearance of the networked
office and factory is providing the motivation
for communications, the tools—standards,
protocols, etcetera—aren’t coming as quickly.
But they are finally starting to appear. And,
although the obstacles to microcomputer net-
working are by no means fully overcome, the
efforts of standards committees, network ven-
dors, and multivendor R&D organizations,
such as the Corporation for Open Systems, are
starting to pay off.

This is particularly true of operating systems,
where applications developers are finding
major vendors ready to provide networking
facilities as basic components of the operating
system. For example, in single-user systems,
where MS-DOS and PC-DOS dominate, the
cooperation of IBM Corp. and Microsoft Inc.
has produced NETBIOS, a layer of software
that gives DOS-based machines a standard link
to networks. In multiuser microcomputers,
where AT&T Co. would like UNIX to reign,
ATTIS has recently released UNIX System V.3,
which specifies mechanisms to handle files in a
distributed environment.

But, the existence of these communications
facilities doesn’t clearly establish how any one
piece of software can use them. Developers
themselves must answer some basic questions
on how their products may be spread over a
network. Nowhere is this truer than with
DBMSes, which must distribute information
across wide areas and multiple users, yet still
ensure the integrity of that data despite the

chances for error inherent in such a complex,
decentralized system.

Specifically, a distributed DBMS should pro-
vide users the illusion that they are working on
a single database, on a single machine. Users
should never have to worry about the physical
location of any file, how files are protected
from conflicting updates and network failures
or how copies of any file might exist at any
given moment. In other words, a DBMS must
provide transparency in file location, replica-
tion and failure.

Ingres’ Star shines

While virtually every DBMS vendor is exper-
imenting with different approaches to distrib-
uted file management, two methods seem to be
emerging as the most common. Either the data
is completely decentralized and truly distrib-
uted among different machines, or the data is
centralized in one or more dedicated server
machines.

One partisan in the truly distributed camp is
Relational Technology Inc. RTI’s Ingres rela-
tional DBMS (RDBMS) was originally intro-
duced for Digital Equipment Corp. machines
running on the VAX/VMS operating system.
Over the years, Ingres expanded to include
IBM products running under IBM’s VM opera-
ting system and a host of UNIX-based systems
from several different vendors. An MS-DOS
version for IBM PCs and compatibles is sched-
uled for release sometime this year.

Ingres has been particularly popular in large
technical applications such as aircraft design
(it’s been used extensively at Boeing Co., for
instance). But this has meant multiple installa-

SQL SUBQUERIES

INGRES/STAR VOTES FOR INDEPENDENCE...

SOURCE: RELATIONAL TECHNOLOGY INC.
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tions of the DBMS running on different ma-
chines in different locations. In turn, this has
meant that, like all the other DBMS makers,
RTI has come under severe pressure from users
to turn the product into a distributed system.
In response, RTI announced Ingres/Star in
June. Running atop the RTI communications
product, Ingres/Net, Ingres/Star will eventually
be a truly distributed DBMS. It runs on hetero-
geneous networks, protocols and machines that
will eventually range from microcomputers to
mainframes. Initially, it will offer multisite
reads and single-site updates of files. But, in a
second release scheduled for 1987, the compa-
ny plans to include multisite updates as well.
Ingres/Star is a distributed database manager
(DDBM) that operates as a local DBMS on
each node of the network. The nodes must then
cooperate in file management. The common
language between the different Ingres/Star in-
stallations is the Structured Query Language
(SQL), made popular by IBM. Essentially, each
local DBMS regards every other DBMS with
which it has contact as a virtual user. So long as
the transaction is in proper SQL, the local
Ingres/Star doesn’t care whether a query or
update comes from a local keyboard or from
another DBMS located a hundred miles away.
This means, in turn, that the network can
comprise different machines. Because the only
information passing between individual Ingres/
Star installations is SQL and data, no one local
DBMS need concern itself with the hardware,
software or operating system of any other copy
of Ingres/Star.
Morever, because SQL is an emerging stan-
dard in databases, Ingres/Star will eventually

COMMUNICATIONS SOFTWARE

be able to communicate directly with other
SQL-based DBMSes. Although that startling
possibility is still confined to the future, RTI
hopes to open “‘gateways” to other DBMSes by
1987. And by 1988, RTI hopes to open similar
gateways to DBMSes that don’t use SQL.

Integration of heterogeneous DBMSes has
been called the Holy Grail of the MIS world
(MMS, April, Page 63). Many large companies
have made huge investments in several differ-
ent DBMS-products, which they would now
like to link via some common interface. Obvi-
ously, the product that provides such a link
would have a profound effect on the entire
computer industry.

Centralists strike back

Still, the decentralized approach has its crit-
ics. While virtually everyone agrees on true
distribution as the ultimate goal of database
research, another school of thought holds that
data should be centralized somewhere in the
network, at least as an interim measure. This
“centralist” school thinks, first, that the tech-
nology of DBMSes is not yet mature enough to
handle the problems of true distribution and,
second, that users prefer their data in a single
location where it can be carefully controlled
and protected.

One member of the centralist school is
Sybase Inc., which recently introduced the
DataServer, an RDBMS for distributed envi-
ronments. The DataServer sits on a dedicated
node anywhere in the network and controls the
actual database. File management is thus done
almost as easily and safely as it would be in a
single-user system. Users at other nodes of the

---WHILE SYBASE CALLS FOR UNITY

One example of
the centralized
approach is

Sybase’s distrib-
uted DBMS,
which concen-
trates data within
dedicated server
machines.
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how their
products can
be spread
over a
network.

network send SQL queries over the network

and the results return to them.

Here, more than one server can operate in a
network. In the current version of DataServer,
a single SQL query may search or update two or
more databases within one machine acting as
server, but not in separate server computers.
“Eventually, we will ease that restriction,” says
Robert Epstein, Sybase’s executive vice presi-
dent. “However, the one thing users have told
us again and again is that they want centraliza-
tion. They want control of data.”

Unify Corp., makers of the Unify database
for UNIX and MS-DOS machines, is another
centralist. Unify too has prototypes, rather than
products, each of which operate in a distributed
environment. The company also envisions data
contained in centralized servers, though for
reasons having more to do with human nature
than technology. “I predict that there will be
considerably fewer machines containing data
than accessing data,” says Unify president
Nicolas Nierenberg, “Not because the DBMSes
won’t be capable of handing more than a few
disks, but because database administrators
won’t be willing to deal with the complexities
of DBMSes.”

Relational Database Systems Inc. (RDS),
makers of the Informix DBMS, leans even
more toward centralization. The company can
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currently support some communications be-
tween Informix installations operating
MS-DOS based machines. In the future, the
company hopes to develop a centralized capaci-
ty, with data kept on a UNIX-based server. The
DBMS would consist of “back ends” on the
server, communicating via SQL with users
operating “‘front ends’ at their individual
workstations. Later, the company plans to turn
this setup into a truly distributed system.
“We’ll probably have front ends at each person-
al computer, with each front-end having a cor-
responding back end at the server,” says Jeff
Poole, product manager for network products
at RDS. “Then, gradually, we’ll introduce back
ends for personal computers, so that files can
be truly distributed.”

Other DBMS vendors are certain to enter the
distributed database business one way or an-
other. In fact, several companies have recently
introduced products that are not distributed
databases. These products clearly indicate in-
tentions to get into the game, with SQL as the
probable method. One such company is Oracle
Corp., vendor of the popular Oracle DBMS for
IBM, DEC and compatible machines. In releas-
ing the fifth version of DBMS, Oracle also
introduced SQL-Link, a communications prod-
uct. SQL-Link allows an Oracle DBMS on a
microcomputer to send SQL queries to another
Oracle DBMS running on a multiuser system.

ASCII and ye shall receive

Although SQL may prove the best route to
truly distributed DBMSes, there are problems
that the language cannot address. Beyond the
distribution of DBMSes, beyond even the inte-
gration of heterogeneous databases, lies anoth-
er challenge—the integration of distributed
DBMSes with other distributed applications.
Just as users would like to be able to manage
data over large areas and in a number of
formats, so, too they would like to display and
analyze that data via different devices and
software, themselves distributed over wide
areas. This is difficult, because it requires a
universal interface.

But it has led to what might be called a third
school of distributed file management—a
group of vendors who propose that software
integration cannot be done within applications
software itself. Instead, they feel an additional,
insulating layer of software must exist some-
where in a network to translate between differ-
ent applications. Needless to say, such a layer of
software would be extremely difficult to create,
yet here, too, there are signs of progress.

One of the few broadly accepted standards in
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One thing is certain. You have to present
a quality image. And you have to maintain
it with absolute consistency.

That's why you should look into the new
Seiko Hardcopier. You can get a variety
of output sizes. With strong vibrant colors
and clear, sharp lines on both paper and
transparency.

Plus you can get those copies in as little
as 45 seconds each. For a lot less money
than you thought possible.
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quantity you want and go on working.

You even get independent image control
atthe hardcopier. You can change colors
without changing the image on the screen.
And get hardcopy or overheads that look
great even if the colors on the display arent
quite right for presentation purposes.
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you with the whole quality story. And make
sure you have the hardcopier that will keep
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computing today is ASCII code. It is slow,
laborious and nearly 20 years old. But ASCII is
nearly universal because it’s been the widely
accepted means by which machines and human
beings have communicated, and human beings
are notoriously difficult to reprogram for new
formats.

One company that takes advantage of ASCII
is VenturCom Inc., with its Prelude Informa-
tion System. Prelude is a tool kit for developers
building distributed applications for groups of
UNIX machines—specifically, those that are
compatible with AT&T’s UNIX V.3 or above.

Prelude consists of over 100 individual mod-
ules of code—performing functions ranging
from database management to application gen-
eration. These modules can run on a single
computer or be farmed out to separate ma-
chines. Communications between them is con-
ducted by standard ASCII strings, which can be
transferred via local or wide area network,
dial-up access, or the physical transfer of disks.

In effect, the application builder who works
with Prelude designs not for a network but for a
single, multiprocessing machine that happens
to be loosely coupled. Moreover, because Prel-
ude uses ASCII, it can and does access other
software that also uses ASCII. In fact, the
company claims that Prelude has been success-
fully linked to DBMSes from other vendors.
This raises the interesting possibility that
DBMS vendors will not achieve distributed file
management but, rather, have it thrust upon
them by increasingly sophisticated ASCII-
based systems.

Command Technologies Inc. demonstrates
just how sophisticated ASCII-based, distrib-
uted systems can be. This small company’s
chief scientist and co-founder is Calvin
Mooers, one of the geninuely grand old names
in computing. Mooers has been in the field
since 1945. In addition to doing pioneering
work in file management, he also helped lead
the effort that led to the standardization of
ASCII in the early 60s.

Command Technologies markets an I/0-
based programming language and operating
environment for distributed computing called
VXM. Among other attributes, VXM gives the
programmer the ability to create a VXM Enti-
ty, a semiautonomous module of code that can
reside on any node of a network, or even travel
from node to node in a network, like a “ghost™
in the machine. Moreover, VXM Entities may
communicate with one another via ASCII code,
and they may control other, non-VXM pro-
grams and read their output as long as those
programs work in ASCII.
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Thus, VXM could give developers the ability
to manage distributed applications as they

never have before. A developer might, for in- Ingres/Star
stance, unite diverse DBMSes by giving each  will eventually
database a resident Entity. The Entity would be a truly

then act as a virtual user, controlling the data-  gistributed
base, performing queries and passing the re- DBMS

sults in ASCII to users or other Entities and
their databases.

But, no matter what tool becomes the com-
mon language of distributed software, products
like VXM, Prelude, Sybase and Ingres/Star
show there’s no doubt that such a language will
eventually come about. What is far less clear is
what networking will do for, and to, software
developers. In effect, communications net-
works, rather than individual computers, have
become the machines for which developers
write—and their products must now take into
account both the increased power and complex-
ity that networks provide. O
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high-speed data processing to 90 ¢ps high density (0 30
cps near letter quality, it has the print modes for all your
applications.

Need the highest performance levels available?
The Pinwriter P5 is the fastest, quietest 24-wire dot matrix
on the market today. It has nine built-in character fonts
with eight more plug-in fonts available. Speeds range

from 100 cps near letter quality 10 290 cps data process-
ing. The Pinwriter P5 is a printer that can grow with you.

Hall-Mark has all these NEC printers and their
accessories in stock right now, ready for delivery. So call
today. Hall-Mark has the products you need and the
service you require because we care about your
SUCCESS.
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storage products will help you drive your
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Ifyou want cartridge tape drives, 5%-inch,
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America.

Our SCSI storage systems and products
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differential drivers and common command
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Fujitsu America, Inc., Storage Products
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LOCAL AREA NETWORKS

FEPs EASE MIGRATION
TO NEW LAN PROTOCOLS

An established technology, front-end processors help users preserve
investments in local area networks while offering a direct path

for incorporating standard, and future, network protocols

Steve Spanier, Excelan Inc.

The ability to connect diverse computer
equipment is rapidly supplanting performance,
features and even cost as the single most impor-
tant criterion in selecting local area network
equipment. In addition, multivendor networks
require standard protocols that will enable
them to work with incompatible terminals, bus
structures, character sets, storage capacities,
processing rates and physical media.

Many LAN protocol standards have emerged
to address the problem of how to connect
multivendor LANs. But LAN users and system
integrators need not fear that the proliferation
of these protocols—or of new protocols that
emerge in the future—will make current instal-
lations obsolete. Accepted technologies, such as
front-end processors, allow users to preserve
their capital investments in LAN equipment.
Front-end processors permit easy migration
from present to future protocol standards.

Protocols include the International Stan-
dards Organization’s Open Systems Intercon-
nection (ISO/OSI) reference model, the Manu-
facturing Automation Protocol (MAP) and the
Technical and Office Protocol (TOP).

Standards lay the foundation

The most popular current protocols upon
which to build a network are Ethernet, the File
Transfer Protocol (FTP), Telnet, the Simple
Mail Transport Protocol (SMTP) and the
Transmission Control Protocol/Internet Proto-
col (TCP/IP). These protocols, designed for
heterogeneous environments, command a rela-
tively large share of the LAN market.
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Ethernet, a de facto standard, defines layers 1
and 2, the Physical and Data Link layers, of the
OSI model. More than 150 companies support
Ethernet, which was jointly developed six years
ago by Digital Equipment Corp., Intel Corp.
and Xerox Corp. The Ethernet specification
avoids optional features, thus simplifying the
development of compatible variants. Because
of its low cost, high bandwidth and flexibility,
Ethernet is the most likely media-access tech-
nology upon which to build a future network.

At layers 3 and 4, the Network and Transport
layers of the OSI model, the question of which
protocol is a standard is less clear. Still, TCP/IP

Fig. 1. The
front-end-proc-
essor approach
offloads the
Transport and
Network layers of
the OSI model to
an intelligent
front-end pro-
cessor. The front-
end processor
performs all net-
work-oriented
tasks, thereby
freeing the host
for local pro-
cessing.
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Fig. 2. The
front-end-proc-
essor approach
(red) outper-
formed the ker-
nel-based solu-
tion (blue) in this
experiment. The
experiment com-
pared the effect
of large file-trans-
fer throughput on
a CPU-intensive,
internally origi-
nated task (solid
lines) and on an
externally origi-
nated task that
directs heavy net-
work activity at a
target node
(dashed lines).
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stands out as a de facto standard candidate.
TCP/IP is a member of the Internet protocol
family, developed by the Department of De-
fense Advanced Research Projects Agency
(DARPA).

With a large pool of funds and a distinct need
for networking, DARPA began work on the
TCP/IP protocols in 1973. Since then, TCP/IP
has evolved into the Transport Layer protocol
of choice for the federal government. Comput-
er-aided design and manufacturing were the
first commercial applications to use TCP/IP. In
recent years, with the delayed entry into the
market of many recently developed Transport
Layer protocols, TCP/IP has strengthened its
commercial foothold.

Little standardization has occurred at the
Application Layer where most users are de-
manding three applications: file transfer, virtu-
al-terminal emulation and electronic mail. Be-
cause of their longevity, specification
completeness and association with the Defense
Department, the Internet versions of these ap-
plications—FTP, Telnet and SMTP, respec-
tively—have gained popularity over the last
seven years.

FEPs provide modularity

To achieve the flexibility that allows easy
migration to new protocols, a technology must
be modular. Modular design allows users to

employ smaller entities, which can be more
easily understood, used and changed than can
larger, unwieldy entities. Dividing a problem
into smaller pieces, with each piece represent-
ing one task, makes the solution more compre-
hensible. It also makes solutions more mallea-
ble because, if a problem changes slightly, a
new solution may be found by changing a few
isolated parts rather than by having to alter an
unwieldy whole. The OSI model applies modu-
lar design principles to networking.

Front-end processors embody the principle
of modular design in LAN technology. A front-
end processor, a self-contained subsystem, acts
as a communications buffer between external
data-sending devices, such as other network
nodes or satellites, and a main processing unit.
Front-end processors in LANs typically com-
prise a board that plugs into the backplane of a
host, allowing that host to communicate on a
network with similarly equipped computers.

A front-end processor contains a CPU that
runs a streamlined operating system to control
the front-end processor’s resources. These typi-
cally include a network interface, a host inter-
face and enough memory not only to buffer
incoming and outgoing network information
but also to run software implement:ng layers 3
and 4 of the OSI model.

The intelligence to run Transport and Net-
work layer software without excessive host in-
tervention is the main difference between the
front-end-processor approach and the “kernel-
based” approach. The Transport and Network
layers run on the FEP without excessive host
communication because they are, by definition,
concerned with network-oriented rather than
host-oriented tasks (Fig. 1).

Putting the network-oriented functions of a
computer system onto a front-end processor
decouples those functions from the main proc-
essing unit. The front-end processor presents a
consistent interface to the host, without de-
pending on the host operating system. This
reduces the time needed to add new protocols
and to adapt the network subsystem to new
computer systems. It also helps to relieve the
problem of outdated equipment and protocols.
Front-end processors also offer high data
throughput, efficient use of host memory and
easy maintenance.

A front-end processor dedicates its resources,
such a processor and memory, to network
tasks, thus optimizing network throughput.
While the host CPU performs database,
spreadsheet and other tasks, the front-end pro-
cessor uses its own resources to handle all
network tasks. This results in increased net-
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Key Tronic Resources:

With worldwide manufacturing
capabilities including plants in the
United States, Europe and the Far
East; Key Tronic can deliver a high
quality, high volume product at a
competitive price.

Key Tronic is a vertically integrated
manufacturer which ensures high
quality and on-time delivery.

Key Tronic Capabilities:

In the last 17 years Key Tronic has
produced over 7 million keyboards
featuring 3,000 custom designs.

Key Tronic uses automated com-
ponent manufacturing systems and
has one of the largest tooling facilities
on the West Coast. Over 80% of
manufacturing is automated, utilizing

6 61 can build your keyboard better, faster and
cheaper than anybody in the world. I can
customize it to your specification and I can meet
your delivery requirements.

If you don’t believe me, call me.

If you believe me, call the sales department. 99
— Brian Ladyman, Senior V.P., Operations
Key Tronic Corporation

“gfe/ the Key TromicJouch™
key tronic

The Responsive Input Company .

P. O. Box 14687 « Spokane, WA 99214 « USA
(509) 928-8000 TWX 510 773-1885

highly sophisticated equipment
developed and built by Key Tronic.

Key Tronic Commitment:

Key Tronic strives for long-term,
successful relationships with our
customers.

That means commitment. To the
product and to you, the customer.
Let Key Tronic be your partner in
building your keyboards.

Contact your Key Tronic Sales
Representative today ... or call
OEM Sales at (509) 928-8000 for more
information.

Key Tronic . . . the world’s
largest independent manufac-
turer of full travel keyboards.

OUR RESOURCES, CAPABILITIES AND
COMMITMENT GIVE YOU THE COMPETITIVE EDGE
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work throughput and decreased host work load
during heavy processing periods.

FEP outperforms kernel

Excelan Inc. performed an experiment com-
paring the kernel-based approach with the
front-end-processor approach. In the experi-
ment, the company tested the effect of a CPU-
intensive (internally originated) task and a net-
work processing (externally originated) task on
large file-transfer throughput.

The experiment was run on two host systems:
a Sun Microsystems Inc. 2/120 system to dem-
onstrate the kernel-based approach and an
NCR Corp. Tower for the front-end-processor
approach. The 2/120 system ran Sun’s version
of the Berkeley UNIX Version 4.2 operating
system with TCP/IP networking in the kernel.
The Tower system ran the UNIX System V
operating system with TCP/IP on an Excelan
EXOS 201 front-end processor. Both hosts
used the Motorola Inc. MC68010 processor
running at 10 MHz, and the Excelan board
provided 512K bytes of RAM and an 8-MHz
Intel 80186 CPU. Average disk-access times
and total disk space for both machines were
similar.

In both the internally originated and the
externally originated tasks, the front-end proc-
essor solution outperformed the kernel-based
solution. Predictably, differences became more
noticeable as the CPU or network activity
increased.

The front-end processor approach also frees
valuable host memory for application pro-
grams. As application programs become more
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sophisticated, their need for host memory in-
creases. Because of complex acknowledgement
schemes, transport software can consume more
than 60K bytes of memory. Running the trans-
port software on a front-end processor allows
users to run more host applications than if the
transport software were running on the host.

Only operating system experts can overcome
the difficulties of integrating Transport Layer
network processing into the kernel of machines
with different file systems, user interfaces and
I/0 subsystems. This is because such integra-
tion typically reaches deeply into the operating
system internals. The task is made even more
difficult because it involves tying network pro-
cessing to operating system characteristics.
New versions of the operating system often
make the machine unable to perform certain
network tasks. Therefore, front-end processor
systems, which isolate network processing from
the host operating system, are easier to main-
tain than kernel-based systems.

The main difference between a front-end
processor and a link-layer board is that the
front-end processor has onboard intelligence.
With a front-end processor, a user must absorb
the extra cost of a CPU and memory that
intelligence entails. However, these are inex-
pensive to add because CPU and memory chips
are widely available and low-cost. In addition,
if the network software runs on the host, the
host’s price generally includes this software. If
the network software runs on a front-end pro-
cessor, its price typically depends on the price
of the computer it supports. Generally, the cost
of adding front-end processor technology to a
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computer system is less than 10 percent of the
cost of the computer itself.

FEPs allow migration

The Token-Ring and Token-Bus standards,
along with the ISO, MAP and TOP protocols,
are all likely to become popular in the next five
years. ISO, MAP and TOP, as currently de-
fined, specify all seven OSI layers. Token-Ring
and Token-Bus resemble Ethernet in that they
specify only the Physical and Data Link layer
protocols, but they provide different topology
and signaling methods than those of Ethernet.
Despite this, migration to these new protocols
is reasonably simple.

To do so, users and system integrators can
replace Ethernet chips with Token-Ring and

Token-Bus chips. The newly created front-end
processors would be largely compatible with
the onboard operating systems used by intelli-
gent front-end processors and fully compatible
with the Transport Layer protocol software.
Using two front-end processors would enable
hosts to coexist on an Ethernet and either a
Token-Ring or a Token-Bus network. During
the transition between the old and new proto-
cols, computers could actually coexist on both
networks.

In addition, ISO has adopted the IEEE 802.3,
802.4 and 802.5 media-access protocols as
standards, making migration to ISO easier.
Because Ethernet and 802.3 are similar, most
front-end processors that support one also sup-
port the other. Therefore, users need not
change Ethernet/IEEE 802.3 front-end-proces-
sor hardware to implement ISO’s Physical and
Data Link specifications.

If the market decides to migrate from
TCP/IP to ISO, front-end-processor vendors
will most likely offer both the ISO transport
protocol (TP-4) and TCP/IP on their boards.
This combination is possible with front-end
processors because the protocol software inter-
faces with the board’s operating system rather
than with its hardware. Many front-end proces-
sor vendors offer wide ranges of available mem-
ory space on their boards, and users who want
to run more than one transport protocol should
make sure that the front-end processors they
purchase have sufficient memory for this task.

Current ISO applications, primarily File
Transfer, Access and Management (FTAM), are
more complex than most other popular appli-
cations and, therefore, require more host mem-
ory. In this light, the ability to run the Trans-
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Without the right channel
connections, you wont break

any system speed records.
—— T — Your networks or devices are only as

; fast — and reliable — as their access to the
mainframe. Settle for serial connections, and
@ @ @ \@ they move at a snail’s pace. Buy an unreliable
s/ X . / 4 N/

channel product, and they can stop cold.
= KMW'’s Auscom division gives you the
: 1 best of both worlds: Interfaces to the IBM
channel that move data at up to 2 megabytes
per second, and a 10-year record of rock-solid
reliability no one else can match.

KMW'’s Auscom channel products let
you connect your non-IBM devices and
networks directly to any IBM® or plug-
compatible mainframe. We offer both

system-level channel products for end

users and board-level products (such
as Q-bus™, Multibus® and VME bus)
for OEM’s. And no changes to your
B host operating system or access methods

~ are required, since our interfaces function as

standard control units on your mainframe.

Our channel interfaces emulate multiple
controllers and support different devices and
protocols simultaneously. For instance, a sin-
gle Auscom interface can link your host to
both local and wide area networks. And they
can be programmed by Auscom or your staff
to support most any connection you want to
make.

Our interfaces connect IBM mainframes
to Ethernet, ProNet, X.25, T1, IEEE-488,
high resolution graphic devices, high speed
printers, non-IBM computers, custom de-
vices, custom networks and more.

We've got your mainframe connections.
Call us at 1-800/531-5167 (in Texas, 512/288-
1453) or write KMW Systems Corporation,
8307 Highway 71 West, Austin, Texas 78735.
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KMW
}'4 SYSTEMS
/AN| CORPORATION

For the right connections
Auscom is now a division of KMW Systems Corp.
IBM® is a registered trademark of International Business Machines

Corporation. Multibus® is a registered trademark of Intel Corporation.
Q-bus™ is a trademark of Digital Equipment Corporation.
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Profit
by Sharing—
With EZQueue

Are you losing time and money while people wait to
use the printer? Are your PC users frustrated by hassles
over who gets the printer next? Are you faced with

the prospect of buying more printers?

Try the EZQueue Profit-By-Sharing Plan
and watch things improve —morale, productivity,
and profits.

How It Works

The Giltronix EZQueue™ connects several PCs

(from one to 24) to one, two, or more printers. And it
provides buffer capacity of up to 2 megabytes—enough
to store simultaneous inputs from all the PCs. Every

PC can output to the EZQueue without delay and get
on to its next job. The EZQueue stores all inputs as
files and automatically outputs the next one to the
printer as soon as the printer becomes available.

If you have more than one printer of the same type,
EZQueue sends the next job to the first printer
available. If you have two or more types of printers,
such as a laser printer and a dot matrix, users can
choose the desired printer for each job or default to
a standard printer.

<T\.lGlllromx

Computer Interface Networking

How It Saves You Money
= Reduces capital spending—you need fewer peripherals
= Eliminates “downtime” while PC users wait for
a printer
= Improves efficiency and throughput

You also save because you don’t have to buy special
cards or cables to adapt EZQueue to your equipment.
You can easily program each input port for baud rate,
parity, word length, stop bits, and flow control. And
EZQueue automatically adjusts to DTE/DCE require-
ments at each port, so you can use standard cables.

EZQueue is transparent to the users. But they’ll know
it’s there, because their jobs will be easier, with fewer
hassles. You’ll know it’s there, too, when you measure
productivity—and profits.

There’s a model that’s just right for your office, whether
it’s a small law office or a large department in a Fortune
100 company. Don’t get more printers. Get EZQueue.

Don’t wait to get a letter through the printer.
Call today for full information on the Giltronix
EZQueue 3000 series.

Information Hot Line: 1-800-531-1300 (Outside California)

Headquarters

3780 Fabian Way
Palo Alto, CA 94303
(415) 493-1300
Telex 345542
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port and Network layer protocols on a
front-end processor is even more important.
The front-end processor and the host-resident
driver that communicates with it provide appli-
cation-transparent network access. Applica-
tions that become important standards can
therefore survive transitions to many different
types of front-end processors.

TOP and MAP use ISO layers 2 through 5,
the Data Link through Session layers. TOP uses
the IEEE 802.3 specification for the media-
access layers, MAP uses the IEEE 802.4 (token
bus) specification. MAP defines more Applica-
tion Layer (level 7) specifications than does
TOP, although they both use the OSI FTAM
protocol. Because of this similarity between
TOP, MAP and ISO, once ISO and token bus
are implemented on intelligent front-end pro-
cessors, MAP and TOP will also be essentially
complete.

How to choose a LAN vendor

End users and system integrators would be
well-advised to look for four main attributes in
LAN vendors: support of popular protocols
(Fig. 3), support of major bus structures (Fig.
4), technology flexibility and future plans.

Some LAN vendors provide tools that allow
the easy adaptation of products to support new
protocols. These elements are essential because
they reduce users’ dependence on the vendor
and allow users to employ the tools to add
protocols the vendor lacks. Three such tools are
application programming libraries, operating
system interfaces and tunable transport-proto-
col modules (Fig. 5).

Vendor-supplied application programming
libraries enable users to write their own net-
work applications and isolate the details of the
host operating system, thus making applica-
tions more portable. These libraries are impor-
tant to users who need additional functionality
beyond the standard file-transfer, terminal-em-
ulation and mail capabilites offered by most
LAN vendors.

Many front-end-processor vendors “‘open”
the architecture of their products by providing
documented calls, such as ‘“‘create process,”
“send message’ or ‘“‘read memory,” to the
onboard operating system. These calls allow
users and integrators to create protocol pack-
ages to replace or supplement those provided
by the vendor.

A few vendors allow users to modify some
parameters of their Transport and Network
layer protocol packages. For example, TCP/IP
uses a “window” to help the transmitting node
determine whether it should send more data to
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Fig. 5. In a typical front-end-processor architecture, appli-
cation programming libraries, onboard operating system calls and
tunable protocol modules make it easier for users and system
integrators to adapt a vendor’s offerings to support specific
environments.

the receiving node. The ability to modify the
window size allows the user to adjust perfor-
mance for special circumstances.

Finally, end users and system integrators
should have reasonably complete information
about LAN vendors’ future plans. Most LAN
companies are not large enough to offer all the
new protocols that will appear over the next X )

R . . engineer with
ew years. Each will therefore focus on specific
Excelan Inc., San
markets and should be prepared to answer | oo Galif. He
detailed questions on market strategies and pods a master's
products. 0 degree in computer
science from West

Steve Spanier is a
technical marketing

Coast University,
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IN GERMANY, WE'D RATHER
GREATE A LASTING IMPRESSION THAN
RUSH PRODUGTION TO BE FIRST.




Call it a manifestation
of German pride, but
we took our time to
introduce the MT330
for good reason:

We wanted to think

it through to a supe-
rior conclusion.

The result is not
just an idle entry into
the burgeoning class
of 24-needle machines.
But a printing plant
that some have even
suggested is overbuilt.

In contrast to
hurriedly stamped
frames of sheet metal,
the superstructure
of the MT330 is solid
cast. All of which cre-
ates a more substan-
tial, shock-absorbing
work platform.

Likewise,the power
train is a product of
serious deliberation;
a push-fed tractor
driven by surge re-
sistant DC motors.

Then ourengineers
went to work on the
print head.

For increased
speed and resolution,
they staggered the
24-needle matrix into
two perfect vertical-
plane columns.

In addition, they
developed a magnetic
head assembly that
actually requires less
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power during print-
ing. So long after our
counterparts have
overheated, or beaten
themselves into obso-
lescence, the MT330
continues to spew out
mountains of data.

Up to 10,000 pages
per month at 300 char-
acters per second.

Characters that
remain crisp and
dense from a ribbon
rated at more than 15
million impressions.

So if it seems
we were exceedingly
patient in our intro-
duction of the MT330,
the results of German
pertectionism are a
justifiable reward.

To make your own
evaluation, call us at
1-800-843-1347 for a
demonstration.

We think youll be
suitably impressed.
Particularly in the
long run.

MANNESMANN




When you're ready to show yoﬁr USETS
what a DBMS can really do.

When it comes to database management touch with your information quickly. You
and information processing for VAX also get the restart and recovery features
superminicomputers, only Software AG you need to maintain data integrity. And,
can give you a winning performance ina with our NET-WORK(VMS) remote data-

large-scale production environment. base facility, you can distribute database
ADABAS(VMS), our high-performance processing in any DECnet-VAX environ-
database management system, and ment. Call us today at 1-800-336-3761.

NATURAL(VMS), our fourth-generation (In Virginia and Canada, 1-703-860-5050.)
information processing system, put you in Please see us at DEXPO West '86 Booth #1925

5 softwArRE AG

© 1986 Software AG of North America, Inc.
ADABAS and NATURAL are trademarks of Software AG of North America, Inc.
VAX, VMS, and DECnet are trademarks of Digital Equipment Corporation.
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IBM’S TOKEN-RING: WHAT
ARE THE ALTERNATIVES?

IBM’s ‘serious’ LAN has finally arrived,
but other LANs should be able
to coexist with the Token-Ring

David S. McMaster
Gateway Communications Inc.

While watchers of IBM Corp. have been
anticipating the industry leader’s Token-Ring
Network for several years now, 1986 marks the
year that Token-Ring has finally arrived.
Throughout the first half of this year, IBM has
been shipping and installing its Token-Ring at
an increasing rate. Meanwhile, the industry’s
response has ranged from wholehearted sup-
port to skepticism.

In keeping with tradition, IBM’s delivery of
Token-Ring hardware and software has in ef-
fect “blessed” the technology, making LANs
the acceptable approach to connecting and
sharing personal computer resources. More
specifically, many LAN hardware and software
vendors have announced products that either
support or are compatible with the Token-Ring,
and others have developed gateways that will
interface to the Token-Ring.

The Token-Ring is not IBM’s first PC LAN
product. IBM has been shipping the PC Net-
work, which Sytek Inc. produced for IBM, for
several years. However, most industry observ-
ers point to the Token-Ring as IBM’s first
“serious” LAN offering. IBM provides a soft-
ware interface (bridge) that links the Token-
Ring and the PC Network.

It’s time for action

Before IBM’s Token-Ring announcement,
many system integrators and in-house PC de-
partments faced with choosing a LAN were
playing a ‘“‘wait-and-see’’ game, until IBM
should play its hand. But they can’t wait any
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TOPOLOGY DETERMINES DATA FLOW
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AST PCNET Il
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IBM PC NETWORK 3COM ETHERSERIES
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FOR EXAMPLE:
IBM TOKEN-RING NETWORK
PROTEON PRONET
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FOR EXAMPLE:
NOVELL S/NET
SYTEK SYSTEM 6000
TELEVIDEO

LAN CABLE PERSONAL MINI

PC
WORKSTATION

CONTROLLER

SOURCE: GATEWAY COMMUNICATIONS INC.

LANs use one of three topologies: bus,
star or ring. A bus topology connects all sta-
tions to one cable running the length of the
network. A star topology connects all work-
stations to a central station, which routes data
to the appropriate place. A ring connects all
workstations in a closed loop.
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The ring in
IBM’s Token-
Ring resides in-
side the Muiltistat-
ion Access Unit.
Each PC con-
nects to a MAU
by individual
cable, and each
MAU intercon-
nects as many as
eight PCs. Users
can link MAUs to
form a larger
network.
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MAU CONNECTS TOKEN-RING
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(ARROWS SHOW

TOKEN'S PATH)

ey

INDIVIDUAL SETS OF
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MAU INTERCONNECTS
AS MANY AS EIGHT PCs;
MULTIPLE MAUs CAN
BE INTERCONNECTED

SOURCE: GATEWAY COMMUNICATIONS INC.

longer. Those who must purchase networking
solutions for PC users or customers must now
undertake serious evaluations.

The logical question is now: “Is the Token-
Ring the way to go?” The question is not a
black-and-white “Token-Ring vs. the competi-
tion” situation. Instead, the answer depends on
the application. Several LAN vendors have
announced hybrid solutions, gateways from
their networks to Token-Ring and software
options that allow applications developed for
the Token-Ring to run on competitive LAN
hardware. These companies include AST Re-
search Inc., Bridge Communications Inc., Cor-
vus Systems Inc., Excelan Inc., Gateway Com-
munications Inc., Nestar Systems Inc., Novell
Inc. and 3Com Corp.

As a result, some companies may be able to
combine compatible LANs or even competing
LANSs such as the Token-Ring and Ethernet, the
formerly reigning near-standard LAN. Compa-
nies that offer Ethernet products include
3Com, Torus Systems Inc. and Xerox Corp.

The first step in evaluating LANs is to exam-
ine their basic LAN parameters: topology, ac-
cess method, transmission method, transmis-
sion speed, cabling, software and hardware.

As the name “Token Ring” implies, the IBM
product incorporates ring topology and the
token-passing access method. This approach
differs from most installed LAN systems:
About 80 percent use bus topology and the
Carrier Sense Multiple Access (CSMA) meth-
od, as popularized by Ethernet.

Regarding the remaining parameters, the To-
ken-Ring LAN is a baseband system operating
at 4M bits per second (bps) over twisted-pair
wiring. It uses the PC LAN Program version
1.1 software running under IBM’s NETBIOS
(network basic input/output system). PC LAN
Program 1.1, announced in April, is an en-
hanced version of IBM’s original PC Network

Program, which IBM provided for its PC Net-
work LAN.

Topology determines the LANscape

Topology refers to the network architecture
configuration, or the way in which PCs physi-
cally interconnect. The topology of a LAN
determines how information will flow across
the network. LANs use one of three major
topologies: ring, bus or star.

IBM chose ring—the least-used topology—
for its LAN. So far, the most visible ring LAN
other than the Token-Ring is Proteon Inc.’s
ProNet. However, IBM’s Token-Ring may
change this topology’s last-place status.

Ring topology employs a single, relatively
short, looped cable interconnecting each of the
PCs in the network.

The star topology interconnects each PC to a
shared controller via the PCs’ individual ca-
bles. Any defective node on a star LAN can be
fixed from the central hub. However, employ-
ing a single controller limits the number of PCs
that can be attached to the LAN. If the control-
ler fails, the entire network fails.

About 15 percent of all PC-based LANs
employ star topology, making it the second
most popular topology. Novell’s S-Net, Sytek’s
System 6000 and TeleVideo Systems Inc.’s Per-
sonal Mini employ the star topology.

The bus topology, the most common LAN
architecture, interconnects PCs over a shared
cable, but the cable ends are not connected.
Each station on a bus network connects to the
bus and “listens” to the data stream. When the
station wants to communicate, it merges its
data into the data stream. Bus LANs allow for
the easy addition of nodes, and a defective
node won’t affect any others on the system.
LANSs that use the bus topology include AST’s
PCnet II, Gateway’s G/Net, IBM’s PC Net-
work, Concord Data Systems Inc.’s Token/Net,
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27mwnd you're ready to roll.

27 milliwatts. That’s all it takes for standby mode on our FD-35 Series
35 inch floppy disk drives with the Power Saver option. And, in operation,
they consume a mere 172 watts average at read/write, and 2.90 watts average
at seek. These just happen to be the lowest numbers for any 3.5 inch drive.

This remarkable feat is made possible by the use of new custom LSI chips
with CMOS technology for more efficient control over all the drive functions.

For added reliability and accuracy we shortened the gap between the band
actuator and the head and included a more precise head position mechanism.
This means stable reading and writing, even at high track densities.

And, as ifall that weren't enough, we've thrown in special
aluminum RF shielding to keep out noise pollution.

With the growing need for more portable
systems, 27 milliwattsis a load
anybody can carry.

Built To Fanatical Standards. TIEAC.

INSTRUMENTATION AND COMPUTER PRODUCTS DIVISION, 7733 TELEGRAPH ROAD, MONTEBELLO, CA 90640
East (617) 475-7311  South/Midwest (312) 351-9124  Rocky Mountain (602) 242-4025 (303) 337-6329 (801) 5322111
Northwest (408) 727-1427  Southern California (213) 726-0303 ©1985
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Youcant build
tOMOITOW'S Systems
with yesterdays drives.

You've seen one small disk drive, you've seen them all, right?
Not exactly. One disk drive stands above all the rest.

It comes from Maxtor.

The company that refuses to produce disk drives merely as
good as everybody else. Instead, we set new standards
by producing the only 5%"” disk drives worthy of the next
generation of supermicros. Winchesters with 85 to 380
megabytes of storage. And average access times of less than
30 msec.

And we don't mean prototypes. We mean full production.
So, you can build the systems of tomorrow, today. And that
can be a big advantage.

For you. Or your competition.

Maxtor Corporation, 150 River Oaks Parkway,
San Jose, California 95134,
(408) 942-1700, TELEX: 171074.

Sales Offices:

Austin: (512) 345-2742

Boston: (617) 872-8556

Orange County: (714) 859-3100
San Jose: (408) 435-7884.

Msapgor
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Fox Research Inc.’s 10-Net, IDEAssociate
Inc.’s IDEAnet, 3Com’s EtherSeries, 3M’s
PC/LAN and Ungermann-Bass Inc.’s Net/One.

When installed, IBM’s Token-Ring looks like
a star rather than a ring. The heart of the
network is a ring, but the ring is inside the
Multistation Access Unit (MAU), an expensive
“connector box.” Each PC connects to the
MAU by individual cable, which gives each
MAU the star-like appearance. Each MAU in-
terconnects as many as eight PCs, and users can
link MAUs to form a larger network. By bring-
ing all the links to a central node, which facili-
tates troubleshooting, this configuration takes
advantage of the star topology. Another LAN
using a star/ring topology is Quadram Corp.’s
Quadnet IX. It features a star-shaped ring with
infrared fiber-optic cable.

The media compared

LANs use one of three general types of
media, or wiring: coaxial, twisted pair or fiber
optic, and any of these works on any topology.
Many baseband LANs and all broadband
LANSs use coaxial cable; it is the most popular
medium. Coaxial consists of a central insulated
conductor wrapped with a braid or foil that
shares the same axis as the conductor. Coaxial
can carry high-frequency signals; the foil or
braid protects the signal from outside interfer-
ence. Installation, including labor, typically

LOCAL AREA NETWORKS

costs $4 per foot and $40 per termination.

With coaxial cabling, each personal comput-
er on a LAN connects to the cable through a
twist-lock BNC (baby “N” connector), and a
BNC terminator connector terminates the co-
axial cable.

The second most popular LAN medium,
twisted pair, consists of two wires wrapped
around each other. The twining reduces the
cable’s tendency to pick up electrical noise,
which can cause data errors. However, its im-
munity to noise interference is not as good as
that of coaxial, and this can degrade perfor-
mance. Furthermore, twisted-pair wiring can-
not carry data rates as high as can coaxial, and
signal levels for twisted-pair wiring normally
degrade over much shorter distances than do
the signal levels on coaxial cable. On the plus
side, at pennies per foot, it offers the lowest
cost, and users can install it easily.

For short distances, the Token-Ring can con-
nect via standard telephone-line twisted-pair
wiring, which IBM calls Type 3 cable. For
longer cable runs, however, IBM recommends
shielded twisted-pair cabling, which is more
expensive than standard telephone twisted-pair
wire or coaxial cable. It adds greater noise
resistance, however, and higher data rates.

Fiber-optic cable is still rare, but it is im-
mune to interference from electrical or elec-
tronic devices, a factor that can be important in

The practical
realities of
today’s

PC-based LAN
implementations
point to the
superiority

and
cost-effectiveness
of baseband.

LANs COME IN MANY VARIETIES

Company Product Topology Access method Bandwidth Wiring type
AST PCnet Il bus CSMA/CA baseband twisted pair
Corvus Omninet bus CSMA/CA baseband twisted pair
Fox Research 10-Net bus CSMA/CA baseband twisted pair
Gateway G/Net bus CSMA/CA/CD baseband coaxial
IBM PC Network bus CSMA/CD broadband coaxial
IBM Token-Ring ring token passing baseband twisted pair
IDEAssociates IDEAnet bus CSMA/CD baseband coaxial
Novell S/Net star proprietary baseband dual twisted pair
Orchid PCnet bus CSMA/CD baseband coaxial
Proteon ProNet ring token passing baseband coaxial twisted pair
Quadram Quadnet Vi bus CSMA/CA/CD baseband coaxial
Quadram Quadnet IX  star/ring token passing baseband dual twisted pair
Standard Microsystems ARCnet star/bus token passing baseband coaxial
Sytek System 6000 star CSMA/CD broadband coaxial
TeleVideo Personal Mini star proprietary baseband twisted pair
3Com EtherSeries bus CSMA/CD baseband coaxial
Ungermann-Bass Net/One bus CSMA/CD baseband/broadband coaxial
Xerox XC22 bus CSMA/CD baseband twisted pair
Xerox XC24 bus CSMA/CD baseband coaxial

CSMA: Carrier Sense Multiple Access

CD: Collision Detection

CA: Collision Avoidance Source: Gateway Communications Inc.
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Token-Ring is
not likely to
cause the
demise of
competitive
LAN products
that have
been using
CSMA/CD for
some time.

harsh environments involving machinery. But
fiber-optic cable can cost $10 per foot and $50
per termination. Furthermore, there is a lack of
workers who know how to install and
maintain it.

There has been debate over the past few years
over the virtues of baseband vs. broadband
transmission. Broadband systems broadcast a
wide number of frequencies over the cable,
and, in theory, network nodes “‘tune in”’ to
different channels. These channels can simulta-
neously carry voice, video and other signals,
unlike baseband, which carries only digital
data. However, in most broadband LAN imple-
mentations, personal computers attach to the
same frequency channel because they do not
require voice or video transmissions. Broad-
band cable also requires more electronics—
and, hence, is more expensive—than baseband.

Baseband systems, such as the Token-Ring,
send pulses over the wire, and nodes receive
those pulses. Baseband systems allow the trans-
mission of only one signal over the cable at a
time, and each attached personal computer
communicates over that channel.

Baseband seems favored

Thus, the practical realities of today’s per-
sonal computer-based LAN implementations
point to the superiority and cost-effectiveness
of baseband. Broadband can extend over great-
er distances than baseband, however, making it
more appropriate as a ‘“‘backbone’ network
connecting various widely scattered LANS.

IBM’s PC Network, a broadband implemen-
tation, supports PCs only on a single channel
and does not support voice or video without
additional equipment. With such implementa-
tions, the added cost and complication of
broadband may not be justifiable, which could

Spec summary

® Product: Token-Ring Network

® Manufacturer: IBM Corp.

® Topology: ring

® Access method: token passing

e Speed: 4M bits per second

® Media: twisted-pair wiring

@ Bandwidth: baseband

e File-server software: IBM PC LAN Program

o Utility software: file locking, record locking, file security, electron-
ic mail, remote access, print spooling

@ Maximum cable length: 990 feet
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be a reason for the PC Network’s lack of market
acceptance.

Access methods: the ‘rules of the road’

Access methods ensure that each station has
equal access to the network and determine
which station has the ‘““right of way.” Before
IBM introduced the Token-Ring, the most pop-
ular access method for baseband and broad-
band LANs was CSMA/CD (carrier-sense mul-
tiple access with collision detection). Both
CSMA/CD and the Token-Ring’s token-passing
access method are IEEE 802 standards.

Debate continues about which method is
better. The IEEE 802 committee struggled with
this question for years before deciding to adopt
both standards. And, because the Token-Ring is
not likely to cause the demise of competitive
LAN products that have been using CSMA/CD
for some time, the two methods will most likely
have to coexist.

CSMA allows many users to share the me-
dia’s single channel for seemingly “‘concurrent”
communications. Each personal computer on
the network can send information when the
cable is “free.” Each in turn constantly “lis-
tens” to the cable for messages addressed to
them and pulls them off when they appear.

With carrier sense, each personal computer
monitors the media to determine whether the
carrier is busy. Multiple access means that
every personal computer attached to the media
has an equal opportunity to communicate. As a
result, it is likely that two or more users will
attempt to communicate concurrently, or “col-
lide.” Collision detection detects these ““colli-
sions” and imposes a ‘‘backoff” procedure
until the personal computer again tries to
communicate.

Some CSMA networks use collision avoid-
ance (CA), which imposes algorithms that
enable the personal computers to avoid colli-
sions. The algorithms check to see whether a
cable is in use before allowing a personal com-
puter to communicate. If a collision does occur,
CA ensures that it will not occur again when the
personal computer tries to retransmit.

Some vendors have adopted a third technolo-
gy, error detection and correction (EDC),
which guarantees delivery of a message. EDC
acknowledges and verifies the data as it returns
from the receiving personal computer to the
sending personal computer. EDC, a link-level
operation, is transparent to the applications
and thus differs from error-correction methods
that are incorporated into the application
program.

IBM’s announcement of Token-Ring boosted
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Now . . . the new 40 megabyte, Model
145 Tape BACKUP ™ System, plus five other
new Irwin models, provide PC designers
and system integrators unparalleled flexibil
ity with the widest selection of tape hackup
peripherals available today.

Irwin offers these unique
advantages.
e RELIABILITY

e INTERCHANGEABILITY — The new
Irwin Model 145 can read data cartridges

Irwin BACKUP™ Systems

DATA
5" 3 TRANSFER ~ DATA

FORM FACTOR FORM FACTOR ~— CAPACITY RATE  CARTRIDGE
Model 115 NEW o Model 245 NEW 10 mB 500 Kbts — DC2000

ALREA! o
Model 125 BE qsr.l”" Model 225 NEW 20 mB 500 Kbts DC1000
Model 120 NEW ot Model 220 NEW 20 mB 250Kbts  DC2000
ALREADY ‘

Model 110 },,m“” Model 210 NEW 10 mB 250 Kbts - DC1000

All Trwin models are available NOW!
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More than 150,000 sold.

created on any of Irwin's seven other
Models.

o FLEXIBILITY — Both 5%4" and 3
form factors, at 500 and 250 Khts with
capacities from 10 to 40 megabytes.

e MARKET ACCEPTANCE — The most
frequently integrated tape backup
peripheral available today.

20

When you choose a tape system man-
ufacturer as your partner, consider Irwin
Magnetics and the features that have made
Irwin BACKUP™ Tape Systems the best
sellers of the microcomputer industry.

Call us! We want to work with vou.
1-800-BACKUP 1

. Irwin Magnetics
I N Box 7639
Mt. Prospect, 1L 60068
MAGNETICS - 1.800-BACKUP |

C 1986 Irwin Magnetic Systems, In¢




Are your

modems
smartenoughtotalkto
dumbte

rminals?

.-
al ¥ ’ 4 Sure, any Hayes*compatible modem can quickly
4 ] . ’ ] ’ >3 link up your PC’s, but what about your “dumb”
” terminals?

% Your Hayes-compatible “smart” modem may be cost-
ing you time and aggravation as you laboriously type in
long command sequences to access a mainframe.

But now NEC offers 1200 and 2400 bps modems
that handle two auto-dialing protocols—Hayes and
NEC. The NEC protocol can store up to 12 tele-
phone numbers and logon sequences, and provides

a friendly Help menu to assist you in making

the connection.

Best of all, you can get both NEC and Hayes
capability in our N1220/30HN and N2420/30HN
modems, with the quality and superb design
#® that have become NEC hallmarks. Thats why
y o B we can offer a generous 5 year limited war-

B ranty on both parts and labor.
So give us a call and find out how easy
it 1s to use our NEC auto-dialer with your
dumb terminals. Find out about the NEC
N1220/30HN and N2420/30HN modems.
They outsmart the smart modems.

-

800-222-4NEC

Or 800-632-0666.
Call or write for a free brochure on the N1220/30 and
N2420/30 modems.

NEC America, Inc., Data Communications Products Division,
110 Rio Robles, San Jose, CA 95134.

Data Communications
Products

NEC
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its place in the industry, thus likely guarantee-
ing it as an industry standard. Token passing
involves the passing of a token, or “envelope,”
on the LAN from personal computer to person-
al computer. A personal computer cannot com-
municate until it has the envelope in which to
place the information. The envelope, or “pack-
et,” contains data of some predetermined max-
imum amount. Typical amounts are 128, 256,
512, 1,024 or 2,048 characters.

When a token-passing LAN is started up, the
workstations arbitrate among themselves to
determine which is the “master” that will gen-
erate the token. The personal computers then
pass the token around the ring. With token
passing, each personal computer on the net-

LOCAL AREA NETWORKS

work has equal access, but each has to wait
until the token reaches it before it can commu-
nicate. This means that the network is “deter-
ministic,” or predictable. However, the more
workstations that are added to the network, the
longer each has to wait to get on the network.

Deterministic performance is useful in appli-
cations such as process control in which pre-
dictable service is necessary. However, most
personal computer-based LAN environments
involve business commmunications, which
may be better served by CSMA/CD.

A potential drawback of token passing is that
when a personal computer powers off, the ring
is broken, much like with old-fashioned “‘seri-
al”’ Christmas tree lights. When the ring is

AST Research Inc. IBM Corp.
2121 Alton Ave.
Irvine, Calif. 92714
(714) 863-1333
Circle 340 Circle 347
Bridge Communications Inc.
2081 Stierlin Road

Mountain View, Calif. 94043
(415) 969-4400

Circle 341 Circle 348
Concord Data
Systems Inc.

Companies mentioned in this article

Entry Systems Division
P.O. Box 1328
Boca Raton, Fla. 33432

IDEAssociates Inc.
35 Dunham Road
Billerica, Mass. 01821
(617) 663-6878

Nestar Systems Inc.
1345 Shorebird Way

Sytek Inc.

1225 Charleston Road
Mountain View, Calif. 94043
(415) 966-7400

Circle 354

TeleVideo Systems Inc.
550 E. Brokaw Road
San Jose, Calif. 95112
(408) 971-0255

Circle 355

3Com Corp.
1365 Shorebird Way

397 Williams St.
Marlborough, Mass. 01752
(617) 460-0808

Circle 342

Corvus Systems Inc.
4930 Research Drive
Huntsville, Ala. 35805
(205) 830-4310

Circle 343

Excelan Inc.

2180 Fortune Drive
San Jose, Calif. 95131
(408) 434-2237

Circle 344

Fox Research Inc.

7005 Corporate Way
Dayton, Ohio 45459-4223
(513) 433-2238

Circle 345

Gateway
Communications Inc.
2941 Alton Ave.
Irvine, Calif. 92714
(714) 553-1555

Circle 346

Mountain View, Calif. 94043
(415) 969-1777
Circle 349

Novell Inc.

1170 N. Industrial Park Drive
Orem, Utah 84057

(801) 226-8202

Circle 350

Proteon Inc.

4 Tech Circle
Natick, Mass. 01760
(617) 655-3340
Circle 351

Quadram Corp.

4355 International Blvd.
Norcross, Ga. 30093
(404) 923-6666

Circle 352

Standard
Microsystems Corp.

35 Marcus Blvd.
Hauppauge, N.Y. 11788
(516) 273-3100

Circle 353

Mountain View, Calif. 94043
(415) 961-9602
Circle 356

am

3920 Varsity Drive

Ann Arbor, Mich. 48104
(313) 973-1500

Circle 357

Torus Systems Inc.

485 Seaport Court

Suite 105

Redwood City, Calif. 94063
(415) 363-2418

Circle 358

Ungermann-Bass Inc.
2560 Mission College Blvd.
Santa Clara, Calif. 95050
(408) 496-0111

Circle 359

Xerox Corp.

Business Systems Group
Xerox Square

Rochester, N.Y. 14644
(716) 423-9200

Circle 360
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Don’t assume
that a
10M-bps LAN
performs
faster than a
1M-bps LAN.
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The term ‘LAN
operating
system’ is a
popular
misnomer
because the
personal
computers on
any LAN run
under the
PC-DOS
operating
sytem.

broken, the entire token-passing process must
begin again. The personal computers must
again arbitrate to select a master and regenerate
the token, which can take as long as 10 seconds.
With CSMA/CD, the powering-off of a PC does
not necessitate regeneration. If one “light” goes
out, the whole row will not follow suit.

From an application standpoint, token pass-
ing might prove superior on a network that is
doing file transfers only of a specific, consistent
nature. CSMA/CD, on the other hand, better
suits networks with a mix of file-transfer and
interactive inquiry traffic.

Transmission speed can be deceptive

LAN transmission speed—the speed at
which data travels along the cable—is usually
measured in megabits per second. The Token-
Ring runs at 4M bps, and IBM promises that
future versions will be faster. One might as-
sume that a 10M-bps LAN performs faster than
a 1M-bps LAN, but this is not usually so. This
is because transmission speed does not account
for the time it takes for information to move
from the media to and through the LAN inter-
face board, the LAN interface software, the
PC-DOS operating system, the PC’s memory,
the application interface and the PC’s monitor.

The transmission speed, the software and the
access method all measure LAN performance.
Users should also consider the incidence of lost
tokens, collision, retransmission and backoff.
Therefore, benchmark tests provide the only
true measurement of relative speed and perfor-
mance. One approach is to run the application
on different LANs being considered. However,
if hands-on tests are impractical, users can
obtain independent benchmark evaluations
that pit the major LANs systems against each
other in real-life applications.

The ‘LAN OS’ myth thrives

Two types of LAN software are available:
file-server control software and LAN applica-
tion software. The term “LAN operating sys-
tem” is a misnomer because the personal com-
puters on any LAN run under the PC-DOS
operating system. What people usually refer to
as a LAN operating system is really a file-server
operating system, typically a rigid disk-based
system, such as an IBM PC/AT. Workstations
can use the file-server system for shared access
to programs, data, printers and so on.

For example, Novell’s NetWare and IBM’s
PC LAN Program are file managers for the
disk-based file servers. Such products provide a
LAN with multiuser file access. File-server soft-
ware provides security, access rights, utilities,

disk optimization, file locking, record locking
and printer spooling.

A few LAN vendors provide proprietary file-
server operating software. Most, however, sup-
port one of two industry “‘standards,” one of
which is Novell’s NetWare. NetWare runs on
some 25 LAN hardware systems, including
Corvus’ Omninet, Gateway’s G/Net, IBM’s To-
ken-Ring and PC Network and Standard Mi-
crosystems Corp.’s ARCnet. In addition, more
than 3,000 multiuser application programs run
NetWare.

The second “standard” is based on software
from IBM and Microsoft Corp. For the PC
Network LAN, IBM provides the PC Network
Program (PCNP). IBM announced an up-
graded version of this software, called PC LAN
Program version 1.1, for the Token-Ring. Mi-
crosoft offers a similar file-server operating
system, called MS-Net.

PCNP, PC LAN Program and MS-Net all use
NETBIOS, an extension of the IBM PC’s BIOS,
which comprises a group of programs in ROM.
There are four alternative configurations for
each PC workstation networked on the IBM PC
LAN Program: redirector, receiver, messenger
and file/print server.

The redirector configuration allows a PC to
share resources and send messages to other
computers. The remote resources appear as if
they were attached locally.

The receiver configuration adds the capabili-
ties to receive messages from other users and
display, print or store them in a file. The
software that enables a PC to receive messages
runs as a background task on the PC.

The messenger configuration additionally al-
lows a PC workstation user to switch between a
local application and the IBM PC LAN Pro-
gram. This configuration includes a full-screen
editor plus the ability to forward received mes-
sages to multiple users.

The file/print configuration establishes the
shared file/print server, which can consist of
any PC with a rigid disk. An IBM PC/XT or AT
usually can act in this configuration, although a
dedicated disk subsystem also works. Users can
attach as many as three printers to this type of
configuration.

This configuration controls access to the
shared file/print server down to the subdirec-
tory level. It assigns each network user various
levels of access rights: read only, write only,
read/write, write to a specific disk or directory,
or read/write to a specific disk or directory. The
PC-DOS command ATTRIB controls file ac-
cess. Using network flags and other PC-DOS
calls controls access down to the record or field
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Vlctory is the J;sottom line.

When it comes down to it, there’s only one trophy worth taking in the computer industry.
Success.
The computer event of the year, COMDEX/Fall *86 gives you access to over 1,000 of the
industry’s top manufacturers and suppliers. Introduces the COMDEX Support Services and
Products Expo that links you to the suppliers of products and services for managing and
expanding your business. And offers the esteemed Conference Program, this year featuring
special one-day seminars on how to make the industry’s hot profit opportunities—Desktop
Publishing and CAD/CAM—pg#y off foryon.
But most important, COMDEX offers 7o Please send me a registration kit including hotel, travel N
something to take home with you: Your | and conference information.
business success. | O I am interested in attending COMDEX.
Because the finish line is the bottom line. | O I am interested in exhibiting at COMDEX.
For full registration information, write to |
The Interface Group, Inc., 300 First Avenue, | Title
|
|
I

Name

Needham, MA 02194.

Company Phone
Address
COMDE R Fall ‘86 |
J Th W C 1 Mail to: The Interface Group, Inc.
Oln e lnner S ircle Registration Department
November 10-14 e Las Vegas, Nevada |_ e e iOO_Fm_tAin.‘E’ﬁee_dh E,EA_()2_124_ —

©1986 The Interface Group, Inc
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NetWare has
the edge
because of
the vast
amount of
multiuser
software
available, but
IBM will
probably give
Novell a run

for its money.

level.

NetWare’s adaptability to most LANs gives it
the edge because of the vast amount of multi-
user software available, but IBM will probably
give Novell a run for its money. The result will
probably be that both systems will thrive and
spawn ever-increasing libraries of application
programs.

In addition to the personal computer work-
stations and the optional file server, the basic
hardware to evaluate when selecting a LAN
system is the personal computer interface con-
troller. This is a circuit board controller that
manages the physical interface between the
personal computer and the LAN. The control-
ler resides in the personal computer for ring
networks such as the Token-Ring and bus net-
works such as G/Net or in the common cluster
controller on the network for star networks
such as S-Net.

The typical interface controller is a standard-
sized personal computer adapter board that
plugs into a personal computer expansion slot
and connects to the LAN media. For example,
on a coaxial-cable-based system, the board usu-

Lig
of the Competition

ht Pens Ahead

Yes, there can be a bar
code reader in your cus-
tomer’s future, with Caere’s
new EASY-SCANNER™400 Series. Introducing the incredibly versatile
lightweight scanner that's designed to fit your product’s requirements
as well as your budget.

This keyboard wedge with a light pen fits easily between your
keyboard and terminal and inputs data 20 times faster than the quickest
human hands. Plus it can autodiscriminate between several of the
most popular bar codes.

Whether your application is manufacturing, healthcare or retail, the
low-cost Caere EASY-SCANNER™400 Series is the one. It can be used
with your IBM PC’s and PC compatibles, ASCII and IBM terminals
and point-of-sale systems.

Call Caere at 408-395-7000 and see how the Caere EASY-SCANNER™
400 Series can put you light pens ahead of your competition.

Volume discounts available to resellers

Caere" Corporation
100 Cooper Court
Los Gatos, CA 95030
408-395-7000
TWX# 910-597-5391

116

CIRCLE NO. 70 ON INQUIRY CARD

ally contains a standard twist-lock BNC.

Most LAN systems use a personal comput-
er’s native CPU to control network manage-
ment and access. This is not always the most
efficient arrangement, however, in that the
CPU in the personal computer supports
PC-DOS and a single-user application. Any
additional software such as network manage-
ment can seriously degrade the performance of
a personal computer.

Only a few LANS, including Token-Ring, PC
Network and G/Net, use a separate micro-
processor on the network interface board to
control network management and access. Such
a configuration allows the network interface
board to offload the personal computer’s native
CPU of network-management chores.

Pick one—or more

No one system can solve everyone’s applica-
tion. While one LAN may suit a small installa-
tion of 10 personal computers on a single floor
of a building, another may provide a better
solution for interconncting 100 PCs scattered
across a complex of buildings.

At the risk of oversimplification, however,
it’s a safe bet that the current implementation
of the Token-Ring will perform adequately at
the lower end of this scale: small clusters of
workstations in predictable, controlled applica-
tions, such as process control or file transfers
with some interactive inquiries.

So, although the Token-Ring should become
a major market success, it will surely not bury
the competition. Alternative solutions will con-
tinue to offer better price-performance advan-
tages in certain applications. O

David S. McMaster is president and co-founder of
Gateway Communications Inc., a LAN supplier in
Irvine, Calif. Previously, he accumulated more than
20 years' experience in the data-communications
field, including 11 years at Control Data Corp.
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Reprints of Mini-Micro Systems’
articles are available on a
custom printing basis in quan-
tities of 500 or more. For specific
quotations, contact Katie Pyziak,
(812) 635-8800.
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For more information, call or write:

GRAFPOINT
4340 Stevens Creek Blvd.

Suite 280 San Jose, CA 95129
(408) 249-7951
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IBM ASCII terminals:

The case in black and white.

Introducing a somewhat
more colorful

member of the family.

Meet the IBM 3164 ASCII
Color Display Station.

It gives you eight fore-
ground and eight background
colors. On a 14" screen.

And because of its 8 x 16
character matrix, the 3164
gives you clear, crisp charac-
ters in color.

But is color any reason to
buy IBM’s 31647 It is, accord-
ing to studies that indicate
the use of color increases
productivity, decreases errors

and promotes user satisfaction.

Color, of course, is far from
the sole reason for choosing
the 3164. To appreciate the
others, you should get to know
the rest of our ASCII family.

Emulation.

Another side of the family.

Our ASCII terminals are
designed to fit into existing
systems. Even if the systems
aren’t ours.

Emulation Capability

3161 IBM 3101 Model 881
ADDS Viewpoint*
Hazeltine 1500*

Lear Siegler ADM-3A*
Lear Siegler ADM-5*
TeleVideo 910*

IBM 3101 Model 881
DEC VT 52*

DEC VT 100*
TeleVideo 950*

IBM 3101 Model 881

3163

3164

For example, our basic
ASCII Display Station, the
IBM 3161, emulates up to six

terminals. And the advanced-
function 3163 emulates a
number of higher level ASCII
data streams.

What’s more, every one of
our ASCII terminals can
operate in its own function-
rich native mode.

Our family is flexible.

Our unique plug-in car-
tridges allow for considerable
flexibility in your operation.
For example, simply by
switching cartridges you can
shift a terminal from one data
stream to another.

And, in many countries
cartridges are also available
that go beyond emulation to
let you operate your ASCII
terminals in several foreign
languages. Appropriate for-
eign language keyboards are
also offered.

Enhanced ergonomics.
Another family trait.

All our ASCII terminal
keyboards have 102 keys. But
that’s not all they have in com-
mon. Every keyboard also has
a low profile, gentle contour
and typewriter touch.

And our keyboards have

Features 3161 | 3163 | 3164 | programmable
- > - - function and editing

Screen size 12 12 14 k th b

Lines x characters 25x80 | 25x80 | 25x80 €ys so they can be

Character matrix 8x16 8x16 8x16 custom-tailored to fit

lL).oub(ie-siz.ed cl}llaractters 1;2 gis ;'Zs your application

ine drawing characters

Vertionlscooll [ R e needs. The 3163 and
Smooth | Smooth | 3164 models also

lv);figab!e function keys §4 %4 %4 have redefinable and

indowing 0 es es

Partitioning Horiz. | Vert/ |Vert, | 'ecappablekeys.
Horiz. | Horiz. Superior ergo-

Characters in buffer 1920 | 7680 | 7680 nomic design isn't

confined to the key-

board, however. All three
displays tilt and swivel for max-
imum user satisfaction. And, of
course, by making the display
easy to read, we made it easier
on the eyes. In addition to the

8 x 16 character matrix, we gave
it an advanced non-glare
etched screen, cursors, and
character and field attributes
like blink, reverse video, under-
scoring and dual intensity.

High standards.
Competitive prices.

Quantity discounts are
offered, too. And financing
is available through the IBM
Credit Corporation. Best of
all, each terminal comes with
the quality, service and sup-
port you'd expect from IBM.

Contact your IBM market-
ing representative, or call
1800 IBM-2468, Ext. KC/96,
for the IBM Authorized Distrib-
utor nearest you. And we'll pre-
sent more evidence in the case
for IBM’s ASCII terminals.

It may be all you need to
color your view.

*ADDS Viewpoint is a trademark of Applied Digital Data
Systems, Inc.; Hazeltine 1500 is a trademark of Hazeltine
Corp.; Lear Siegler ADM-3A/ADM-5 are trademarks of
Lear Siegler, Inc.; TeleVideo 910/950 are trademarks of
Tele Video Systems, Inc.; DEC VT 52/VT 100 are trade-
marks of Digital Equipment Corporation.
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Introducin
the9-bitwo

For multi-user flexibility, Chaparral is the final word. By adding
you can run up to four different oper

Chaparral.” The latest word in
complete 32-bit VME systems.
For applications that demand the
high performance, reliability

and multi-user features that

only a VME system can deliver
now the word is out. It
Chaparral. Chaparral is Dual's
new family of modular VME
systems. Based on our propric

tary line of VMEbus modules
Chaparral systems offer a rang

ol 32-bit solutions for low- to high
end applications. Each Chaparral
system is built around our multi
processor engine, the VMPU-32
using Motorola's advanced
MC68020, which runs at a blazing

32 modules, for example

aling systems concurrently. For I/O-Antensive applications, each

| O processor can handl¢ up to 32 terminals or other devices
And when you need large amounts of mass storage
Chaparral's full 32-bit address space lets you access up

to 4 Gigabytes of memory. Systems can also be
linked to local or wide arca networks via com
munication lines. Chaparral comes complete
with all the software and support you

need to get to market fast, Our
implementation of UNIX
System V, Release 2.0, Version
2 is available, along with a full
complement of languages: €
Pascal, FORTRAN, COBOL,
BASIC and Lisp. Plus applica
tion support and a nationwide
service network that protects

16 Mz Optimized for virtual
memory UNEX environments, the
VMPLUIS2 offers extensive inte

processor communication capabili

your system, And your invest

ment. For full details, write

Dual Systems Corporation

26530 San Pablo Avenue, Berkeley,
CA 94702, [415) 549-3854
lelex 230199 SWIFT

ties, a full megabyte of dual-ported
local memory, and up to 32 Kbytes
ol EPROM . ( |M|>.H!‘|| wslems also
include separate O processors and

universal system controllers, with then
own 1O-MIHz MC68000s. Packaging
u|>||u“,||n|||L|lwl| »l‘|u|w I}lll"\l\l‘

CHAPARRAL
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or rack mounting

See us at BUSCON Booth 324-32




LOCAL AREA NETWORKS

CHIP SET PAVES THE WAY
TO TOKEN-RING ACCESS

A chip set is essential for system integrators

who want to build their own custom LAN adapter cards

to achieve system-to-system dialogue

James T. Carlo and Gerald R. Samsen
Texas Instruments Inc.

After years of operating in their own do-
mains, most computer systems can now com-
municate with other systems through local area
networks. Through the efforts of computer
manufacturers, network equipment suppliers,
software developers, semiconductor manufac-
turers and standards organizations, previously
self-contained computer hardware now com-
municates with other systems over LANs that
allow them to speak a common language.

Among the protocols making such networks
possible are IBM Corp.’s Advanced Program-
to-Program Communications (APPC), the in-
dustry-sponsored Manufacturing Automation
Protocol (MAP) and Technical Office Protocol
(TOP). Such protocols enable equipment for
offices, factories and other organizations to
communicate with their peers.

However, a single communications standard
will not dominate in all applications. Although
many architectures are based on the Interna-
tional Standards Organization’s Open Systems
Interconnection (OSI) model, each architecture
works best in its target application. For exam-
ple, the General Motors Corp. MAP, based on
the IEEE 802.4 token-bus connection protocol,
suits factory applications, while the IBM Corp.
Token-Ring Network is likely to emerge as an
industry standard for interdepartmental and
companywide office network applications.

IBM offers third-party developers access to
the Token-Ring’s protocol and software inter-
face specifications by maintaining an “open”
architecture. Toward that end, IBM incorpo-
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rated the bottom two layers of the seven-layer
OSI model into the Token-Ring LAN. These
two layers, defined by the IEEE 802.5 commit-
tee, are the Physical and Data Link layers. In
addition, in 1982 IBM began a joint-develop-
ment program with Texas Instruments Inc. to
develop a chip set that would provide compati-
ble connection to the Token-Ring LAN.

The outcome, the Texas Instruments
TMS380 chip set, provides rigorously verified
and validated compatible protocols through the
Medium Access Control sublayer of OSI’s Data
Link Layer. The chip set allows system integra-
tors to build their own adapter cards for prod-
ucts, such as personal computers and printers,
that can benefit from LAN attachment. System
integrators who want to take advantage of this
chip set face a twofold decision. First, they
must decide which higher layer communica-
tions protocols to implement. Second, they

The Tl TMS380
adapter chip
set provides
IEEE 802.5-com-
patible services
to the IBM token-
ring LAN. These
services extend
through the Me-
dium Access
Control sublayer
of the OSI Data
Link Layer.
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Because the
TMS380 chip
set functions at
the two lower lay-
ers of the OSI/
model, it does
not affect exist-
ing communica-
tions or applica-
tion software at
higher layers.
System integra-
tors can port
most higher lay-
ers over a
TMS380-based
adapter card.
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must choose an overall architecture for their
network adapter card and select other hardware
features that will add value in a particular
market.

For example, a network integrator may offer
a system based on the Token-Ring LAN and the
Xerox Network System (XNS) protocol, origi-
nally developed for an Ethernet LAN. The
XNS-based system might include Xerox Corp.
hardware, such as laser printers and work-
stations, and application software. System inte-
grators must protect their own and their cus-
tomers’ investments while providing a smooth
migration path to the IBM Token-Ring LAN.
They must also continue to offer IBM compati-
bility as the Token-Ring LAN begins to reach
the huge installed base of IBM equipment.

Network integrators can accomplish the
hardware aspect of this task by using an adapter
card that incorporates the TMS380 chip set,
thereby implementing the Physical and Medi-
um Access Control layers. Integrators can also
preserve the higher layers of the XNS protocols
by incorporating a software interface routine
between the lower layers of XNS and the Medi-
um Access Control level of the adapter card.
Thus, XNS-based applications will be run on
the Token-Ring LAN. This approach could
leverage the vendor into a specific market
whose software base has adopted the Token-
Ring Network.

The TMS380 architecture integrates the
functions of a LAN adapter into a five-chip
set—the TMS38030 system interface, the
TMS38010 communications processor, the
TMS38020 protocol handler and the
TMS38051 and TMS38052 ring-interface pair.
The chip set is the heart of a printed circuit
card that allows many products to attach to the
Token-Ring LAN. Implementing the chip set

DMA-based data transfers from a TMS380
adapter card to a host system are consistently
faster than those performed under host-CPU
control.

on an adapter card allows various communica-
tions protocols to be ported on top of the
Medium Access Control and Physical layers.
This leaves the choice of higher layer protocols
up to system integrators, who base their selec-
tions on such factors as time to market, com-
munications compatibility and installed base.

Choose the protocols

In most cases, system integrators implement-
ing the TMS380 chip set must offer interface-
emulator routines, called adapter handlers,
which provide an interface between the lower
layers of the selected protocol stack and the
adapter. The adapter handler makes the token-
ring adapter appear to the higher level protocol
as the Data Link Layer of Ethernet or some
other protocol. This routine provides compati-
ble connection to the Token-Ring and preserves
customers’ previous investments in off-the-
shelf communications and application soft-
ware. This software uses such protocols as
XNS, the Department of Defense’s Transmis-
sion Control Protocol/Internet Protocol
(TCP/IP) and many proprietary protocols im-
plemented in such networks as Datapoint
Corp.’s ARCnet and Corvus Systems Inc.’s
Omninet.

For personal computer environments, IBM
promotes its Network Basic Input/Output Sys-
tem (NETBIOS) and APPC, the application
interface for communications within IBM’s
Systems Network Architecture (SNA). NET-
BIOS and APPC use the IEEE 802.2 Logical
Link Control (LLC) sublayer of the OSI model.
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INTRODUCING THE ITT XTRA . XL.
THE POWERFUL NEW BUSINESS SYSTEM.

ITT has taken a giant step in the
evolution of system technology.

The new Multi-User ITT XTRAm
XL provides performance, storage and
memory unlike any of its competitors.

Ultimate performance.

The ITT XTRA XL is a high per-
formance super micro-computer that
runs both DOS and Xenix and expands
to meet virtually every business need.

ITT has combined superior compo-
nents that break the boundaries for
processing speed. The ITT XTRA XL
line of multi-user systems not only
offer users of standalone workstations
a powerful server engine for local
area networking, but also provides a cost
effective solution to a sophisticated
shared logic environment.

CPU speeds unsurpassed by
industry standards.

The ITT XTRA XLs unsurpassed
capabilities are assured by a design that
includes the 80286 microprocessor
operating at 8Mhz, with zero-wait
state memory, dynamic I/O disk cach-
ing, and hard disk with an average
access time of 28 milliseconds.

ITT’s MS DOS 3.1 includes support
for disk drives larger than 32 MB
without the requirement to partition,
unlike other implementations.

Ideal LAN servers.

The ITT XTRA XL Model I (For-
matted 40 MB) and Model II (Formatted
72 MB) feature:
® Mass storage capacity up to 144 MB

to dramatically extend the typical

80286 LAN server platform.

* Nine industry compatible expansion
slots (six 16-bit and three 8-bit).

* 225-watt international power supply
with variable speed fan.

* Two serial ports and one parallel
port built-in.

Better multi-user performance

ITT’s new XTRA XL Models III (40
MB) and IV (72 MB) systems feature:
* XENIX Operating System V2.

* Unique 8Mhz 80186-based com-
munications coprocessor for dramatic

throughput speed.

* Support for up to 32 communica-

tion ports.

* License for up to 16 users.
* 60 MB tape backup.

LAN Engines

Models I* and
H**

640 KB RAM

1.2 MBFD

Keyboard

40 MB HD* or

72 MB HD**

Multi-User
Systems
Models IIT* and
IV**
1.6 MB RAM
1.2 MB FD
Keyboard
60 MB Tape
Communications
Co-Processor
(8 ports)
XENIX System V.2
40 MB HD* or
72 MB HD**

Entire product line solution.

In addition, ITT addresses entry-
level as well as single power-user require-
ments with the ITT XTRAm and

XTRAm XP.

The entry-level ITT XTRA is an
aggressively-priced standalone system,

engineered for ongoing reliability.

While the ITT XTRA XP uses the
IBM PC AT as a foundation to provide
an even better solution. The result
is a system as fast as the IBM PC AT at
prices comparable to the IBM PC XT.
Combined with the new ITT XTRA
XL it’s an entire family of tireless
business performers ready for any
application, big or small.

Superior support and
proven strength.

Over 65 years of telecommunica-
tions and technologies credentials back
up every ITT product. Which is why
we're able to offer computers that
deliver unparalleled performance for
such competitive prices.

Call ITT today. (800) 321-7661.
In California, (800) 368-7300.

LTT

BUSINESS COMPUTERS

BECAUSE TIME IS THE ULTIMATE BOTTOM LINE

©1986, ITT Information Systems
IBM, PC and PC XT are registered trademarks of International Business Machines, Inc. Intel 80286 and 80186 are registered trademarks of Intel
Corporation. XENIX and MS DOS are registered trademarks of Microsoft Corp.
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We've done 25 years
of hard labor.

And it’s still not i the end of the line.

The Genicom 4000 line printer
series has paid its dues. As a matter
of fact, in a reliability test, its shuttle
mechanism worked 24 hours a day, for
over three years without failure. That’s
the equivalent of 25 years of normal use.

What's our secret? A totally new,
patented resonance shuttle mechanism.
It’s perfectly balanced, so vibration
is eliminated. And because the Genicom
4000s are free from those moving parts
that normally fail in other printers, this
could be the most reliable series of line
printers ever built.

h

Printing At Line Speed.

The Genicom 4000 series was
designed to tackle your most punishing
printing applications in the blink of
an eye.

Blaze through data processing at
up to 800 Ipm. Or shift into letter quality
printing at 165 Ipm. The Genicom 4000s
even print difficult line and block
graphics and bar codes at blistering
speeds.

Solitary Confinement.

You can see a Genicom 4000 series
printer at work. But at 60 dBA (55 dBA
optional), you'll barely ever hear it.
Because Genicom uses an innovative,

GeNICOIVE

The Printers That Mean Business.
One Genicom Drive, Waynesboro, VA 22980
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self-contained sound reduction system
that eliminates the need for expensive
and bulky external enclosures.

And to ensure that this printer
remains a productive member of society,
each Genicom 4000 is equipped with a
standard serial interface, a 20 inch,
second paper slew, multiple character
sets and a long-life, self-inking ribbon
cartridge.

So, if you're looking for a rugged
line printer that works with conviction,
call Genicom today at 1-800-437-7468.
In Virginia, call 1-703-949-1170. And set
a 4000 free.




Thus, integrators wanting to implement NET-
BIOS and APPC must embed 802.2 link-
station functions to LLC in their interface-
emulator software.

The 802.2 LLC draft standard and its adden-
da define several classes of service, each of
which incorporates a mix of LLC types. For
example, APPC uses both Type 1 and Type 2
LLC, corresponding to unacknowledged
connectionless, or datagram, services and ac-
knowledged connection-oriented, or virtual-
circuit, services. In addition to Type | service,
MAP incorporates Type 3 service, which corre-
sponds to acknowledged connectionless serv-
ice, or datagram with acknowledge.

Make the buy-or-build decision

System integrators who build their own cards
can distinguish their offerings from those of
their competitors by providing cards that can
accept special communications software and
other value-added functions. But integrators
who decide to build their own cards must face
the drawbacks of time and cost that this ap-
proach entails. However, the TMS380 chip set
facilitates LAN adapter-card design. In the
most basic case, the integrator must provide
only the “glue” necessary to interface the chip
set to the backplane of a product.

Of the TMS380’s five key components, the
primary interface to the system integrators’

LOCAL AREA NETWORKS

backplanes is the TMS38030 system interface.
This device provides a 40M-bit-per-second di-
rect-memory-access (DMA) channel to the at-
taching product. Two chips, collectively called
the ring interface, are bipolar—the TMS38051
ring-interface transceiver and the TMS38052
ring-interface controller. These chips contain
the digital and analog circuitry to connect the
adapter chip set to a LAN through separate
receive and transmit channels. The TMS38010
communications processor executes the adapt-
er software within the TMS38020 protocol
handler, which provides compatible logical
connection to the Token-Ring Network through
the IEEE 802.5 Medium Access Control proto-
col. The embedded communications processor
includes diagnostics, which increase the relia-
bility of the network adapters.

However, system integrators have other
methods of adding value to hardware. If they
select these options, they must first make sever-
al architectural decisions. For example, if they
want to connect their products to a restricted
backplane, they must choose which data-trans-
fer technique to use instead of DMA. The IBM
PC and most compatibles restrict expansion
cards to bus-slave operation. Thus, the inter-
face between the adapter chip set and the PC’s
backplane must accommodate this restriction.
In this approach, the PC’s processor hand-
shakes with glue logic on the adapter card to

MEMORY

SYSTEM
PROCESSOR
PERIPHERALS K

o]

TMS380 LAN
ADAPTER CHIP SET

LAN ADAPTER BUS A

TMS38051 RING
TRANSCEIVER INTERFACE TRANSMIT
g = 7 =——
—
RECEIVE

TMS38052
CONTROLLER

SYSTEM INTERFACE
© BUS-MASTER DMA
®jAPX86 OR 680XX MODE

©16-BIT CPU

COMMUNICATIONS PROCESSOR
©275K-BYTE RAM WITH PARITY

PROTOCOL HANDLER RING INTERFACE
® [EEE 802.5 STATE MACHINES

© 16K-BYTE ROM WITH PARITY @ RING INSERTION

SOURCE: TEXAS INSTRUMENTS INC.

TO NETWORK

© TRANSMIT/RECEIVE

The TMS380 chip set comprises five integrated cir-
cuits: a communications processor for overall control, a
handler for the IEEE 802.5 protocols, two interfaces to

MINI-MICRO SYSTEMS/September 1986

the attached system.

connect to the IBM token-passing ring’s twisted-pair
wiring and an interface to provide a DMA channel to
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Let Telxon help
you get the lead out
of your integrated

The better your inte-
grated system, the greater
the need for timely input.

Pencil and paper won't
make it.

TCAL language handles
your most challenging
applications. Our docu-
mentation is complete,
accurate, available.

Telxon gives you the way to start data into
your systems electronically.

Telxon Portable Tele-Transaction Comput-
ers (PTCs) mean accuracy as well as speed.
They prompt. They edit. They transmit and
receive machine-readable data — to and
from micro, mini, or mainframe.

Consider the advantages. You can collect,
process, store, transmit real-time data on
the spot — where it originates — no matter
how remote the location.

You'll like the way Telxon’s Cobol-like

Telxon's world leadership in handheld
computers gives you the support and serv-

ice you want — with

56 offices and a 24- Ll"!l'ﬂﬂ“l
hour hotline to back roser
you up.

Do you know us?
Call 800-321-2424 (in
Ohio 800-222-3330) [ Te—
or write Telxon, 3330 /' HEEEEE
W. Market St., Akron, }I
Ohio 44313-3352. /

!", f

Call or write for free video tape, “Telxon Portable Tele-Iransaction
Computers. .. The Systems Solution.” Specify 3/4”, 1/2” VHS or Beta.

TELX/)N

Think what we can help you do.
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ADAPTER CARDS PROVIDE THREE ARCHITECTURAL OPTIONS
COMMUNICATIONS
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SYSTEM PROTOCOL RING
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PROCESSOR
SYSTEM PROTOCOL || RING
INTERFACE HANDLER INTERFACE
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COMMUNICATIONS
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] [ror
EXPANDED ADAPTER SOFTWARE
SOURCE: TEXAS INSTRUMENTS INC.

move data under program control. However,
this is not usually a consideration with high-
performance backplanes such as Multibus or
VMEbus. With these backplanes, the TMS380
chip set uses a high-speed DMA interface to
move data to and from the ring.

Three basic architectures

System integrators can best take advantage of
the flexibility and efficiency of the TMS380’s
capabilities by providing the adapter card with
bus-master capability to the backplane, which
increases data-transfer speed. In many applica-
tions, such as with the PC, obtaining such high
performance is not necessary to the end-to-end
response time of the applications. However,
some performance-critical applications neces-
sitate the full TMS380 DMA capability.

System integrators must also decide whether
to migrate some communications protocols to
the adapter card. If they decide to do so, they
must then decide where to draw the boundary
between on-card and host system functions and
whether to add a satellite processor to execute
these added protocols, or to let the TMS38010
communications processor execute these func-
tions. These decisions again involve time- and
cost-to-market considerations, performance re-
quirements and other trade-offs.

There are two basic architectural configura-
tions for an adapter card. In the most basic

MINI-MICRO SYSTEMS/September 1986

approach, the integrator can use a TMS380
chip set to construct a Medium Access Control
level adapter card providing the complete IEEE
802.5 Medium Access Control protocols. The
integrator need add no other software or spe-
cialized hardware to the adapter card. In this
situation, the host system processor executes all
higher level communications protocols.
Another option involves expanding the soft-
ware functions of the TMS380 chip set itself to
perform high-level protocols. One approach to
this option would be to migrate the IEEE 802.2
LLC to the TMS380. In this case, the commu-
nications processor would provide compatible
Medium Access Control and LLC functions.
The decision to include a satellite processor,
rather than to expand the TMS380’s software,
is based primarily on risks involved in modify-
ing the TMS380’s validated Medium Access
Control protocol software. Because IBM and TI
tested and ratified the software to assure com-
patibility, integrators must revalidate the soft-
ware to maintain compatibility whenever they
change the software. However, cost/perfor-
mance gains may outweigh any potential risks
inherent in this approach. O

Interest Quotient (Circle One)
High 495 Medium 496 Low 497

Architectural
options for im-
plementing To-
ken-Ring adapter
cards employ a
basic adapter
with the full
TMS380 chip set
(top), incorporate
a satellite pro-
cessor and mi-
grate higher level
protocols on-card
(center), or ex-
pand the set’s
software with ad-
ditional protocol
software (bottom).

James T. Carlo is
local area network
system manager,
and Gerald R.
Samsen is LAN
application
manager at Texas
Instruments Inc.,
Houston.
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Cash in on CAD/CAM
at COMDEX/Fall.

This year, COMDEX/Fall
features CAD/CAM to help
CAD/CAM vendors and
resellers turn this dynamic
technology into a powerful
profit tool.

For CAD/CAM vendors, CAD/CAM at COMDEX
draws the tens of thousands of resellers you need to reach
a global market. And for resellers, COMDEX connects you
to the companies with the hardware, software, peripherals
and service opportunities that can help you wring cash
from CAD/CAM.

A special one-day CAD/CAM seminar on November
13 shows resellers how to wield the power of CAD/CAM
to build new profit opportunities. Explore the technology,
who uses it, how to sell

the special CAD/CAM
seminar. For more details,
send in the coupon now! |

Telephone

it, and What 1t can return I want to cash in on CAD/CAM! j

to you ln thlS eXC1u51V6 | [J Send me complete exhibiting information. |

. | [J Send me complete registration information. |

SESSIOIN. | O I plan to attend the CAD/CAM seminar. |

Put CAD/CAM to . |

work for you November | e |

10-14, 1986. And set | Cidlﬂ |

aside November 13 for (6 B : |
City State ___ Zip

| |

| |

Return to: David Thurman, COMDEX/Fall ‘86

COMNDER /Fall '86

Join The Winner’s Circle
November 10-14, 1986, Las Vegas, Nevada
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MicroPDP-11/53

The Entry-Level 16-bit Q-bus Supermicrosystem

The MicroPDP-11/53 is the entry-level, 16-bit supermicrosystem with an attrac-
tive price and performance combination that will meet the best of your comput-
ing requirements. The MicroPDP-11/53, with approximately twice the system
performance of the MicroPDP-11/23, offers just the extra boost of power you
may need to solve your realtime or multitasking problems.

At the center of the MicroPDP-11/53 is a 15-megahertz, J-11 single-board com-
puter that contains 0.5 Mbytes of onboard memory. This computing engine can
easily devote itself to your dedicated process control program or become a
shared resource for your department’s multiuser workload. Whatever the job,
the MicroPDP-11/53 demonstrates superlative performance.

As is the standard with all PDP-11 systems, the MicroPDP-11/53 is fully compati-
ble with the proven 16-bit PDP-11 architecture and the thousands of PDP-11 soft-
ware tools and applications in existence today. Along with this compatibility is
support for a wide variety of Q22-bus mass-storage devices and communications
interfaces, including two new half-height disk drives. Its trim size is small enough
to fit comfortably and quietly into your personal work area. And with DECnet
and Ethernet networking capability, the MicroPDP-11/53 can send, share, and
store files from other systems in your department or organization.

With improved performance at an appealing price, the MicroPDP-11/53
enhances 16-bit computing to help you meet your business goals. And better
yet, Digital has it now.



Highlights
Features a high-performance,
single-board computer with 0.5

Mbytes of onboard memory.

Allows for memory expansion for up
to 4 Mbytes with parity MOS memory
in increments of 0.5, 1, or 2 Mbytes.

Has complete MicroPDP-11/73
instruction set, including the
Extended Instruction Set (EIS) for
compatibility with the full line of
MicroPDP-11 processors.

Includes floating-point instructions
for increased instruction execution.

Supports a comprehensive set of
communications interfaces and
mass-storage devices, including two
new half-height disk drives.

Supported by an extensive number
of operating systems, high-level
languages, development tools, and
application packages.

Easily integrates into networking
environments or into local area
networks with DECnet and Ethernet.

The Single-board Computer— A First
for MicroPDP-11 Systems

The MicroPDP-11/53 is based on
the high-speed, 15-megahertz J-11
chip set. Accompanying this micro-
processor on the same quad-height
module is 0.5 Mbyte of dynamic
RAM, parity MOS memory. This eco-
nomical combination of CPU and
onboard memory saves on module
space and input power and, more
importantly, increases the basic sys-
tem performance to approximately
twice that of the MicroPDP-11/23.
The MicroPDP-11/53 single-board
computer Comprises:

A J-11 chipset, including 16-bit 170,
addressing capability up to 4 Mbytes,
maximum clock rate of 15 megahertz,
and onboard memory management.

Complete MicroPDP-11/73 instruction
set, including floating-point instruc-
tions and the Extended Instruction
Set (EIS).

Q22-bus interface that supports
block-mode DMA and up to 4 Mbytes
of physical memory.

One console serial-line unit and one
printer serial-line unit.

32-Kbyte, erasable read-only memory
(ROM) for bootstraps and diagnostics.

Half-height Storage Can Increase
Your Storage Capacity

The Q-bus links the MicroPDP-11/53
with a compatible set of mass-storage
devices. Two new half-height disk
drives, the RD31 and the RX33, are
available for the first time on a super-
microsystem. At half the height of
their predecessors, their size allows
more storage devices to be housed
directly in the system chassis. There is
now room for three integrated mass-

storage devices, as opposed to two
full-height devices.

Offered as integrated storage devices,
the RD31 is a 20-Mbyte Winchester
fixed-disk subsystem, and the RX33 is
a 1.2-Mbyte single-diskette subsys-
tem. And the following full-height
storage devices can be added exter-
nally to your MicroPDP-11/53:

ilj\/libyiteinSB Winchester fixed-
disk subsystem.

31-Mbyte RD52 Winchester fixed-
disk subsystem.

95-Mbyte TK50 cartridge-tape
subsystem.

The Q-bus also has a wealth of periph-
erals developed for it by Digital. You
can select from a wide range of com-
munications interfaces, videodisplay
terminals, hardcopy terminals, and
system printers.

Flexible Packaging for Your Style

of Working

The MicroPDP-11/53 is packaged in
a trim, versatile enclosure that can fit
underneath, beside, or on top of your
desk. It is also available in a rack-
mount model for cabinet integration.
This package teatures an cight-slot
backplane and space for three half-
height storage devices or for two full-
height storage devices. Ample space
exists for memory and communica-
tions options and room for connect-
ing as many as 26 1/0 devices.

Software That Is Proven

and Available

The MicroPDP-11/53 runs Digital’s
leadership 16-bit operating systems.



These are proven operating systems
that efficiently and effectively meet
a variety of demands—from small,
dedicated laboratory and industrial
control systems to larger, multiuser
information management systems.

Micro/RSX and Micro/RSTS are tai-
lored specifically for the MicroPDP-11
family. Micro/RSX is a low-cost ver-

sion of Digital’s larger RSX-11M-PLUS.

It combines the multiuser, realtime
capability of RSX with refined com-
mercial capabilities. And Micro/RSTS
is a subset of the RSTS/E system that
is a multiuser, timesharing system
environment.

Also available is RT-11, a single-user,
realtime system; RSX-11M-PLUS, RSX-
11M, and RSX-118S, three multiuser,
realtime systems; RSTS/E, a multiuser,
timesharing system; CTS-300, for small
business timesharing; ULTRIX-11,
Digital’s enhanced native-mode
UNIX* software; MicroPower/Pascal,
an advanced development tool kit;
and DSM-11, a multiuser operating
system with high-performance, data
management capability.

Digital’s own layered software
includes a wide variety of high-level
languages and data management
tools. Supported high-level languages
include BASIC, C, COBOL, DIBOL-83,
FORTRAN-77, FORTRAN 1V,
MUMPS,* and Pascal. Data manage-
ment tools include DATATRIEVE-11,
a query report-writing and data-
maintenance system; RMS-11, a record
management system; and FMS-11, a
forms management system.

And thousands of application soft-
ware products already exist for the
MicroPDP-11/53 in virtually every

1/0 Distribution Panel Insert

Q-Bus Modules

Backplane

Signal Distribution Board

Control Panel

area of science, education, govern-
ment, business, and industry. These
products have been developed both
by Digital and third-party software
developers. Ask your sales representa-
tive for a copy of the PDP-11 Software
Source Book, a guide to the more than
2,000 applications packages that are
available today.

Tie Together Your System,
Department, and Organization

A wide variety of communications
hardware and software is available to
make the MicroPDP-11/53 supermi-
crosystem interface with the widest
possible range of communications
and networking applications. Digital’s
powerful DECnet software supports
communications between Digital sys-
tems, and between Digital systems
and other manufacturers’ systems. The
MicroPDP-11/53 is also supported

MicroPDP-11/53
KDJ11-DA
MSV11-Q
RQDX3

Power Supply

Fans

by Ethernet local area networking.
Ethernet allows large amounts of
data to be exchanged at high rates
among various departments of an
organization, within one building or
within a complex of buildings.

Digital’s Commitment To Service
Like all of Digital’s products, the
MicroPDP-11/53 and its system soft-
ware have been designed for reliabil-
ity. And Digital’s customer services
organization is ready to provide qual-
ity support. Digital is the complete
service vendor and has the products
and tools to back its commitment to
customer satisfaction.

If You Would Like To Know More
Find out just what the MicroPDP-
11/53 can do for you. Call your local
Digital sales office, Digital OEM, or
Authorized Digital Distributor for an
indepth discussion of the MicroPDP-
11/53 solution.



Enanan Specifications

Power Requirements

Line voltage 120 Vac 240 Vac

System powe_r" 4.4 amperes 2.2 amperes :
Power source phasing Single Single

Voltage tolerance 90-128 VRMS 176-256 VRMS
Line frequency tolerance 47-63 Hz 47-63 Hz :
Input power 345 watts 345 watts

Operating Environment

Temperature range 15-32°C (59-90°F)

Relative humidity 20-80% noncondensing

Maximum operating altitude 2.4 km (8,000 ft)

Physical Characteristics

Pedestal Model

Height 62.2 cm (24.5 in)
Width 25.4 cm (10.0 in)
Depth 72.4 ¢cm (28.5 in)
Weight 32 kg (70 Ib)
Tabletop Model

Height 15.2 cm (6.0 in)
Width 56.5 cm (22.25 in)
Depth 72.4 cm (28.5 in)
Weight 32 kg (70 Ib)
Rackmount Model

Height 13.3 cm (5.25 in)
Width 48.3 ¢m (19.0 in)
Depth 64.8 cm (25.5 in)
Weight 25 kg (55 1b)

Digital believes the information in this publication is accurate as of its publication date; such infor-
mation is subject to change without notice. Digital is not responsible for any inadvertent errors.

The following are trademarks of Digital Equipment Corporation: CTS-300, DATATRIEVE-11, DEC,
DECnet, DIBOL-83, the Digital logo, FMS-11, J-11, MicroPDP-11, MicroPower/Pascal, Q-bus, PDP-11,
RMS-11, RSTS/E, RSX, RSX-11M, RSX-11M-PLUS, RSX-11S,RT-11, and ULTRIX-11.

*Third-party trademarks: UNIX is a registered trademark of AT&T Bell Laboratories; MUMPS is a
registered trademark of Massachusetts General Hospital.
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DataFlex is a high performance applications development
database system with a rich 4th generation command language
and automatic code generators. DataFlex’s on-line multi-user

transaction processing and powerful multi-file Query give

you the information you need when you need it. Plus,
applications can be transported to and from VAX, UNIX V,
XENIX and PC systems without change. Pricing for VAX systems
starts at $1,800. Call today for complete details.

DATA ACCESS CORPORATION
8525 S.W. 129th Terrace, Miami, FL 33156-6565 (305) 238-0012 Telex 469021 DATA ACCESS CI

VAX and VMS are trademarks of Digital Equipment Corporation. UNIXV is a trademark of AT&T.
XENIX is a trademark of Microsoft. DataFlex is a Registered Trademark of Data Access Corporation.
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DISCOVER THE DIGITIZING
POWER OF TRUE GRID"

D iscover the ultimate combination
of high performance and excep-
tional value with Houston Instrument’s
TRUE GRID Digitizers.

A versatile collection of powerful,
productive graphics input tools, these
intelligent digitizers are specially
designed to meet the needs of system
designers. Whatever the size or
complexity of your graphics system,
Houston Instrument has a TRUE GRID
Digitizer that is the perfect fit.

If you want a compact digitizer for
menu picking or cursor control, we offer
our TRUE GRID 1000 Series tablets with
active areas ranging in size from 5 X 5
inches to 11 X 17 inches. These tablets
feature a resolution of .005 inches, a

built-in RS-232-C compatible interface,
and a choice of a stylus, one-button cursor,
or four-button cursor.

For mechanical, electrical, mapping,
architectural, and surveying applications,
we’ve designed the TRUE GRID 8000
Series digitizers with active areas ranging
in size from 11 X 11 inches to 24 X 36
inches. Featuring a high resolution of
.001 inches and built-in RS-232-C
compatible interface, these precision
digitizers can be used with either of our
new three-button or 16-button cursors.

Each TRUE GRID Digitizer is easily
configured, durable, and backed by a
one-year warranty plan.

Discover the digitizing power,
versatility, and affordability of TRUE

CIRCLE NO. 79 ON INQUIRY CARD

GRID. Call Houston Instrument at
1-800-531-5205 (512-835-0900 if in
Texas), or write Houston Instrument,
8500 Cameron Road, Austin, Texas
78753. In Europe, contact Houston
Instrument, Belgium NV., Rochesterlaan
6, 8240 Gistel, Belgium. Tel.:
32-(0)59-277445. Tix.: 846-81399.

TRUE GRID is a trademark of Houston Instrument

hiouston
instfrument

A Division of AMETEK
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Computer furnishes
640K-byte memory

® |IBM compatible
® |0M-byte disk drive
® Eight slots

Offering IBM PC/XT compatibility,
the Long Island PC/XT employs 640K
bytes of main memory and a 360K-byte

flexible disk drive. The system includes
eight expansion slots and a 10M-byte
rigid disk drive expandable to 120M
bytes. Serial and parallel ports are
standard. The computer operates with
all IBM-compatible software. $1,495.
Bi-Tech Enterprises Inc., 10 Carlough
Road, Bohemia, N.Y. 11716-2996,
(516) 567-8155.

Circle 379

Personal computer runs
faster than IBM PC

® 360K-byte disk drive
® 8086-1 processor
® Video controller

Running four times faster than the
IBM PC and 1.6 times faster than the
IBM PC/AT, the Series 30 personal
computer utilizes an 8086-1 micro-
processor. The unit contains a 360K-
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byte flexible disk drive and a mono-
chrome video controller. It is geared
toward OEMs and VARs. RAM is 512K
bytes, expandable to 640K bytes.
$1,456, quantity 50. Datavue Technical
Systems, 4355 International Blvd., P.O.
Box 2687, Norcross, Ga. 30093, (404)
564-5780.

Circle 380

Multiuser system
targets businesses

® 68000 processor
® 256K bytes of memory
® Six I/O ports

Targeting small businesses, the Zebra
1350 multiuser computer employs an
MC68000-based CPU with zero wait
states. The system supplies 256K bytes
of memory, 20M bytes of disk storage,
six serial I/O ports and one parallel
printer port. It runs under the Pick
operating system. Options include a
proprietary LAN controller and syn-
chronous communications. The unit
can be configured with 512K bytes of
memory. $9,300. General Automation,
1045 South St., P.O. Box 4883, Ana-
heim, Calif. 92803, (714) 778-4800.

Circle 381

System aims
at OEMs

© 80286 processor
® |M-byte RAM
® 128K-byte ROM

Targeting OEMs, the TCS-7000 is an
IBM PC/AT-compatible computer. The
system utilizes an 80286 processor and
operates under MS-DOS 3.0 and high-
er. It provides 640K bytes of RAM
expandable to 1M byte and 64K bytes
of ROM expandable to 128K bytes.
Features include a 24-bit and a 16-bit
address bus. The unit supports a 2M-
byte RAM card, a serial/parallel card
and color graphics cards. $2,595.
Tatung Company of America Inc., Com-
puter Products Division, 2850 El Pre-
sidio St., Long Beach, Calif. 90810,
(213) 637-2105.

Circle 382

Portable displays
80 by 25 characters

® 3's-inch drive
® 640K-byte RAM
® 10M-byte disk drive

A portable personal computer, the
T3100 weighs 15 pounds. The IBM-
compatible unit uses an 80286 proces-
sor running at 8 MHz. It offers 640K
bytes of RAM, a 720K-byte, 3'%-inch
flexible disk drive and a 10M-byte rigid
disk drive. The screen displays 80 by 25
characters with a 640-by-400 pixel reso-
lution. Interfaces are supplied for an
RGB color monitor, a parallel printer
and an external disk drive. $4,499.
Toshiba America Inc., Information Sys-
tems Division, 2441 Michelle Drive,
Tustin, Calif. 92680, (714) 730-5000.

Circle 383

Computer suits
IBM PC/AT

® 80286 processor
® 512K bytes of RAM
® Three configurations

The A*Star PC/AT is an IBM PC/AT-
compatible microcomputer available in
three configurations. Model 100 in-
cludes 512K bytes of RAM, a 1.2M-
byte flexible disk drive, eight expansion
slots and an 80286 microprocessor.
Model 200 offers a 20M-byte rigid disk
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drive and a serial/parallel adapter;
model 300 supplies a 30M-byte rigid
disk drive. $1,495 to $2,495. Wells
American Corp., 3243 Sunset Blvd.,
West Columbia, S.C. 29169, (803) 796-
7800.

Circle 384

Computer achieves
IBM PC compatibility

® 8088-2 processor
® 640K bytes of memory
® Two RS232C ports

An IBM PC-compatible computer,
the XT/MARK 2 features a dual-speed
8088-2 microprocessor that runs at 4.77
MHz or 8 MHz. The system includes
640K bytes of memory, two half-height
flexible disk drives, two RS232C ports
and a parallel printer port. An MS-DOS
operating system and utility software
are standard. Features include five ex-
pansion slots and a built-in tape backup
controller. $1,495. Magnum Computer
Inc., 12090 S.W. Garden Place, Port-
land, Ore. 97223, (503) 684-8000.

Circle 385

Scanning system
provides OCR

@ 300-dpi resolution
e IBM PC interface
® Proprietary software

JetReader is a scanning system that
provides optical character recognition
and image processing capabilities. Scan
times are 43 seconds at 300 dpi and 289
seconds at 200 dpi. The unit provides

136

automatic paper feed, an IBM PC inter-
face and proprietary software. Full-page
conversions take less than a minute for
translation and scanning. $2,950.
Datacopy, 1215 Terra Bella Ave., Moun-
tain View, Calif. 94043, (415) 965-
7900.

Circle 386

Minicomputer supports
up to 40 workstations

® 4M bytes of memory
® | 6 ports
® 360K-byte disk drive

The VS65T minicomputer supports
up to 40 workstations with as much as
4M bytes of main memory, a 360K-byte
flexible disk drive, 16 ports and a 16K-
byte cache memory. A 32-bit micro-
processor achieves a 200-nsec instruc-
tion time. The unit accommodates six
intelligent I/O processors and a variety
of emulation products and interface op-
tions. $25,000 and higher. Wang Labo-
ratories Inc., 1 Industrial Ave., Lowell,
Mass. 01851, (617) 459-5000.

Circle 387

Computers aim
at business use

® Three models
® 32 users
® | 5M bytes of RAM

Geared toward business applications,
the 3235, 3255 and 3280 are additions
to the System 3200 series. All comput-
ers utilize a 68000 or 68020 micro-

processor. Model 3235 supports up to
32 users. It supplies 20 RS232C ports,
500M bytes of rigid disk storage and
256K bytes of memory expandable to
10M bytes. Model 3255 supplies 15M
bytes of RAM and a built-in magnetic
tape drive and supports up to 64 work-
stations as does the model 3280, which
offers eight 330M-byte Winchester disk
drives. $24,000 and higher. Pertec Com-
puter Co., 17032 Armstrong Ave.,
Irvine, Calif. 92714, (714) 863-7580.
Circle 388

Computer svits
IBM PC/XT

® 8088-2 processor
® 256K bytes of RAM
® Eight expansion slots

Operating at 4.77 MHz or 8 MHz, the
PC-88 Turbo High-Speed Personal
Computer is compatible with the IBM
PC/XT. The unit supplies an 8088-2
microprocessor and an MS-DOS 2.11
operating system. Standard RAM is
256K bytes, expandable to 640K bytes.
Features include a 5%-inch, half-height,
flexible disk drive; eight expansion
slots; a serial printer port; and a parallel
printer port. The computer runs GW
BASIC, COBOL, FORTRAN, Pascal
and all IBM software. $1,275. Intelli-
gent Data Systems Inc., 14932
Gwenchris Court, Paramount, Calif.
90723, (213) 633-5504.

Circle 389
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and QIC-24 data formats. Features in-
clude 15-track recording, single-axis
head positioning and write precompen-
sation. $775, QIC-02; $995, SCSIL
North Atlantic Industries Inc., 60 Plant
Ave., Hauppauge, N.Y. 11788, (516)
582-6060.

Circle 392

Tape drive runs
at 72 ips

© 10,000 bpi
® 1 25M-byte capacity
® 90K bytes per second

A half-height, quarter-inch cartridge
tape drive, the model 5125E operates at
72 ips with a data-transfer rate of 90K
bytes per second. The device is compat-
ible with the QIC-120 format. It records
data on 15 tracks at a density of 10,000
bpi for a formatted capacity of 125M
bytes. A QIC-36 interface is included.
The unit aims at OEMs. $555. Wangtek,
41 W. Moreland Road, Simi Valley,
Calif. 93065, (805) 583-5255.

Disk drive stores
20M bytes

® 5M bps transfers
@ 80-msec access time
@ 3'; inches

Offering a 20M-byte capacity, the

DISK/ TAPE

FileCard20 is an internal rigid disk slot
card. The 3'%:-inch device furnishes a
5M-bps transfer rate and an 80-msec
access time. Features include plated
media, head-lock and IBM PC/XT com-
patibility. The unit can be operated as a
bootable drive C or as a second rigid
disk using MS-DOS 2.0 or higher.
MTBF is 10,000 hours. $895. Western
Digital Corp., Enhanced Peripherals Di-
vision, 2445 McCabe Way, Irvine,
Calif. 92714, (714) 863-0102.

Circle 393

Optical disk suits
IBM PC and compatibles

® 230M-byte capacity
® 2 5M-bps transfer rate
® |-msec access time

A WORM optical disk system, N/
Hance 525 suits the IBM PC and com-
patibles. The system supplies 230M
bytes of formatted storage capacity, an
optical disk, a 5%-inch removable disk
cartridge, an IBM PC short-board con-

The Right Look

ENENEE NN

Circle 390
Disk drive mounts 1 ‘
on card
® 75-msec access time
® 5M bytes per second
® 21 M bytes

Arent)ouumnedaboutgmng
apresentauon
computer?

A rigid disk drive mounted on a card,
the 21M-byte SlotMachine fits into a
single slot on the IBM PC, PC/XT,
PC/AT and compatibles. It provides a
5M-byte-per-second transfer rate, a 75-
msec access time and a built-in disk-
testing microprocessor. The subsystem
supports a second rigid disk drive.
$499. Kamerman Labs, 7861 S.W. Cir-
rus Drive, Beaverton, Ore. 97005, (800)
522-2237.

a portable

Circle 391

Tape drive stores
125M bytes

® Two interfaces
® | 5-track recording
® 5Y-inch unit

The RoadRunner II is a 5%-inch,
half-height streaming tape drive. Avail-
able with a QIC-02 or a SCSI interface,
the unit achieves a 125M-byte storage
capacity. It reads and writes QIC-120

The powerful
computer dealer or 404-564-
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For more information on the %rtsable with the bnght dlsplay, mll your
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DISK/TAPE

troller and device-driver software. It
generates a data-transfer rate of 2.5M
bps and an average track-to-track access
time of 1 msec. The unit can be used
internally or externally. $3,495. N/
Hance Systems, 908R Providence High-
way, Dedham, Mass. 02026, (617) 461-
1970.

Circle 394

Tape controller links
SCSI to QIC-120

® | .8M-byte data rate
® GCR techniques
® Selectable formats

The T100 streaming tape controller
links SCSI to QIC-36 and QIC-120. It
features a 1.8M-byte asynchronous data
rate, SCSI disconneci/reconnect and
QIC-11 or QIC-24 selectable media for-
mats. A SCSI copy command allows the
device to read or write from other SCSI
devices without host intervention. Data
integrity is maintained through use of

GRC techniques. Full parity is stand-
ard. $395. Adaptive Data Systems Inc.,
2627 Pomona Blvd., Pomona, Calif.
91768, (714) 594-5858.

Circle 395

Disk drives achieve
382M-byte capacity

® 5Y inches
® | 8-msec access time
® SCSI controller

Offering unformatted capacities of
382M bytes and an average access time

of 18 msec, models 1558 and 1578 are
5Ys-inch Winchester disk drives. The
1558 provides ESDI, hard or soft sec-
toring and a 10M-bps transfer rate.
Model 1578 supplies an on-board SCSI
controller and a 1.25M-byte-per-second
transfer rate. MTBF is 30,000 hours.
$1,900. Micropolis Corp., 21123
Nordhoff St., Chatsworth, Calif. 91311,
(818) 709-3300.

Circle 396

Thisis all it takes to get IBM, Apple, Iandy;
Macintosh and Compaq talf(ing to each other.

And it’s simple and inexpensive.

Now a powerful GridNet™
Local Computer Communica-
tions Network is as close as your
nearest electrical outlet.

Thanks to GridComm’s
Communicators, virtually any

office can create its own high
e speed, error-free GridNet™. . .

instantly! There’s no need to

purchase special system software.
And there’s none of the expense

and inconvenience of installing
additional wiring. Because a
GridNet™ utilizes your existing
electrical grid as a highly-effective
data transmission medium.

And a GridNet™ will sup-
port IBM PC, XT, AT, and all IBM
compatibles, Apple and Macintosh,
Hewlett-Packard, Tandy, AT&T,

Epson, NEC.. .all the most popular

micros and peripherals, in the

same network. Freely sharing
data, with complete connectivity
and effective compatibility.

The cost? As much as 60%
below that of specially-wired
systems.

Find out just how easy it is
to increase your office’s produc-
tivity. See your local dealer, or
contact “The Great Communica-
tor” for more information.
T ;
N

For information call 203-790-9077. P.O. Box 2779, Danbury, Connecticut 06813-2779

Trademarks: IBM, PC, XT, AT/International Business Machines Corp.— Apple/Apple Computer Inc. - Macintosh/Mclntosh Laboratory Inc. —Tandy/Tandy Corp.—Compag/Compaq Computer Corp
Hewlett-Packard/Hewlett-Packard Co. —Epson/Epson America Inc. —ATsT/American Telephone and Telegraph Co —NEC/NEC Home Electronics (U.S.A.) Inc
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Laser printer
runs at 8 ppm

@ 384K bytes of memory
® Epson FX-80 emulation
® 10 bit-mapped fonts

The LaserPro EXPRESS laser printer
produces 8 ppm. It offers Epson FX-80,
HP LaserJet, Diablo 630 and Qume
Sprint 11 emulation and provides 384K
bytes of memory and 10 bit-mapped
fonts. Software compatibility includes
Wordstar, Lotus 1-2-3 and Symphony.
Features include a 250-sheet paper cas-
sette and a 100-sheet output tray.
$1,895. Office Automation Systems Inc.,
8352 Clairemont Mesa Blvd., San
Diego, Calif. 92111, (619) 576-9862.

Circle 397

Dot-matrix printer
performs at 200 cps

® Four or seven colors
® 136 columns
o RS232C interface

A letter-quality, dot-matrix printer,
the Printstation 260 performs at 200
cps with four or seven-color capability.
The 136-column device generates
charts and graphics in landscape or por-
trait mode. Features include IBM PC
color graphics, Epson FX-80 emulation
and eight international character sets. A
Centronics parallel and an RS232C in-
terface are standard. $1,495. Centronics
Data Computer Corp., 1 Wall St., Hud-
son, N.H. 03051, (603) 883-0111.

Circle 398

Printers execute
30 and 45 ppm

® Jon deposition
® 300 by 300 dpi
® DEC compatible

Using ion-deposition technology, the

MINI-MICRO SYSTEMS/September 1986

CIE 3000 series printers execute 30 and
45 ppm. The units are geared toward
DEC computers. They supply a 300-by-
300-dpi resolution. Features include a
500-sheet feeder, self-test and landscape
and portrait modes. $12,995, 30 ppm;
$15,540, 45 ppm. CIE Systems Inc.,
2515 McCabe Way, Irvine, Calif.
92713, (714) 660-1800.

Circle 399

PRINTERS

Dot matrix printer
runs at 300 cps

® 8K-byte buffer
@ 80 columns
® |[BM emulation

An 80-column dot matrix printer, the
EX-800 runs at 300 cps, draft, and 54
cps, NLQ. Features include an 8K-byte
buffer, a bidirectional tractor, automat-
ic sheet-loading and a color option. Par-
allel and serial interfaces are standard.
The device emulates IBM printers.
$749. Epson America, Computer Prod-
ucts Division, 2780 Lomita Blvd., Tor-
rance, Calif. 90505, (800) 421-5426.

Circle 400

P’ve got four different

The Right Choices

needs, but I can’t risk
buying four different brands of
pom’zf computers.

Don’t worry. You only need one:
Datavue. It gives you a choice of
514" or 314" drives
i 20 MB hard drive so

The
computer dealer or 404-564-

powerful, affordable portable. "
For more information on the ggégble with the choices you need, call your

.sl"’”/zy.//f_: 3 \\
e (gx\\»\\\ i

even an
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NEW PRODUCTS

PRINTERS

Printer generates
8 ppm

@ 300 by 300 dpi
® 512 bytes of RAM
® Six fonts

Generating 8 ppm, the LP-3000 laser
printer provides 512K bytes of RAM
expandable to 2M bytes. Resolution for
bit-mapped graphics is 300 by 300 dpi.

The printer emulates the HP LaserJet
and LaserJet Plus, Diablo 630 and
Epson FX-80. It supports the full IBM
graphics character set. Serial and paral-
lel interfaces are supported. Features

include six fonts, a 250-sheet paper tray
and automatic page eject. $3,980, 512K
bytes; $4,995, 2M bytes. HanZon Data
Inc., 18732 142nd Ave. N.E,
Woodinville, Wash. 98072, (206) 487-
1715

Circle 401

Ink-jet printer
executes 192 cps

@192 by 192 dpi
@48 dB(a)
® Two interfaces

The HPQuietJet Plus ink-jet printer
runs at 40 cps, NLQ, and 160 and 192
cps, draft quality. It executes resolu-

TERMINALS FROM TRANSNET

DEC
Wyse
Northern Telecom
Televideo

CIE
Tl

D> Z —S D

SALES “N_SERVICE “N_LEASING

PERSONAL COMPUTERS

Apple
AT&T
DEC
NCR
Panasonic
Wyse

Paper
Ribbons
Modems
Furniture
MS-DOS /UNIX

SOFTWARE & SUPPLIES

12-24-36 MONTH LEASE/RENTAL PROGRAMS - IMMEDIATE DELIVERY
QUANTITY DISCOUNTS - REFURBISHED EQUIPMENT AVAILABLE

X

NEC

Epson
Okidata
Brother
DEC
CIE

OaIxIdm—Z-=— 1"

Software

IRANSINET CORPORATION

1945 ROUTE 22 « UNION, NJ 07083 » 201-688-7800
OUTSIDE NJ - 800-526-4965

Offices in Philadelphia - 215-592-4247
New York City - 212-714-0233
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tions of 96 by 96 dpi, 192 by 96 dpi and
192 by 192 dpi. Noise level is 48 dB(a).
Serial and parallel interfaces are stand-
ard. The model handles tractor-feed
and cut-sheet paper from 4 to 15 inches
across. It supports IBM character sets
and is compatible with many software
packages including Lotus 1-2-3, Word-
star and Framework. $799. Hewlett-
Packard Co., 18110 S.E. 34th St.,
Camas, Wash. 98607, phone locally.
Circle 402

Daisywheel printer
runs at 30 cps

® |[BM compatible
® 12 cpi
® Minus 59 dB(a)

A daisywheel printer, the D2000 is
geared toward the IBM PC and compat-
ibles. The unit produces 30 cps at 12
cpi. Character pitch is 10, 12 and 15
cpi. It prints in unidirectional or bidi-
rectional mode. Noise level is less than
59 dB(a). Features include a 2,500-hour
MTRBEF, a soft parameter setup and au-
tomatic paper feed. $695. Facit Inc., 9
Executive Drive, Merrimack, N.H.
03054, (603) 424-8000.

Circle 403

Printer generates
400 cps

® 144 by 144 dpi
® |BM emulation
® Multiple fonts

The model 1400 dot matrix printer
generates 400 cps, draft, 200 cps, corre-
spondence quality and 80 cps, NLQ. It
supplies 72-by-72-dpi and 144-by-144-
dpi resolutions. Multiple fonts may be
resident, and two fonts can be down-
loaded from the host computer. The
unit provides Diablo 630, Epson, and
IBM interface emulations. It employs
standard tractor paper handling.
$1,845. Infoscribe Inc., 1808 Michael
Faraday Court, Reston, Va. 22090,
(703) 689-2805.

Circle 404
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NEW PRODUCTS

Terminals are
DEC compatible

® 14-inch screen
® 720 by 336 pixels
® Tektronix Plot 10

The models 955 and 9220 graphics
terminals supply Tektronix 4010/4014
compatibility while running Tektronix
Plot 10 programs. They display resolu-
tions of 720 by 336 pixels and 640 by
240 pixels, respectively, on a 14-inch
screen. The 9220 is compatible with
DEC’s VT52, VT100 and VT220 termi-
nals. Features include circle and arc
generation, bar and polygon fill and
eight line-types. Display RAM is 32K
bytes. $1,129. TeleVideo Systems Inc.,
550 East Brokaw Road, P.O. Box 6602,
San Jose, Calif. 95150-6602, (408) 745-
7760.

Circle 405

rovides
ines

Terminal
26 or 44

® 14-inch screen
® |6 function keys
® IBM keyboard

The WY-60 ASCII terminal furnishes
a resolution of 7 by 12 characters in a
10-inch by 16-inch matrix. It supplies
26 or 44 lines of text in an 80- or
132-column format. Screen size is 14
inches. The unit supports IBM PC/AT,
IBM 3161 and WY-50 keyboards. Up to
seven pages of display memory are sup-
plied. Features include 16 dedicated
function keys and 66 programmable
functions. The terminal emulates Data
General, Lear Siegler, TeleVideo,
ADDS and Hazeltine devices. $699.
Wyse Technology, 3571 N. First St., San
Jose, Calif. 95134, (408) 433-1000.
Circle 406

Terminal offers
249 fill patterns

® 16 colors
@ 38.4K-baud throughput
® Tektronix compatible

The ColorTrend 4100 model 100 is a
graphics terminal for data representa-
tion and analytical applications. It sup-
plies 16 colors and 249 fill patterns, 100
of which are programmable. Through-
put is 38.4K baud. The Tektronix-com-
patible unit contains programmable
function keys, a detachable keyboard
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and commands such as paint, circle and
zoom. $1,995. Intecolor Corp., Intecolor
Drive, 225 Technology Park, Norcross,
Ga. 30092, (404) 449-5961.

Circle 407

Terminal emulates
DEC units

® 1,024 by 780 pixels
@80, 132 columns
® 60-Hz display

A composite terminal, the GO-235
emulates DEC’s VT100 and VT220

TERMINALS

units. The terminal offers a resolution
of 1,024 by 780 pixels and a 60-Hz
non-interlaced display. It writes up to
52 lines of text in 80 or 132 columns.
$1,695. GraphOn Corp., Tower One,
Fifth Floor, 1901 S. Bascom Ave.,
Campbell, Calif. 95008, (408) 371-
8500.

Circle 408

Monitors perform
CAD/CAM applications

® | 6-, 20-inch unit
® 1,024 by 1,280 pixels
® 60-MHz raster scanning

Suiting CAD/CAM and graphics ap-
plications, the CD-S1611 and CD-
S2011 are color monitors with a 1,024-
by-1,280-pixel resolution. The 16- and
20-inch units offer a standard dot pitch
of 0.26 mm and 0.31 mm, respectively.
They use a 60-MHz non-interlaced
scanning system. $2,500, CD-S1611;
$3,000, CD-S2011. C. Itoh Electronics
Inc., 5301 Beethoven St., Los Angeles,
Calif. 90066, (213) 306-6700.

Circle 409

Datawe offers you more than

S.

Plus Dauwueuﬁdl}y'lBM
annpaab

More screen choices: LCD,
Flourescent, and Gas LtghL
More drive choices: ia
1/5 and 20Mb intemal

More standard features:

RGBandoompomepons up to
1. 25MBsysrem
rd tilt screen,

port, modem
senal}gzt drive softwa're.

The Right Decision
[ F

3

CIRCLE NO. 83 ON INQUIRY CARD

141



e

31 TECHNOLOGY,
PRESENTS

SCSI FORUM /| BOSTON ‘86

A comprehensive 3-day technical conference for system integrators and suppliers to discuss SCSI (Small Computer
System Interface) issues, learn about the latest SCSI developments, and promote industry standardization.

WHERE The Hilton at Colonial, Route 128, Wakefield, Massachusetts
WHEN October 7-9, 1986

TECHNICAL The new Fall Technical Program, presented by the world’s leading SCSI experts, consists of nine
PROGRAM one and one-half hour Technical Sessions:

* What is SCSI and What Can It Do For Your System?
¢ SCSI Command Set Overview
* SCSI Common Command Set (CCS) Status
* High Performance SCSI Features
* Backup and the Copy Command
* SCSI Overhead Trade-offs
* Host Adapters
* SCSI Applications: PC’s to Supermini’s
* SCSI Test Issues
EXHIBITORS ¢ WORKSHOPS
PROGRAM The optional half-hour SCSI Exhibitors Workshops conducted by participating SCSI Suppliers
provide an opportunity to interactively learn more about a particular SCSI product or supplier.
* RECEPTION
The Tuesday evening Exhibitors Reception provides an opportunity to see the latest SCSI products

and talk to technical representatives from participating SCSI suppliers. A light buffet and cocktails
will be served.

SPONSORS ° Adaptec, Inc. * Micropolis * Siemens Information
* Adaptive Data Systems, Inc. * Mini-Micro Systems Systems, Inc.
* Control Data Corporation *NCRE&M * System Surety Group
* Emulex Corporation * NCR Microelectronics * Technology Forums
* ENDL Consulting * NSA/Hitachi * Western Digital
® Fujitsu America, Inc. * Pertec Peripherals Corporation  ® Xebec Systems, Inc.

¢ Scientific Micro Systems, Inc.

REGISTRATION The Registration Fee of $995 includes attendance at all scheduled functions, copies of the SCSI and CCS
FEE Specifications, Speaker Presentations, Continental Breakfast and Luncheon each day, a Welcome
Reception, and the Exhibitors Reception.

REGISTRATION FORM

[J Please register me for the SCSI Forum. | have printed the following information as | want it to appear on my name
tag and on the list of attendees:

Title Phone ( )

Company

Address

L] Please send information on exhibiting at the SCSI Forum.
[J Please send information on the SCSI Source Guide, A Comprehensive Handbook on SCSI Hardware
and Software Products.

SCSI Forum registrations cannot be accepted unless accompanied by full payment of $995. Please make checks payable
to “SCSI Forum” and mail with this registration form to:

TECHNOLOGY FORUMS
3425 Pomona Blvd., Suite F ¢ Pomona, CA 91768 ¢ (714) 861-7300
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alllll%évteat the

Invitational
Computer

For 16 years, the “OEM Only” ICCs have brought OEM man-
ufacturers to where the volume buyers live and work. And
only the ICCs cover 17major OEM territories throughout the
U.S. and Europe — time and cost efficiently.

In one day, regional design engineers/system integrators
can attend a full day of high-tech seminars and meet with
major OEM suppliers of mini/micro computers, disk/tape
drives, printers, terminals, controllers, etc. And the ICCs
unique business hospitality format, unlike big national
shows, make it easy for manufacturers to meet their invited
guests one-on-one. So don’t miss out! If you are a computer
and peripheral OEM manufacturer, call us today to reserve
space. If you are a volume buyer, call your local OEM sup-
plier, or our offices, for an ICC invitation.

In the U.S., contact B.J. Johnson & Associates, Inc., 3151
Airway Avenue #C-2, Costa Mesa, CA 92626, Phone (714)
957-0171, Telex 5101002189 BJ JOHN.

In Europe, contact C. J. Nicholl & Associ-
ates, Ltd., 37 Brompton Road, London SW3
1DE, England, Phone 01-581 2326/9, Telex
888068 CINAD G.

1986/87 U.S. SERIES: Irvine, CA—1/8/87 1986/87 EUROPE SERIES: Frankfurt, W. Germany—1/22/87
Newton, MA—9/4/86 Ft. Lauderdale, FL—1/29/87  Munich, W. Germany—9/10/86 Paris, France—1/27/87

Dallas, TX—9/16/86 Raleigh, NC—2/19/87 Stockholm, Sweden—9/16/86 Milano, Italy—2/3/87
Minneapolis, MN—9/30/86 Austin, TX—3/3/87 London, England—9/22/86

Gaithersburg, MD—10/16/86 San Jose, CA—3/17/87
Westlake Village, CA—10/28/86  Nashua, NH— 4/2/87
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THE
GREAT ESCAPE!

FROM IVORY TOWERS AND
COLD COMPUTER ROOMS TO
THE WARMTH OF YOUR OFFICE.

Artificial intellicence for business
- . h -

has arrived in a rvvnlulmnary new

|)I'0(|ll('l. .. Guru.

At last, artificial intelligence designed espe-
cially for business! Guru brings together expert
system capabilities of artificial intelligence,
the productivity of familiar business computing
tools and the ease of communicating with
your computer using menus, commands or plain
English. All available in a single, integrated
program.

Guru works like human experts, considering
uncertainties, reasoning through forward
and backward chaining, asking for more infor-
mation when needed, and explaining its
recommendations.

Guru’s expert system works hand-in-hand
with all the familiar business computing tools
like spreadsheets, statistical analysis, business
graphics and a programming language, always
available for both expert consultation and your
everyday business computing needs.

Best of all, you won’t need to learn LISP or
PROLOG or buy fancy computers . . . Guru runs
on your PC and communicates in plain English!
Guru is artificial intelligence that means business.

For more information, call or write Micro Data
Base Systems, Inc./Marketing & Sales, P.O. Box
248, Lafayette, IN, 47902, 317/463-2581, Telex
209147 ISE UR.

ARTIFICIAL INTELLIGENCE THAT MEANS BUSINESS.
D)

U
milbs

mdbs is a registered trademark and Guru is a trademark of Micro Data Base Systems, Inc., PO. Box 248, Lafayette, IN 47902 ==
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NEW PRODUCTS

Communications board
supplies eight ports

® 50 to 19.2K baud rate
® Stop bits
® Odd or even parity

The DIGICOM/8 communications
board contains four or eight asynchro-
nous serial ports. Selectable baud rates
for each port range from 50 to 19.2K.
The unit provides 5-, 6-, 7- or 8-bit
characters, odd or even parity and 1, 1%
or 2 stop bits. As many as four boards
can be linked to supply 32 serial com-
munications ports. $649. DigiBoard
Inc., 6751 Oxford St., Louis Park,
Minn. 55426, (612) 922-8055.

Circle 410

Multiplexer uses
up to 16 channels

® RS232C compatible
® Four configurations
® 56K and 64K bps

A time division multiplexer for 56K-
bps and 64K-bps applications, the
KILOMUX 1281 interleaves up to 16
channels and supports data rates of up
to 19.2K bps. The unit allows selection
of RS232C, RS422, RS423 or CCITT
V.35-compatible interfaces. It accom-
modates synchronous and asynchro-
nous channels and comes in four config-
urations. $2,000 and higher. General
DataComm Industries Inc., 1475 Straits
Turnpike, Route 63, Middlebury, Conn.
06762-1299, (201) 574-1118.

Circle 412

DATACOM

Communications board
targets OEMs

@ 800K bps
® 80186 processor
® 512K bytes of memory

Targeting OEMs and system integra-
tors, the WNIM-186 communications
board is based on the 80186 micro-
processor. The device generates speeds
of up to 800K bps. It supports X.25,
SNA/SDLC, asynchronous and bisyn-
chronous data transmission. Up to
512K bytes of dual-ported memory
with parity is supplied. $795. Gateway
Communications Inc., 16782 Red Hill
Ave., Irvine, Calif. 92714, (714) 261-
0762.

Circle 413

Multiplexers suit
DEC users

® Asynchronous units
® 64K bps
® Self-test

Asynchronous multipoint multiplex-
ers, the TC-1000 UNIbus Concentrator
and the TS-1000 Switching Multiplexer
work with DEC products. The TC-1000
supports 64 simultaneous sessions with
terminals at remote sites. It emulates
the asynchronous portion of eight DEC
DMF-32 Communications Controllers.
The TS-1000 connects terminals from
four remote sites to a central-site CPU.
Up to 32 computer ports and terminal
connections are supported at each site.
Both units offer speeds up to 64K bps.
Features include self-test. $7,500, TS-
1000; $2,100, TS-1000. ComDesign
Inc., 751 S. Kellogg Ave., Goleta, Calif.
93117-3880, (805) 964-9852.

Circle 411
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ALL THINGS ARE
NOT CREATED

All VMEbus products are not
created equal. In fact, we don’t
know of ANY that are equal to
the Interphase® line of high-

performance VMEbus controllers.

Interphase takes a family
approach to VMEbus product
development. Our system
architecture and software
features are compatible across
the product line. This allows
quicker development cycles and
offers logical growth paths.

V/SMD 3200 SMD Disk
Controller—is the industry’s
preeminent 32-bit SMD
controller with more V/'SMD
3200’s installed today in
VMEbus systems than any other
similar product. It interfaces to
any SMD or SMD-E drive with
data rates up to 24 Mb/s, and
adapts to your system environ-
ment through programmable
system parameters.
Interphase’s multitasking
Virtual Buffer Architectures™
permits the V/'SMD 3200 to move
data with extraordinary speed
and is the key to zero-latency
operation. The on-board 68000
processor manages a pool of
buffers and state machines,
which allow it to immediately
start moving data no matter
where the head lands on the

V/ESDI 3201 -
ESDI Disk Controller

track. It can transfer an entire
track of data in one disk rotation
and by pre-fetch caching, will
continue to read and cache data
even after it has finished
transferring those requested.
These cached sectors can then
be transferred without an
additional disk access.

V/ESDI 3201 ESDI Disk
Controller—using the powerful
Interphase Virtual Buffer
Architecture, handles the latest
high-speed 5%" ESDI disk drives
with hundreds of Megabyte
capacities. A sister product to
the V/'SMD 3200 SMD disk
controller, the VVESDI 3201 is the
logical migration path from SMD
storage devices to a 5Y4" form
factor. Totally software com-
patible with the V/SMD 3200, the
V/ESDI 3201 will “PLUG AND
PLAY” with existing drivers to
protect software investments for
the future.

A 24 Mb/s disk drive front-end
ensures complete compatibility
with future higher speed drives.

V/Tape 3209 2 Inch Tape
Controller —represents the
Interphase commitment to
design compatibility and ease of
integration through its close-
coupling with both V/'SMD 3200

INTERPHASE’

corporation

V/Tape 3209
14 Inch Tape Controller

and VESDI 3201 disk controllers.
It supports 8, PERTEC interface,
14" 9-track tape drives at speeds
of 200 ips and above and is the
perfect controller for start/stop
or streaming applications.

An Interphase exclusive
CacheFlow® feature allows
expensive drive performance
with an inexpensive drive by
eliminating the need for costly
intelligence and large buffers. An
on-board processor and 8K or
optional 128K buffer create
intelligent FIFOs that start
moving data even before the tape
is up to speed and keeps tape
streaming. The V/Tape 3209 can
run at up to 320 ips, at 6250 bpi,
meaning that it will handle
future tape drive advances.

FIND OUT MORE

Our family approach to these
and other VMEbus products
makes your task much easier.
From peripheral controllers to
system foundations, from our
Design Assistance Group to our
First Time User Program, no
one is VMEqual to Interphase.
To learn more about our prod-
ucts, our support or anything
else, just call:

(214) 350-9000

2925 Merrell Road * Dallas, Texas 75229 - Telex: 9109976245 NASDAQ-NMS:INPH

Interphase International

93a New Street, Aylesbury, Bucks. HP20 2NY, England (0296)35661 Telex: 826715 AERO G

Interphase is a registered trademark of Inte'a)hase Corporation
Virtual Butfer Architecture and CacheFlow are Service
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NEW PRODUCTS

Software targets
system integrators

Targeting system integrators, Intelli-
gent Query is a tool for application
software developers. The product is
based on a data dictionary and artifi-
cial-intelligence concepts. It combines
an intelligent query language, a custom
report writer and a graphics utility. Da-
tabase files can be transferred directly
to Lotus worksheets without reformat-
ting. $300. Programmed Intelligence
Corp., Suite 5, 3069 Amwiller Road,
Atlanta, Ga. 30360, (404) 446-8880.

Circle 414

Network file manager
runs under OS-9

The Network File Manager runs
under OS-9, a real-time, multitasking
operating system. The software-based
product combines the file and 1/O sys-
tems of all connected computers into
one file system. Existing utility applica-
tion software can be used. The package
is compatible with a variety of LAN or
long-haul data communications hard-
ware. $60 per copy. Microware Systems
Corp., 1866 N.W. 114th St., Des
Moines, Iowa 50322, (515) 224-1929.

Circle 415

Software supports
IBM token-ring

A software key for IBM’s Token-Ring
Network, NETBIOS works in con-
juction with DOS 3.1 to handle the
operating system requirements of net-
works. The product is available in ver-
sions for MultiLink Advanced multi-
user software and LANLink, a
software-driven network. $495. The
Software Link, Suite 632, 8601 Dun-
woody Place, Atlanta, Ga. 30338, (404)
998-0700.

Circle 416

Graphics software
addresses business

A business graphics software package
for the IBM PC and compatibles,
SYON offers a choice of 11 graphs. It
integrates text and graphs. The package
loads and edits files from any IBM-
compatible word-processing software
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package and integrates software such as
Lotus 1-2-3 or MultiPlan. Resolution is
640 by 200 monochrome pixels and 320
by 200 color pixels. $199. Stella Sys-
tems, Suite 185, 10430 S. De Anza
Blvd., Cupertino, Calif. 95014, (408)
257-6644.

Circle 417

Worksheet supplies
four functions

Logistix is an integrated software
package that combines time-manage-
ment, database, spreadsheet and graph-
ics functions. The worksheet measures
2,048 rows by 1,024 columns. It sup-
plies intelligent memory management,
color-support formatting options and
more than 150 screens of context-sensi-
tive help. The database stores 2,027
records by 64 fields. $450. Lattice Inc.,
P.O. Box 3072, Glen Ellyn, Ill. 60138,
(312) 858-7950.

Circle 418

SOFTWARE

Software accesses
DEC files

Dataware enables users to access Dig-
ital Equipment Corp. disk files and out-
put peripherals from IBM PCs. The
software is supplied with a proprietary
VT-220 emulator. PC users can transfer
information to and from DEC files.
$195. Logicraft Inc., 410 Amherst St.,
Nashua, N.H. 03063, (603) 880-0300.

Circle 419

C compiler runs
with MS-DOS 2.0

A C compiler, LET’s C provides a
complete C language, full UNIX com-
patibility and a standard C library. The
product runs on the IBM PC and com-
patibles under MS-DOS 2.0 or higher. It
requires 128K bytes of RAM and disk
drives. $495. Mark William Co., 1430
Wrightwood Ave., Chicago, Ill. 60614,
(312) 472-6659.

Circle 420
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THERE'S A REASON WHY
THEY DON'T PARK PLANES

ON THE RUNWAY,

Parking violations.
Most Winchester manufacturers “park”
the read/write heads on the media.
That’s where the trouble starts. Like
stiction between the heads and media
causing drive failure on start-up. Or
shock and vibration causing the heads
and media to slap together, which can
mean errors, lost data, head crashes.

Heads-up technology.

That’s why all Titan™ 3.5-inch 20 Mbyte
Winchesters have LaPine’s patented
head lifters. To hold the heads off the
media during power-down. So there are
no take-offs and landings. Not only do
the heads never “park on the runway,”
they never touch the media at all.

Top flight performance.

Because the heads don’t rest on the
media, LaPine’s Titan drives are virtually
shockproof, built to withstand 60 G’s
shock and 2.5 G’s vibration. And at 5°C
to 55°C, the operating thermal range is
the widest around. To speed system
throughput, track-to-track access time is
just 15 MS, with an average access time
of 65 MS.

Shockproof 3.5-inch
20-Mbyte Winchesters that
eliminate head-disk wear
and stiction — completely.

LaPine means reliability.

Only LaPine eliminates the three main

causes of Winchester failure:

* Eliminates stiction.
Heads don’t touch or park on media,
so they can’t adhere.

* Prevents head/media wear.
Heads never contact disks, even during
power down.

* Ends head-slap.
Shock and vibration can’t damage the
heads or media.
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For your customers, this means reliabil-
ity, durability and data dependability. In
even the most demanding applications.
And now they're backed by the only two
year warranty in the industry.

Available now.

To compete in today’s systems markets,
you need the most reliable Winchester
storage there is. You need LaPine. Afford-
able quality you and your customers
can't afford to be without.

Whether you want a single drive for eval-
uation or 5,000 drives for your next pro-
duction run, we're delivering. Now.

Call us at (408) 262-7077. Ask for “Titan
Information, please.” We'll show you how
to take the worry out of Winchesters.

LAPIN=

T ECH/NOLOGY
182 Topaz Street

Milpitas, CA 95035
408-262-7077

FAX 408-945-9949

Telex 171693

™Titan is a trademark of LaPine Technology Corporation.
*Patent pending.



NEW PRODUCTS

Software accesses
color graphics

® |BM compatible
® Coaxial adapter
® Four host sessions

The Attachmate 3270 Host Graphics
Program allows personal computers to
access host-generated color graphics.
The software uses a proprietary coaxial
adapter and a 3270-PC emulation pro-
gram to manage up to four concurrent

host sessions. Combinations of 3270
text and graphics can run simultaneous-
ly. Host graphics screens can be saved
and edited locally. The IBM Color
Graphics Adapter and Enhanced
Graphics Adapter are supported. $595.
Attachmate Corp., 3241 118th S.E.,
Bellevue, Wash. 98005, (206) 644-4010.

Circle 421

Software handles
multiple projects

® 18 menus
® Six windows
® 25 Help-screens

Running on an IBM PC with 256K
bytes of RAM, Project Major is a proj-
ect-management software program that
uses Lotus 1-2-3. The package supplies
18 menus, 25 Help screens, six windows
and a sample tutorial. Data entry is
done with menus or single keystrokes.
Setup codes are provided for 80 print-
ers. A print menu selects fonts and line
spacing. $69.95. Hunter Consultants, 15
Chipping Green Drive, Arden, N.C.
28704, (704) 684-0947.

Circle 422

Operating system
addresses 16M bytes

® 16-bit OS
©® Multitasking
® 32 users

A multiuser, multitasking operating

MINI-MICRO SYSTEMS/September 1986

system, THEOS 286-Virtual addresses
up to 16M bytes of RAM. As many as
32 users can run applications simulta-
neously. The 16-bit operating system
provides built-in security and memory
management. $695. THEOS Software
Corp., Suite 100, 201 Lafayette Circle,
Lafayette, Calif. 94549-4370, (415) 283-
4290.

Circle 423

DBMS emulates
dBASE Iil Plus

® MS-DOS support
® 10 files
® Help system

Compatible with Ashton-Tate’s
dBASE III Plus, dBXL supplies ex-
tended language features, MS-DOS and
PC-DOS support, a Help system and
networking capabilities. The software
utilizes the same data and index files as
dBASE III Plus. As many as 10 files can
be open simultaneously, each with up to
seven open index files. No copy protec-

SOFTWARE

tion. $695. WordTech Systems Inc.,
P.O. Box 1747, Orinda, Calif. 94563,
(415) 254-0900.

Circle 424

Software suits
math applications

e For IBM PCs
@ 384K bytes of RAM
® Numerical analysis

MathCAD aims at computer aided
mathematics applications. The software
runs under MS-DOS 2.0 and higher on
the IBM PC, PC/XT, PC/AT and com-
patibles. It requires 384K bytes of
RAM. The package supports 8087 and
80287 coprocessors, the IBM graphics
printer and the Hewlett-Packard laser
jet printer. Applications include numer-
ical analysis and document results.
$189. MathSoft Inc., 1 Kendall Square,
Cambridge, Mass. 02139, (617) 577-
1017.

Circle 425
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Controller suits
IBM PC, PC/XT and PC/AT

® 16 colors
@ 640-by-350 resolution
® 1,024 characters

A controller card for color or mono-
chrome graphics, the EGA Master is
compatible with IBM’s Enhanced
Graphics Adapter. The device runs on
the IBM PC, PC/XT and PC/AT. It

provides 256K bytes of memory and
640-by-350 resolution for text and
graphics in 16 colors from a 64-color
palette. The card supplies smooth
scrolling, smooth panning and the pro-
duction of 1,024 programmable charac-
ters. $395. Tecmar Inc., 6225 Cochran
Road, Solon, Ohio 44139-3377, (216)
349-0600.

Circle 426

Single-board PC runs
faster than IBM PC/AT

® 8086-1 processor
® 512K bytes of RAM
® | 6-bit words

The 8612 single-board personal com-
puter runs 1.6 times faster than the IBM
PC/AT and over four times faster than
the IBM PC/XT. The device is mounted
on a full-size personal computer expan-
sion card. It utilizes an 8086-1 micro-
processor and 512K bytes of RAM to
handle data in 16-bit-wide words. The
unit is geared toward OEMs and VARs.
$626. Datavue Techical Systems, 4355
International Blvd., P.O. Box 2687,
Norcross, Ga. 30093, (404) 564-5780.

Circle 427

Boards run
at 19.2K bytes

® IBM PC compatible
® Interrupts
® Switch-selectable

The DS-101 and DS-102 boards pro-
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vide dual, independent RS232C inter-
faces for asynchronous communication.
For use with the IBM PC, PC/XT,
PC/AT and compatibles, the 19.2K-byte
boards may be used as two serial ports
or disable units. Switch-selectable ad-
dressing allow the devices to be reas-
signed as additional serial ports or any-
where else in the available 1/O space.
Interrupts are supplied. Optional soft-
ware supports baud rates up to 19.2K.
$295. Qua Tech Inc., 478 E. Exchange
St., Akron, Ohio 44304, (216) 434-
3154.

Circle 428

SBC aids
VMEbus

® Four configurations
® 200-nsec access time
® 16, 32 bits

A 16/32-bit single board computer for
the VMEbus, the VMP68KB offers a
choice of four microprocessors. The
ruggedized unit performs real-time ap-
plications at 8, 10 and 12 MHz. It
features 128K bytes of dynamic RAM,
a 200-nsec access time and a seven-level
interrupt handler. The device supplies
eight programmable control lines for
parallel I/0 and two independent serial
I/O ports. $1,095. PEP Modular Com-
puters Inc., 600 N. Bell Ave., Pittsburgh,
Pa. 15106, (412) 279-6661.

Circle 429

Board suits
IBM RT PC

® 8M bytes of memory
® Two 40-bit arrays
® | 50-nsec access time

Add-in memory boards for the IBM
RT PC, the RTRAM/4 and RTRAM/8
offer 4M and 8M bytes of memory,
respectively. Up to 16M bytes are con-
figurable for the full address space of
the RT PC. The boards are organized as

two 40-bit arrays to allow interleaved
operation. Data access time is 150 nsec.
$1,895, RTRAM/4; $4,395, RTRAM/8.
Clearpoint Inc., 99 South St
Hopkinton, Mass. 01748, (617) 435-
5395.

Circle 430

Board incorporates
IBM EGA

® 2M bytes of memory
® Rigid disk controller
® Two ports

A multifunction board for the IBM
PC/XT, All Aboard combines IBM
EGA or IBM monochrome and color
graphics support, up to 2M bytes of
expanded memory, a rigid disk control-
ler and serial and parallel ports. The
device occupies one slot. $545, mono-
chrome and color graphics; $795, EGA
support. IDEAssociates Inc., 35
Dunham Road, Billerica, Mass. 01821,
(617) 663-6878.

Circle 431

MINI-MICRO SYSTEMS/September 1986



NEW PRODUCTS

SUBASSEMBLIES

Package furnishes
voice recognition

The PC Executive Secretary offers
voice-recognition and telephone-
managment capabilities to the IBM PC
and compatibles. The hardware/soft-
ware package reproduces speech at rates
of 4,000 bps. Functions include auto-
matic answering, message recording
and playback and automatic call log-
ging. $1,695 VOTAN, 4487 Technology
Drive, Fremont, Calif. 94538, (415)
490-7600.

Circle 432

Graphics controller
targets OEMs

The Q3610 graphics display control-
ler achieves a 1,280-by-1,024 pixel and
60-Hz color resolution. Targeting
OEMs, the unit includes 32 bit-planes
and a custom bit-slice processor. It can
define 16 million colors. Vector drawing
mode is 6 million pixels per second, and
rectangle-fill is 160 million pixels per
second. Features include a 16-bit, dou-
ble-buffered interface or an IEEE-488
interface. The unit operates in full-ras-
ter mode and performs pan and zoom.
$16,950. Metheus Corp., 5510 N.E.
Elam Young Parkway, Hillsboro, Ore.
97123, (503) 640-8000.

Circle 433

Emulation adapter
fits in IBM PC

The Advanced 3278/79 Emulation
Adapter fits in either a full or half slot
of an IBM PC, /XT or /AT, allowing the
PC to emulate an IBM 3278 mono-
chrome terminal or an IBM 3279 color
terminal. Files are transferred to and
from host systems in 3270 environ-
ments. Multiple concurrent 3270 ses-
sions may be implemented. $595. IBM
Corp., 900 King St., Rye Brook, N.Y.
10573, (914) 934-4000.

Circle 434

Board furnishes
up to 2M bytes of RAM

® 8086-1 processor
® Standard ports
® Single-slot unit

The Dream Board is an IBM PC- and
PC/XT-compatible multifunction
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“I need a LAN
that works
with our
existing
hardware.”

“TI need 10-NET.”

Requiring no dedicated server, 10-NET allows sys-
tems sharing disk drives and printers to continue
functioning as work stations. Think of the flexi-
bility this 10-NET capability offers. Consider
what this can mean in savings.

Once you add up 10-NET advantages, you’ll see
why over 50,000 installations are already in place
worldwide.

A phone call gets you the facts. Call:

1-800-358-1010.

In Ohio call 1-800-782-1010 « 513-433-2238 - Telex 650-2079125

®

Fox Research, Inc. « 7016 Corporate Way » Dayton, Ohio 45459
10-NET is designed for use with IBM PCs, ATs and compatibles.

NET

LOCAL AREA
NETWORK SYSTEM

More than just talk.
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DELTA TAKES IT THERE.
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For packages over 70 lbs., Delta Air Express takes it
there on the flight specified. Guaranteed.
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can deliver your shipment to
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With Delta DASH, time
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P Call 800-638-7333;in
£~ Baltimore call 269-6393.

AIR FREIGHT
AIR EXPRESS
DELTA DASH®

©1985 Delta Air Lines, Inc.
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board that offers 512K bytes of RAM
expandable to 2M bytes of EMS-com-
patible RAM. Occupying a single slot in
the PC, the device utilizes an 8086-1
microprocessor. Serial and parallel
ports are standard. $795. Univation
Inc., 1231 California Circle, Milpitas,
Calif. 95035, (408) 263-1200.

Circle 435

Memory board suits
200 PC applications

® 8M bytes of memory
® Windowing software
® PC-DOS compatible

A memory and multifunction board
for the IBM PC, PC/XT and compati-
bles, SixPacPremium increases the PC’s
memory by 2M bytes. The PC-DOS-
compatible device supplies two serial
ports, one parallel port and proprietary
windowing software. Memory is ex-
pandable to 8M bytes. The board is
compatible with over 200 PC applica-
tion programs. $595 to $1,395. AST
Research Inc., 2121 Alton Ave., Irvine,
Calif. 92714, (714) 863-1333.

Circle 436

Graphics adapter
converts color to gray

® 8-by-14-dot characters
® 1,024 by 348 pixels
® IBM PC compatible

A monochrome and color graphics
adapter, the Chauffeur HT is compati-
ble with the IBM PC, PC/XT and
PC/AT. It converts color to 16 shades of
gray for monochrome monitors. Text is
displayed as 8-by-14-dot characters
with a 1,024-by-348-pixel display. The
device runs all IBM Color Graphics
Adapter and Monochrome/Printer
Adapter software on standard RGB
color monitors. Up to 16 colors are
supported. The unit also drives 256-
kHz color monitors. Features include a
parallel printer port and PC Accelerator
software. $349. STB Systems Inc., Suite
125, 601 N. Glenville, Richardson,
Texas 75081, (214) 234-8750.

Circle 437
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“I need a LAN
that lets us
communicate

with other
buildings—
or other
continents.’

“I need 10-NET.”

With 10-NET RS232 you can tie entire networks,
or individual PCs to networks, via phone lines.
10-NET is your key to economical, easily installed
PC communications, unsurpassed in speed and
transparency.

Once you add up 10-NET advantages, you’ll see
why over 50,000 installations are already in place
worldwide.

A phone call gets you the facts. Call:

1-800-358-1010.

In Ohio call 1-800-782-1010. Telex 650-2079125

®
Fox Research, Inc. « 7016 Corporate Way « Dayton, Ohio 45459
10-NET is designed for use with IBM PCs, ATs and compatibles.

NET
LOCAL AREA
NETWORK SYSTEM

More than just talk.
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IBM PC COMPATIBLE RS232 EASI-DISK

5" FLOPPY DATA STORAGE &
TRANSFER SYSTEM

r

Reads & Writes IBM PC DOS 5%" Disks
RS-232C 1/0

Rugged Portable Package

Host and/or Manual Controls

ASCII or Full Binary Operation

Baud Rates 110 to 19.2 K Baud
Automatic Data Verification

® Price $1,095 in Singles - OEM Qtys. Less
28 other systems with storage from 100K to 35 megabytes

ANALOG & DIGITAL PERIPHERALS INC

l 815 Diana Drive

Troy, Ohio 45373
513/339-2241
TWX 810/450-2685

Branch Off Oklahoma City OK - Factory Yucca Valley CA

CIRCLE NO. 201 ON INQUIRY CARD

PROCESS CONTROL AND DATA ACQUlSITION!
FOR LABORATORY AND INDUSTRY

el

-

I Purpose Analog and
Digital Input/Output Controiler
$495

W 24 Analog Inputs 0.1% Accuracy

B 8 Analog Outputs 0.1% Accuracy

W 16 Digital Inputs & 64 Digital Outputs

W 14 Bit Resolution M Compact: 5%" x8%2"

Up to 65,535 optional ($389) serial interfaces, each
controlling 8 Servo Control Boards, can be connected to
one serial port. Any computer, IBM* or other, can gather
data and send control signals using simple English
commands. Custom engineering assistance available.

360-B N. Ellensburg St.

[ 5 E R v ] (Biuo,l‘dﬁgeaach.oﬁ. 97444

SERVO COMPUTER CORPORATION  (503) 247-2021

* IBM is a Registered Trademark of International Business Machines

CIRCLE NO. 202 ON INQUIRY CARD

Background

Communications

Softerm PC lets you transfer files
and print in the background while
you work. Memory resident, ready
to use at any time from your
Spreadsheet or Word Processing
program. Supports 3 printer and 4
communication ports simul-
taneously. Includes 32 exact
terminal emulations.
For IBM PC/XT/AT, DG, NEC, HP.,
Wang, TI, Gridcase, Tandy, Zenith

$195 - Visa, MC, COD
Call 800-225-8590 orders/info.

7899 Lexington Dr., Ste 210
Colorado Springs, CO 80918
(303) 593-9540 Telex #450236

CIRCLE NO. 203 ON INQUIRY CARD

10 Mhz 80286
IBM PC/XT MOTHERBOARD

* 11.5 Times Faster Than PC; Twice as fast as
the AT

* 1MB Ram On-Board Zero Wait States

* Optional 80287 Math Co-Processor

* PC/XT Hardware & Software Compatible

. guspports PC-DOS, Unix, Pick, CP/M-86, SMC

WAVE MATE, Inc.
14009 S. Crenshaw Bivd., Hawthorne, CA 90250
(213) 978-8600 TLX 194369
In Europe: Brussels 649-1070 TLX 61828

CIRCLE NO. 204 ON INQUIRY CARD

CREATE A BETTER IMAGE

loline Corporation introduces the LP3700 large format
line plotter: the high performance, professional quality
instrument that maximizes value...with a orice that
draws conclusions:
$4,995.

The LP3700 offers:
* Versatility
- Lets you plot on any
media at any size up
through E (372" x
81")
* Precision
-.0025" Resolution &
Repeatability
» Buffering
- 14K to 512K
* Speed
- Up to 10 ips (axial)
 Reliability

LP3700 Plotter

- Rugged all metal * Value
frame - At $4,995, the
- Endurance tested at LP3700is ina

over 60 million cycles class all by itself.

19417 36th AVENUE WEST, SUITE D1

; LYNNWOOD, WA 98036
% (206) 775-7861
CORPORATION
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9-Track Tape Drives

Qualstar’s low-cost streaming 2" tape
drives provide full 1600/3200 BPI
capability in a package that is perfect
for today’s desk-top and desk-side
market. Both 7" and 10 2" units

are available. Interfaces include
Cipher/Pertec, SCSI, and IBM-PC.

For more information, call us today.

[JUALSTAR :

9015 Eton Ave., Canoga Park, CA 91304
Telephone: (818) 882-5822
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Responsive Interactive Menu-guided Ready-to-go
Accurate Purchasing Multi-user Inventory
COBOL Bills of Materials Materials Requirements
Production Secure Order Processing Distribution
Sales Analysis ~ Sales Support Accurate
Receivables Financial - Payables  Source Code
General Ledger PayroltSoftware

$595...

for VAX and MicroVAX computers

MANAGEMENT & ACCOUNTING CONTROL SYSTEM
323 £. William Suite 400 Ann Arbor. MI 48104
(313) 761-5800

600+

INTERFACE CABLES
IBM, DEC, HP, PC's
Overnight Shipping!!

EXTENDED

DISTANCE

PLENUM CABLE
Lowest Prices
In The Industry
TEDC12 Assemblies .
$15 plus .90 per ft
NEW!! NEW!!
1200 BPS MODEMS $159
2400 BPS MODEMS $349
Breakout Boxes, Modem
Eliminators, Short Haul
Modems, and more!!
Call for Super
Low Introductory

Prices!!

USA 800-243-5760 in CT 203-356-9315 Canada 800-233-9542
FAX 203-323-9044 TWX 510 10 10669

Craig Data Products Co., Inc.
652 Glenbrook Rd Stamford, CT 06906
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IBM-AT COMPATIBLE POWER FAIL
PROTECTED 1.2 or 2.4 MBYTE RS-232-C
FLOPPY DATA COLLECTION
AND TRANSFER SYSTEM
Writes/Reads IBM-AT High Density DOS
3 Discs

Power Fail Protected with No Data Loss

Remotely pollable

Up to 223 files per disc

Manual or remote operation
For all of your RS-232-C Data Storage Needs
Contact:

Cokl?
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Data Track USA
9451 Sohap Lane
Columbia, MD 21045
301-992-9143

WANG

_Data General \/ V4 m_
_ JATT @) & D S

—PRIME S-DOS.

[N[CIR] ﬂc’m_
—_doppic UNIX____
PC-MINI-MAINFRAME

COMMUNICATIONS SOFTWARE

ANY COMPUTER WITH BLAST CAN TALK TO ANY OTHER
COMPUTER WITH BLAST, the universal file transfer utility
linking many ¢ S. Op g sy
and networks, via RS 232 senal ports
NO ADD-ON BOARDS TO BUY! BLAST software uses any
asynchronous modems or direct connect for fast, error-free
data transfer through noisy ines and PBXs. across LANs.
and over satelites or packet switched networks
THE PERFECT LOW-COST LINK FOR PC’s, MINIS, MAINFRAMES
Transfer binary or text files, or executable commands. Use
BLAST standalone. or build it into your application

$250/Micros  $495-895/Minis
COMMUNICATIONS RESEARCH GROUP

(800)-24-BLAST
CIRCLE NO. 210 ON INQUIRY CARD

$2495/up Mainframes

WORLD’S SMALLEST

VT100 EMULATION
The STD-100 offers complete VT100
emulation with Advanced Video Option,
NVRAM Set-up. RS-232 or TTL serial 1/O;
RS-170 or separate sync video. Use as
stand-alone unit or plug into STD-BUS.
$300 ea. qty. 100. Versions for Q-bus and
VMEbus also available. K-Systems, Inc.,
3902 Lilac, Las Cruces, NM 88005,
505-526-3209, Telex WUI 6502763972/
Ansbk. MCI.

CIRCLE NO. 211 ON INQUIRY CARD

NEW

Tracker 1700 Intelligent Stand Alone 15 to 20 Mbyte

ASCII or Binary RS-232-C Cartridge Tape System

» Standard Power Fail with No Data Loss

* 24K CMOS Buffered Stop-Start system

* Dual RS-232-C ports with Independent Baud rate
select 110 to 19.2K Baud and Auto Answer

* |deal Hard & Software replacement for Tektronics,
Tandburg & Columbia low capacity RS-232-C
Drives

* Quantity Priced under $2000

Data Track USA

9451 Sohap Lane
Columbia, MD 21045
301-992-9143

Telex 6971182 COLRESH

CIRCLE NO. 212 ON INQUIRY CARD

Cartridge Tape

Systems
Intelligent Stand Alone RS-232 or
IEEE-488 Cartridge Tape System

Replacement for Tandberg,
Columbia 300 B, C, & D and
European MFG Tape Drives

© Stores 5.3 Mbytes or 20 Mbytes of Binary or ASC |l Data

* Power Fail Standard-Power Fail “NO DATA LOSS”
Optional

® Auto Answer Standard

® Intelligent Search & Retrieval

* |EEE-488 and/or RS-232-C with data rates up to 2,500
characters/sec

® Large input buffer allows unit to accept data non-stop

APPLICATIONS: Data Logging, Control System, Archiv-

ing, Program Loading & Storage, Back-up, and Telephone
Switch Monitoring. Auto-polled Remote Data Storage.

1200 1600
5.3 Mbyte 20 Mbyte
WE SERVICE COLUMBIA TAPE DRIVES
3008 - 300C - 300D
Return Authorization Number Required

ALGO N  9198-C Red Branch Rd, Columbia,

MD 21045 TX333405 ALGO COL
INCORPORATED

1-800-252-ALGO in MD:
CIRCLE NO. 213 ON INQUIRY CARD

(301) 730-7442

ACCESS.

The perfect portable
for dozens of
applications...
including

Displays
eight full
40 character
lines.

320K
capacity. "

So portable,
it fits in
your pocket!

Engineered to
your specifications.

MELARD TECHNOLOGIES, INC

CONVENIENT FEATURES!

e 320K memory, RAM and ROM,
is allocated between inter-
changeable cartridges and
onboard memory.

Direct-connect onboard
modem, 1200 baud, auto dial/
auto answer, voice and data.

yours!

Acoustic modem cups, 300
baud.

e RS232 serial ports.

e Flexible, interchangeable bat-
tery system to satisfy any
requirement.

e Compact, portable printers.
® Bar code reader.
¢ Weighs from 24 oz!

(914) 592-3044

CIRCLE NO. 214 ON INQUIRY CARD
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See the light.

The hole story about
fiberoptic connectors

The more concentric the hole
in a fiberoptic connector, the
more precise the alignment

...the lower the signal loss...

the greater the efficiency of
the system.

Augat Fiberoptic Con-
nectors are produced with a
hole tolerance held to an
incredible + 4, — 0 microns.
Concentricity is maintained
within 2 microns of geo-
metric center. (Ferrules are
machined in Augat’s Swiss
facility by the world masters
of precision components.)

Augat Rhode Island further
ensures optimal alignment by

subjecting its connectors to
profile magnification and
laser optical power measure-
ments on uniquely revealing
instruments. No other manu-
facturer dares take such a
close and potentially unflat-
tering look at itself.

Best of all, you pay no more

for the superior excellence of

the finest fiberoptic connectors.

Our complete line of SMA
style multimode connectors
are available in Arcap and

Nickel Plated Brass. We also
CIRCLE NO. 96 ON INQUIRY CARD

-

offer a field installable single
mode connector with less
than .5dB insertion loss.

You'll find Augat Fiber-
optics refreshing to do
business with...the substan-
tial resources of a large
corporation combined with
the responsiveness and
service you require.

See the light with AUGAT
FIBEROPTICS, 710 Narragan-
sett Park Drive, Pawtucket,
RI, 02861. Telephone (401)
724-4400. Telex—511450.

g
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Hniversal Data Systems
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Dial Now, Dedicate Later
at 9600 bps

Take your datacomm system to 9600 bps now.
You can do it with UDS 9600A/B modems! Buy
them today and instantly speed up your system
on the dial-up network. Later, when traffic growth
demands an upgrade, three simple strap changes
will adapt your modems to dedicated lines.

The UDS 9600A/B provides optional data rates
of 7200 and 4800 bps. Communication may be
half-duplex (two-wire) or full-duplex (four-wire,
V.29). A wide range of integral test capabilities
simplifies system diagnostics.

Don’t wait to accelerate your datacomm system
throughput. Dial-up or dedicated, you can move

to 9600 bps now. For complete details, contact
Universal Data Systems, 5000 Bradford Drive,
Huntsville, AL 35805. Phone 205/721-8000
Telex 752602 UDS HTV.

QUANTITY ONE PRICE

Universal Data Systems

@ MOTOROLA INC.
Information Systems Group

Lg

UDS modems are offered nationally by leading distributors. Call the nearest UDS office for distributor listings in your area.
DISTRICT OFFICES: Apple Valley, MN, 612/432:2344 « Atlanta, GA, 404/998-2715 « Aurora, CO, 303/368-9000 * Blue Bell, PA, 215/643-2336 * Boston, MA, 617/875-8868 * Columbus, OH,
614/895-3025 « East Brunswick, NJ, 201/238-1515  Glenview, IL, 312/998-8180 ¢ Houston, TX, 713/988-5506 ¢ Huntsville, AL, 205/721-8000 * Issaquah, WA, 206/392-9600 ¢ Livonia, MI,
313/522-4750 * Mesa, AZ, 602/820-6611 « Milwaukee, WI, 414/273-8743  Mission Viejo, CA, 714/770-4555 « Mountain View, CA, 415/969-3323 » Richardson, TX, 214/680-0002 ¢ St. Louis,
MO, 314/434-4919 « Siiver Spring, MD, 301/942-8558 * Tampa, FL, 813/684-0615 ¢ Uniondale, NY, 516/222-0918 » Van Nuys, CA, 818/891-3282 « Willowdale, Ont, Can, 416/495-0008
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