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Passive backplane is active strategy at Wyse




SMARTMODEM 2400
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CHOOSE THE NAME
THAT COMMUNICATES
QUALITY

We'd like to pass along some
data on why you should insist
on a Hayes Smartmodem 1200™
or Smartmodem 2400.™

First and foremost, no one
knows more about building
reliable, high performance modems
than Hayes. And no wonder. Hayes
pioneered the personal computer
modem a decade ago, and today is
actually the de facto standard in
computer communications with
the widespread adoption of the
Hayes Standard "AT" Command Set.

©1987 Hayes Microcomputer Products Inc

Second, Hayes has a long-
standing and unwavering
commitment to customer support,
not just to service its products,
but to serve as a resource for
information, assistance, and
technical advice for everyone from
the home user to the corporate
communications manager.
Moreover, Hayes provides more
than a warranty on the material
and workmanship of its products.
Hayes warrants they will perform
as promised, as well.

Should you need further data
to help you make up your mind, we
offer this reassuring statistic: Year
after year, more personal computer
owners buy far more Hayes
modems than any other kind.

And that may be because a
Hayes modem is the only modem
with the ability to transmit and
receive data, and at the same time
convey a feeling of peace of mind.

Hayes'

SAY YES TO THE FUTURE

Hayes Microcomputer Products, Inc..PO. Box 105203, Atlanta, GA 30348, 404-441-1617.
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JDL-850 EWS ‘GL

Engmeermg Workstation Prmter / Plotter

up
me transmitting the vecto

* feature lets you fit your drawing to the paper size w Eh'

- reduction or enlargement from 5% to 200%

. 1In micro, mini and mainframe applications f.he :
850 EWS/GL provides high resolution plotting with
virtually every CAE/CAD/AEC and graphics software
package that supports HP-GL (HP-7475A).

For high speed text and data applications the 850
EWS/GL features a IMB print spooler and speeds of

144 cps in letter quality and 360 cps in draft quality.

For speciﬁcaﬁons ‘nnd ‘ plot snmyl&
West: (805) 495-3451
East: (704) 541-6352

2801 Townsgate Road, Suite 104
INCORPORATED Westlake Village, CA 91361

IBM is a registered trademark of International Business Machines Corp. Diablo is a

trademark of Xerox Corp. Epson is a registered trademark of Epson America. HP-&_ is a
registered trademark of Hewlett-Packard Co.
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NEC WOULD LIKE TO WISH ALL
ITS DISK DRIVE COMPETITORS
MANY HAPPY RETURNS.




NEC guarantees a DOA rate of less
than 1%.

A high DOA rate can take a big chunk out
of your bottom line.

After all it takes 15 to 20 minutes to test
one drive. And if the drive doesn't work you
have to spend even more time repacking it
and sending it back. Then you have to sit and
wait for a replacement.

NEC can make your life much happier.
Just ask and we'll guarantee the lowest DOA
rate in the industry —less than 1% . In writing.
What you'll likely get from our competitors
is 5-10%.

A low DOA rate is just the icing on the
cake. NEC disk drives are also more reliable
over the long run. In fact, in the average
lifetime of any NEC drive, 9 out of 10 will
never fail.

NEC has been designing and improving
disk drives for over 25 years. Way back in
1959, we were one of the first to create mag-
netic recording devices. NEC has grown up
to be a 13 billion dollar worldwide company.
So you can expect continuing products and
support.

If other disk drive suppliers keep sending
you surprises instead of drives that work right
out of the box, call in NEC. You can reach
us at 1-800-343-4418. (In Massachusetts call
617-264-8635.) Or write NEC Information
Systems, Inc., 1414
Massachusetts Avenue,
Department 1610 J
Boxborough, g R
MA01719. Fiuu=

7

s,

i

NECDISK DRIVES.
RELIABILITY RUNS IN THE FAMILY.

NEC Information Systems, Inc.

CsC Computers and Communications
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Getting ahead in today’s value added
reseller market means providing
your customers with connectivity
olutions between hardware and
operating systems. CYB Systems’ UNITE™
gives you an unprecedented advantage that can put you on the
roadk to higher profits in the burgeoning systems integration
market.

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

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

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

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

CYB SYSTEMS, INC.
INFOMART, Suite 2017
1950 Stemmons Freeway
Dallas, Texas 75207
214/746-5390

UNITE is a trademark of CYB Systems, Inc. MS- is a trademark of Microsoft Corporation.
UNKX is a trademark of Bell Laboratories.

STAFF

Systems Integration Profits:

Beyond LAN’s End.
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Fujitsu delivers products, not just promises.

It’s here—a high-performance 2" cartridge tape drive, in a 514"
form factor.

Fujitsu America has it. We're ready today with evaluation units.
And we have a product that performs.

Our M2451A cartridge tape drive gives you up to 120 MB of formatted
storage capacity. It runs in both streaming and start/stop modes, at
streaming speeds of 75 and 50 ips, so it fits almost any application.
Its ESDI interface assures easy, cost-effective system integration.

And for your SCSI system, the optional high-performance M1008A
SCSI controller is now available.

Most importantly, these cartridge tape drives are already proven
and working in systems today. And with second sources available for
both drives and media, you can be sure of protecting your investment
in this technology.

For more information about Fujitsu’s 12" cartridge, or other tape drives,
call (408) 946-8777. Or write Fujitsu America, Inc., Storage Products
Division, 3055 Orchard Drive, San Jose, CA 95134-2017.

Fujitsu tape drives meet the quality standards and
technical requirements that have made this one of the
world’s leading companies. That'’s leadership you
can depend on to develop the technology you need.

And deliver it. CIRCLE NO. 6 ON INQUIRY CARD

We're developing technology for you.

e BT
FUJITSU
[ e

FUJITSU AMERICA

served

a.Inc., 1985, All rights re:

© Fujitsu Americ

The wait is over. You can evaluate
this 12" cartridge tape drive today:

/2" media is packed in a single reel,in a compact
plastic enclosure.




SWITCHING TERMINAL
TERMINALS. SWITCHING.

Get Connected With An Equinox Data PBX.

An Equinox Terminal Network lets you connect your Network for your needs. And all of our Data PBXs are fully
terminal to any async RS-232 computer, modem or printer compatible, so they can be expanded and networked to
with a few keystrokes. No more cable swapping, A-B accommodate growth and protect your investment.

switches or moving between terminals.

Low-Cost, Easy Installation.

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

Network Growth With Compatible Products.

Whether you have a few terminals or thousands,
we have a Data PBX to create the right size Terminal

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

Call 1-800-DATA-PBX.

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

Equinox is a registered trademark of Equinox Systems Inc.

MDX

8-16 Lines DS-15

ooy 24-1320 Lines

24-960 Lines

EQUINOX

Smart Connections For Dumb Terminals.
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EDITORIAL

R&D: A MANDATORY

INVESTMENT

Research and development (R&D) has at-
tained new meaning this year as computer
companies search for new technology and
products to improve their competitive edge—
and, just maybe, ensure their sheer survival.
To combat the influx of foreign competition
that burst onto the computer scene in 1986,
U.S. companies are closely examining their
R&D programs to make sure that they hold
the promise of innovative, useful and quality
products.

To support R&D, U.S. industrial research
spending has steadily increased over the past
decade at a robust 13 percent average each
year. In 1987, though, R&D budgets will
drop, say two recent surveys. In one, Battelle
Memorial Institute, Columbus, Ohio, esti-
mates an increase in R&D spending of only
7.2 percent. In the other, the National Science
Foundation forecasts a rise of just 5 percent.

Both studies conclude that the dollar down-
turn results from inaccurate sales projections,
concern over short-term profits and budget
slashes due to corporate mergers and acquisi-
tions. To overcome these financial problems,
many companies have opted to drastically re-
duce their long-term R&D efforts.

In 1986, private industry accounted for 50
percent of the estimated $116 billion in R&D
expenditures. The government spent about 47
percent of these dollars; the remaining funds
were doled out by universities and non-profit
institutions.

In obtaining R&D services computer com-
panies have relearned the merits of working
with the academic community.

A prime example of advanced technology
transfers from campus laboratories to indus-
trial centers involves the CMU Robotics insti-
tute at Carnegie-Mellon University. Described
as the world’s largest industry-financed center
for research on robots, the Institute serves
some 30 companies with progressive technical
information. These companies contribute
heavily to cover the Institute’s $7.2 million
annual budget. But, in return, they gain the
skills of about 200 scientific and engineering

MINI-MICRO SYSTEMS/May 1987

experts in artifical intelligence, computer vi-
sion and robotics.

Even with this renewed company-college
collaboration, some age-old problems still
persist. For example, college professors are
eternally vigilant against industry corrupting
the pure-research and teaching processes. And
companies constantly worry that basic re-
search will absorb precious short-term funds
and might not mature into practical products
and profits.

More important, though, universities ap-
pear eager to participate in R&D partner-
ships. For one key reason, they must rebuild
their outdated scientific facilities. Business
Week estimates that about 240 of the United
States’ 290 engineering schools are operating
with outmoded equipment, and that more
than $30 billion is needed to refurbish these
facilities.

In addition, many teaching professors at
important scientific schools have not kept
pace with technology. What’s more, the num-
ber of graduate engineering and scientific stu-
dents has decreased markedly over the past
few years.

Fortunately, help is on the way. For one
thing, the federal government is issuing
equipment grants to universities to the tune
of $50 million this year. For another, comput-
er companies are also donating millions of
dollars in new systems. :

Industry analysts agree unanimously that
cooperative R&D ventures are necessary to
maintain U.S. supremacy in the computer in-
dustry. And the company-college link must be
strengthened even further. For its part, the
computer industry must resolutely increase its
investment in R&D programs. The industry’s

survival depends on it.

George V. Kotelly
Chief Editor







AND THE DRIVE.
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FIRST THE
40MB DRIVE,
NOW THE
IOOMB INSIGHT.

Now your next 16 and
32-bit downsized system can
compete utilizing 40 and 100
megabytes of high-perform-
ance 3'2-inch hard disk storage.
Only Conner Peripherals gives
you the optimum size drive and
performance insight required
for the next generation of porta-
bles, desktops and workstations.

QOur CP340, 40MB
(formatted), is shipping now in
America’s hottest new compact
portable and desktop computers.
And our new CP3100, 100MB
(formatted), is available now for
evaluation.

Both drives provide
higher reliability with defect
management. Each offers
higher performance with fast
average access—CP3100 at 25
msec and CP340 at 29. They
are more durable, handling
shock to 75G and dissipate only
7 watts of power.

Improve your system
with true high-performance
features like data buffering,
rotary voice coil actuator,
embedded servo and inte-
grated intelligent controller

with SCSI interface. Plus the
Iowest cost per megabyte.
No one else is
shipping high-per-
\ formance 3'/2-inch
disk drives like
these. Only Conner
Peripherals has—
the insight and
the drive—to give
you the com-
petitive edge now!
Call today for more
insight and the drives.

LONNER

LERILAERALS

3o

THE INSIGHT
AND THE DRIVE.
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100MB

CP3100 Conner Peripherals, Inc., 2221 0ld Oakland Rd.,
San Jose, CA 95131, Telephone (408) 433-3340.
Boston (617) 660-1088
United Kingdom (44) 322-330-333.

©1987 Conner Peripherals, Inc.




VMEbus

MULTIBUS
IBM-RT PC
MEMORY

C1-796-EDC

© 128KB to 2 MEGABYTES on one board

* Single bit error correction, double bit
error detection

® Selectable in 16K byte increments

CI-RT-PC MEMORY
IBM-RT PC compatible memory board
Standard configuration of 8 megabytes
Fast Cycle Times of 170 nanoseconds
Error Detection and Correction for
added reliabilty

“STATE-OF-THE-ART MEMORIES
for Qbus, MICROvax, and the VAX"

.\ Chrisl irg
b, Industries
Call Toll Free: 800"46‘8'0 736 (est.)

31352 VIA COLINAS, WESTLAKE VILLAGE, CA 91362
TEL: 818-991-2254 TWX 910-494-1253

P.0. BOX 1657 SAN JUAN, PR 00629
TEL: 809-876-5205 TELEX 345-4170 (CHRISLN PD)
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PRINTERS USE SCSI

To the editor:

In the February issue (Page 49) is an
article on the small computer systems
interface entitled “SCSI extends be-
yond data storage devices.” It seems to
raise the question, “Will printers use
SCS1?”

Printers already use SCSI and NCR
[Corp.] offers that product. Our NCR
ADP-60 is a SCSI-to-Dataproducts type
of long-line printer-interface adapter
that allows one or more hosts to share
one or two high-speed printers. The
baud rates are printer-dependent, but
this controller can operate two 2,000-
line-per-minute printers simultaneous-
ly. NCR is also considering the develop-
ment of a low-cost SCSI-to-Centronics
type of interface.

In our opinion, printer manu-
facturters will follow the lead of disk
and tape manufacturers in providing
embedded SCSI ability within the print-
er. Value-added manufacturers and sys-
tem integrators will use bridge-type
printer interfaces, such as the NCR

ADP-60.

SCSI printer commands allow the
sharing of printer resources by more
than one host. The command also al-
lows a SCSI copy operation (such as
disk to printer) to be managed by the
printer, thus freeing the host from man-
aging this opeation.

The SCSI bus can provide the band-
width necessary to accommodate the
non-impact printer marketplace. Print-
er manufacturers are probably looking
at this as the interface of choice.

John Ast

OEM Products Marketing Manager
NCR Corp. OEM Division

Wichita, Kan. 67226

FORGET SOMETHING?

Did you forget to fill out the
requalification card attached to
the front cover? If you did, please
turn back, fill it out and mail it to
us right away so you will be sure
to keep your free subscription to
Mini-Micro Systems.

* 80286
PROCESSOR

* 80287
CO-PROCESOR
(Optional)

* 640K RAM

e FLOPPY DISK

e SCSI (WINCHESTER CTL)
e CGA/HERCULES/MONO

M A compLETE

PCIAT

CONTROLLER e R YR

YOUR ONE & ONLY SOURCE FOR

SYSTEM

ON A CARD
- -

® 2-SERIAL PORTS

e 1-PARALLEL PORT

e KEY BOARD PORT

e SPEAKER & RESET

* REAL TIME CLOCK / CAL.
e PHOENIX BIOS

* 8 or 10 MHz OPERATION

CALL

1-800-443-2667

MS 601-856-4121

A COMPLETE SYSTEM
ON A SINGLE BOARD!
THIS
ANOTHER CPU BOARD
— BUT A POWERFUL
/AT COMPUTER ON A
SINGLE 13.1x4.6 BOARD

s Diversified Technology
5500 OAKBROOK PKY. SUITE 910 « NORCROSS, GA 30093
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IS NOT JUST

MANUFACTURED
IN THE USA



AN OUNCE OF PREVENTION,
WITH A POUND OF CURE....

Pt 1 A o ) R T ——

b -

The NonRisk™ 2400

One Pound, One Ounce. Together, they add up to one of
the industry’s most heavily weighted values. The NonRisk ™
2400 provides an ounce of prevention for your investment,
with a pound of cure for your data connection.

Bizcomp safeguards your modem investment from changing
standards and compatibility problems. Packaged with every
NonRisk 2400 is our five point insurance policy. One of the
major benefits of our coverage plan is your own NonRisk
Agent, who is dedicated to solving your datacom needs.

Unlike commodity modems that have “Frozen” their design
into silicon chips, The NonRisk 2400 is flexible and adaptable
via PROM Software. In addition, we've innovated a new
technology that provides up to a 1000 times performance im-
provement over noisy and weak data connections: AEC™
(Adaptive Echo Cancellation) Technology.

In total, the NonRisk 2400 is designed to outweigh its com-
petition in performance, reliability, and flexibility. You'll get
a solid investment without a hefty price tag.

For complete details on the NonRisk 2400 call anytime
800/422-9010 ext. 4048. Or for immediate applications
assistance call 408/733-7800.
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The SCSI
SOU rce Gui d e -1 e

Finally, a comprehensive SCSI reference book for
engineers, product planners and marketing personnel
who have a need to know:

e What SCSI products are available

* Who supplies SCSI products

® What each SCSI product does

e What level of SCSI functionality ;
each product supports e

Published in the Spring and Fall by
Technology Forums — the company . f¥n A ‘ O ey
who also brings you the SCSI e

Forum and the SCSI Market
Study — The SCSI Source
Guide includes the following
SCSI product categories:

e Chips
» Boards
e Intelligent Peripherals e Test Equipment
» Subsystems » Software
Each SCSI Product listing will include:
* Product Category e Price e Supplier 1D
e Supplier » Description e SCSI| Support Level

Additionally, information on SCSI suppliers will provide:

» Addresses, phone numbers, and technical contacts

e Cross references to their listed SCSI products
Examples of product listings for intelligent disk drives are found on the reverse side of this
data sheet (Courtesy of Seagate and Micropolis).

[J Please send me a copy of the SCSI Source Guide.
[J My check for $295 is enclosed.
[J Bill me. (Net 30 days. Foreign orders must be pre-paid) ® No Refunds
[J | want my company and its SCSI products to be listed in the SCSI Source Guide. Please

send me an SCSI Product Survey.

NAME
TITLE PHONE ( )

COMPANY

ADDRESS
PLEASE MAIL TO: TECHNOLOGY FORUMS e« P.O. Box 1729 e Minnetonka, MN 55345 e (612) 934-1415
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GIGABYTES

WITHOUT PAYING
“"GIGABUCKS"!

DD-8001
1.5 Gigabyte
Subsystem.

Organic Dye,
Long-Life
Optical Disk

Advanced Pioneer technology,
along with the world’s first applica-
tion of an organic dye recording
media make possible the introduction
of a new series of highly efficient,

low cost, write once (W.0.R.M.) opti-

cal disk subsystems from the leader
in optical technology...Pioneer.

Featured in this new product line
is Pioneer’s D]-1 eight-inch Optical
Disk Dual Drive Autochanger Juke-
box. This high-speed optical disk
jukebox provides for up to 30 giga-
bytes of data storage capacity (20
two-sided removable cartridges)
with an End-User price of $40,000
per unit...that’s less than a $1.35
per megabyte of storage capacity.

The 8-inch drive which is incorpo-
rated in the autochanger, is also
available in a stand-alone configura-
tion. The DD-8001 eight-inch

O\ PIONEER

, MNe
ESSIN IVEINIWE '

DJA1
8-inch 30 Gigabyte,
Optical Disk, Dual-Drive
Jukebox Autochanger.

stand-alone subsystem combined
with the DC-801/DC-802 optical

disk media represents the ideal, com-

pact disk drive. (1.5 gigabytes on
two sides). The DD-8001 is equipped
with the SCSI high-speed parallel
computer interface and is available
with MS-DOS operating software.
With an End-User price of $13,000
per unit, this front-loading, high-
speed drive is ideal for any type of
desk top system configuration.

In addition to this outstanding
8-inch technology, Pioneer is also
pleased to introduce the DD-U5001
stand-alone and DD-S5001 “PC”

oavlMlarmensis™

DD-S5001
600 Megabyte
Subsystem.

DD-U5001
Full-Heighth
“PC” Optical
Disk Drive.

module 5.25-inch optical disk drive
subsystems. A new, light-weight
servo mechanism developed by
Pioneer provides incredibly quick
random access to any information
on the disk. At an End-User price
of between $2,800 (DD-U5001)
to $3,500 (DD-S5001), the 5.25-inch
subsystems are provided with the
SCSI interface and full MS-DOS
operating software will be available
Each double-sided DC-502 optical
disk offers 600 megabytes of storage
capacity (300 megabytes per side).
Pioneer’s unique 8-inch and 5.25-
inch low cost organic dye optical
disk media ensure a data storage
life of greater than 15 years.
Pioneer is recognized as a world
leader in the research, development
and manufacturing of optical prod-
ucts and systems.

For more information, contact Pioneer Communications of America, Inc., Optical Memory Products
Division, 1058 East 230th Street, Carson, California 90745, (213) 513-1016.

Please join us at Comdex-Spring, Booth 3026 and at NCC, Booth 5408/5410.
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Once you've bought our CIT224 alphanumeric VT220-
compatible terminal, you still have one more decision
to make: What to do with the box.

We suggest you throw it away.

You see, the CIT224 terminal’s reliability is so good, it
makes no sense worrying that it may have to be
returned.

That’s because its “dead-on-arrival” rate is less than 1%.
And there’s no other VT220-compatible terminal around with a lower DOA rate.
And when it comes to performance, no other VT 220-compatible terminal stacks
up to the CIT224’s list of features.

Like an easy-to-see 14-inch soft white, amber or green screen, a 7 x 15 charac-
ter matrix, 11 set-up menus and 45 programmable function keys. Couple this
with proven 100% VT220 emulation and a high-tech design cabinet, and you've
got the best price-performance ratio of any VT220-compatible terminal on the
market.

Improve your bottom line with the CIT224 terminal. And throw away the box.

For more information on the CIT224, contact CIE Terminals, a C.Itoh company,
2505 McCabe Way, Irvine, CA 92714; or call (714) 660-1421 or our toll-free
number (800) 624-2516.

l.ower Your
Rate Of Return.

C.ITDH The One-Way Terminal Company.

CIE Terminals
CIE Terminals, Inc., 2505 McCabe Way, Irvine, CA92714 ¢ Telephone: (714) 660-1421 (800) 624-2516
© 1987 CIE Terminals, Inc. VT220 is a registered trademark of Digital Equipment Corporation.
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KIMTRON BEEFS UP PC-COMPATIBLE NETWORKED TERMINALS

Kimtron Corp. will launch a new line of Satellite PC-compatible terminals
next month at Comdex/Spring in Atlanta. The SAT10 and SATR0 come with
IBM Corp. PC/AT-style keyboards, serial and parallel ports, three 8-bit expan-
sion slots and built-in color and monochrome graphics adapters and monitors.
Both are priced at $995 (monochrome) and $1,395 (color) and come with an
add-in board to connect them to other PCs. Four SAT10s can run single-user
DOS applications off the host PC using Kimtron’s $99 Knet software. Ten
SATR20s running IBM’s PCNet software can operate multiuser programs off the
host PC. By year’s end the San Jose company plans to support Arcnet, Ether-
net and token-ring networks on other Satellite products.—Mike Seither

NEW AT&T PRODUCTS EMPHASIZE CONNECTIVITY

While IBM Corp. prepared its recent product barrage, rival AT&T Co. fired a
few salvos of its own. It announced a set of communications products that
helps its 3BR line of minicomputers connect with the machines of other
vendors, including IBM, Digital Equipment Corp. and Wang Laboratories Inc.
AT&T also brought out two new servers for its 1M-bps Starlan local area
network, and enhancements to its packet-switching Information Systems Net-
work (ISN). One of the ISN enhancements is software, scheduled to be available
in July for $5,000, which permits IBM 3270 terminals to communicate with
DEC host/terminal networks. Other key announcements: support for IBM’s LU
6.2 protocols and software that permits the 3B2 computers to exchange docu-
ments in the IBM office environment.—Jim Donohue

LAN VENDORS OFFER THEIR OWN PC WORKSTATIONS

Three local area network vendors have announced competing IBM Corp.
PC-compatible workstations designed specifically for LANS. They are 3Com
Corp. of Santa Clara and Nestar Systems Inc. of Mountain View, Calif., and
Novell Inc. of Orem, Utah. 3Com’s $1,895 3Station is an 80286 system with
four integrated graphics adapters, Ethernet and 1M byte of memory. Nestar
goes to market with three PC workstations, two based on the 8088 and the
third on the 80286. The Nestar products all run either on Datapoint Corp.’s
ARCnet or token ring and cost from $895 to $1,695. Novell’s offering is a $699
diskless network PC. All three companies bank on LAN customers wanting
total systems, not pieces.—Mike Seither

UNISYS INTRODUCES 80386 WORKSTATION

Unisys Corp. has joined the ranks of workstation vendors offering products
powered by the Intel Corp. 80386 microprocessor. The B38 Universal Worksta-
tion operates at 16 MHz and runs under BTOS, a multiuser, multitasking
operating system from Burroughs Corp., the company now merged with Sperry
Corp. to form Unisys. You can cluster up to 11 B38s in a shared-resources
environment (disks, printers, communications devices), or you can cluster up
to 10 IBM Corp. PCs with one B38 acting as the controller. But you must buy
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$475 Clustershare RS4R2R interface boards from Unisys for each PC in the
cluster. Unisys places a price tag of $8,375 on a basic B38 workstation, which
includes 1M byte of memory and a 20M-byte rigid disk drive.—Jim Donohue

FUJITSU UNLEASES SALVO OF HIGH-END PERIPHERALS

Fujitsu America Inc. will introduce a host of peripherals by mid-May, includ-
ing its first scanner for OEMs in the United States. The M3094A, priced at
$3,090, scans at 200, 240, 300 and 400 dots per inch. It produces 64 shades of
gray and, with an optional $610 circuit, detects subtle variations. And, the
San Jose company will unveil a 5%-inch, 389M-byte Winchester disk drive
with an ESDI interface and an access time of 18 msec that pits Fujitsu against
Maxtor Corp., Micropolis Corp., Miniscribe Corp. and Priam Corp. for drives in
that range. Also coming: a 3%-inch, 77M-byte Winchester with run-length
limited encoding; a 10M-bps intelligent peripheral interface (IPI); a 5%-inch,
218M-byte half-inch cartridge tape drive; and four 3%-inch flexible drives.

— Mike Seither

APOLLO BRIDGES DOMAIN, ETHERNET

Augmenting its own token-ring network products, Apollo Computer Inc.,
Chelmsford, Mass., recently announced Ethernet support for its Domain work-
station computing environment. The 80R.3 Network Controller-AT, which plugs
into the company’s Domain Series 3000 workstations, enables direct connec-
tion to Ethernet networks. That means system integrators can link up to a
variety of other vendors’ systems, including Digital Equipment Corp. VAX/VMS
and a variety of UNIX machines. The price of a Series 3000 workstation
includes either the 80R.3 Network Controller-AT or Apollo’s original Token Ring
Network Controller-AT. If purchased as an add-on, each controller costs $2,000.
—Dave Simpson

COMMUNICATIONS A FAX OF LIFE FOR EMULEX

Although a player in data communications only since early this year,
Emulex Corp., Costa Mesa, Calif., will begin shipping its third set of modems
next month—this time targeting the growing facsimile market. The $355
HF144 and $255 HF96 operate over either dedicated telephone lines or general
switched telephone networks at 14,400 and 9,600 bps, respectively. The
modems will also be marketed to OEMs and VARS in Japan in an effort to
crack the Japanese fax market where Rockwell International Corp. is presently
the sole U.S. supplier of modem boards. Marketing manager Roger Free says
Emulex will compete on the basis of lower power consumption, smaller size
and surface-mount technology.—7Tim Scannell

IBM BLESSES OPTICAL DISK DRIVES—AT LAST

18

IBM Corp. has ended its long holdout and entered the optical storage busi-
ness with the 3362, an external, RO0OM-byte WORM optical disk drive. ‘It gives
IBM a way to learn what the optical market is all about,” says industry
analyst Bob Katzive of Disk/Trend Inc., Los Altos, Calif. The 3363, which
carries a price tag of $2,950, is built for IBM by Matsushita of Japan. With
attachments, says IBM, it can hold 1.6G bytes of data. The drive will be
available in the second quarter. Meanwhile, IBM is working on an optical disk
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60 Megabytes is more than the other guys can swallow:

When it comes to maximum storage on a single Philips streaming cassette back-up,
Teac stands alone.

With our MT22ST and CT-600H cassette tape we've made a giant leap over the
competition. Its 90 ips performance can back-up an incredible 60 megabytes in only 12
minutes. And this is data on a medium that’s totally interchangeable from drive to drive.

To make sure things are what they seem, our read-after-write system constantly
checks data integrity. We've included a built-in data formatter logic board,
and all three commonly used data streamer interfaces are available: ot
D/CAS-05 (QIC-02), SCSI, or D/CAS-15 (QIC-36). I
Teac’ reliable servo-controlled direct reel drive is free of belts s R s
and mechanical complexities to jam-up or break-down. - - '
All of this in a halt-height unit that requires no warm- up
or the need to preformat the recording meditm. - -->- -

For fast, simple, and reliable relief - -o<-
from back-up worties: -take affeae,' L

Built To Fanatical Standards TIEAC.

INSTRUMENTATION AND COMPUTER PRODUCTS DIVISION, 7733 TELEGRAPH ROAD, MONTEBELLO, CA 90640
East (617) 475-7311 ~ South/Midwest (312) 934-4411 ~ Rocky Mountain (602) 242-4025 (303) 368-8677 (801) 532-2111
Northwest (408) 7271427  Southern California (213) 726-0303 ©1986
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Series 32000 makes
VAX power more personal.

NOW YOU CAN JOIN
HEWLETT-PACKARD, FUTURENET,
EATON, COMPUTERVISION, AND
OVER 50 OTHER COMPANIES IN

BRINGING 32-BIT POWERTOTHE |

LARGEST INSTALLED BASE
IN THE WORLD

There are over 10.7 million*
IBM® personal computers and com-
patibles in use today. That's the
largest “installed base” in the world
— an enormous pre-existing market that
represents an enormous marketing oppor-
tunity. And National Semiconductor is
leading the way for OEMs, systems inte-
grators, VARs and VADs to take full
advantage of it.

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

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

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

the power and speed of 2 $30,000
workstation for about $3,000.
That means you can put high-

performance CAE/CAD capabilities
onto every engineer’s desktop. You can
distribute more computing power to
more people at a lower cost in a2 multi-
user, multitasking office environment.

* Source: Infocorp 1987
** For [BM PC/XTs, PC/ATs, and compatibles. Standard PCs
need to be upgraded with a hard disk (10 Mbyte, minimum)
and a larger power supply.
Series 32000 is a registered trademark of National
Semiconductor Corporation.

IBM is a registered

trademark of
International Business
Machines Corporation.
F VAX is a trademark

of Digital

Equipment Corporation.

UNIX is a trademark of AT&T.
! © 1987 National
" Semiconductor Corporation.

You car‘lk‘capitalize on the hot new market
in desktop publishing. The opportunities
are endless.

DELIVERTRUE 32-BIT POWER

Already more than 50 key systems
integrators, VARs and VADs have realized
the potential of this market by using PC
add-in boards.

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

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

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

BRIDGE THE UNIX-DOS GAP

A Series 32000-based add-in board
gives your customers the best of both worlds
in operating systems. Since the Series
32000 was the first 32-bit microprocessor to
support full demand-paged virtual UNIX™
your customers can run high-performance
engineering and business applications in
the most cost-efficient multiuser, multi-
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tasking environment in the industry. Yet
they can still run important personal-
productivity tools like spreadsheets, word
processing, and project managers
under DOS.

PLUG INTO THE MARKET NOW

Obviously, the potential of the PC
add-in market is enormous. And it's
already being tapped with Series
32000-based boards being manu-
factured by 2 number of OEMs. If
you're a systems integrator, VAR or VAD,
contact one of these companies about
their products.

Or if you're a board-level OEM yourself,
follow their lead by contacting National
Semiconductor about how you can design
the Series 32000 into your own product.

PC ADD-IN COMPANIES USING SERIES 32000
Selected OEMs
Aeon Technologies, Vail, CO (303) 986-3599
Cybertool Systems USA, San Jose, CA (408) 263-1700
Definicon Systems, CA (818) 889-1646
DFE Electronic Data Systems, CA (415) 829-3925
Hightec EDV Systems, Saarbriicken, Germany
Matrox Electronic Systems, Quebec, (514) 685-2630
Opus Systems, Cupertino, CA (408) 446-2110
Sritek, Cleveland, OH (216) 526-9433
Zaiaz, Huntsville, AL (205) 881-2200

Selected VARs

Analog Design Tools Lattice Logic USA
Auto-Trol Technology ~ Matrox Elec. Sys.
Cambridge Graphics National Semiconductor
Computervision Oasys

Cybertool Systems USA ~ Olivetti

Hightec EDV Systems Siemens AG

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

Personally.

National Semiconductor
MS 23,/200

P.0. Box 58090

Santa Clara, CA 95052-8090

7.4 National
Semiconductor



If you own a

Attention DEC users:

If you run

PDP 11/34
PDP 11/04
PDP 11/24

PDP 11/40 ’ PS
PDP 11/60 Dﬂ" T SGHAP m'}"nm 1

PDP 11/34, PDP 11/04, PDP 11/24,
PDP 11/40, PDP 11/60, RSTS,

RSX, RT 11 are registered trademarks
of DIGITAL EQUIPMENT COMPANY

RSTS

RSX
RTT
UNIX

YOUR INVESTMENT!

Triple performance with the
NISSHO N1100 SINGLE BOARD COMPUTER
... The “LATE LIFE KICKER""
for PDP 11/04, /24, /34, /40 or /60s.

Combine the power of the J-11 with 2 Megabyte and high speed memory
on a single hex board. Just drop it into any SPC slot and transform your
state of the past components into a state of the art machine.

The N1100 makes an ideal front end processor
for any DEC compatible network you may be planning.

*N1100 has been so designated
by Digital Review September
1985.

A reprint of this article will be
included with matenal sent in
response o inquinies from
this ad.

— — — TR RE —2 SPEEDIER REPLY
O

Inforlglléltion YES! Please HUSH all available information on the Nissho N1100 by return mail. W”‘H N 0 c 0 U P 0 N
use our | [J Have your representative contact me at the earliest possible moment and i 1
SPEEDY tell me all about the “Late Life Kicker” and how easily it can convert my For full information
REPLY system to ‘state-of-the-art’ performance. call Ed Griffin
COUPON 1-800-233-1837
| NamE Ext. 660
Eo 1-714-261.8811
| ; A - Bl
NISSHO ELECTRONICS | AZPBESS Ext. 660
(U.S.A.) CORP. | iy stare zie |
17310 Redhill Avenue, | '
Suite 200 TELEPHONE & AREA CODE ( ) ” €
Irvine, California 92714 : i : NISSHO

Nissho Electronics (U.S.A.) Corp., Suite 200, 17310 Redhill Ave., Irvine, California 92714
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drive of its own design. That work is underway in Tuscon, Ariz. Says one
official with optical drive competitor Maxtor Corp., ‘‘The significance [of the
3363] is that IBM has finally blessed WORM technology. It’s something we’ve
all been waiting for.”—Mike Seither

MULTIFUNCTION OPTICAL DRIVES DUE THIS YEAR

Optimem Inc., Sunnyvale, Calif., says it will have multifunction optical disks
and drives in the 5%-inch form factor in beta test this summer and expects to
ship the product in volume in the fourth quarter. At least one other company
—Maxtor Corp., San Jose,—says it is looking into multifunction drives with
the idea of having a product on the market in 1988. Larry Fujitani, director of
marketing for Optimem, says his company’s drives will combine WORM and
CDROM technologies with the newly developed erasable technology. 3M of St.
Paul, Minn., will supply the recording media and the disks.—Jim Donohue

COMMITTEE GOES BOTH WAYS ON OPTICAL FORMATTING STANDARD

Following the lead taken earlier this year by the Japanese, the ANSI X3B11
committee has voted to pursue two competing standards for formatting write-
once 130-mm optical disk drives. But that decision, some members think,
could be reversed by another vote when the committee meets again this
month. One camp favors the composite/continuous method, which interlaces
servo information with data. The other group leans toward the sample servo
technique, which physically separates servo information from data on the disk.
The committee decided on the twin-standard approach after being unable to
reach a consensus on the issue for more than a year.—Mike Seither

DO MEGA-MEMORY CHIPS THREATEN TO REPLACE MAGNETIC MEDIA?

“DRAM (dynamic RAM) chips always go to $2.”” That’s been a constant
economic law for solid-state memory. Prices start much higher and then fall as
manufacturers achieve economics of scale and control over the chip-making
process, according to San Francisco’s California Technology Stock Letter,
quoted above. Noting IBM Corp.’s recent announcement of a 4M-bit DRAM
chip—and hints at 16M-bit, 64M-bit and R56M-bit chips—the newsletter edi-
tors believe solid-state memory will soon be a cost-effective replacement for
magnetic disk drives. By 1991 semiconductor memory prices will be about $10
per megabyte, vs. $15 per megabyte for 14-inch Winchester disks and $10 for
8-inch Winchesters. That, the editors say, will be low enough for IBM Corp. to
announce ‘‘solid state replacement products for their largest computers as soon
as 1988 or early 1989.”—Mike Seither

ISDN KEEPS COMMUNICATIONS IN THE CHIPS

Systems integrators should keep abreast of developments in integrated ser-
vices digital networks (ISDN). For one thing, Advanced Micro Devices Inc. of
Sunnyvale, Calif., one of the five top U.S. chip suppliers, will start shipping
toward the end of this year an ISDN protocol controller designed to easily
connect terminal equipment with digital PABXes. The device should increase
ISDN'’s real-time capabilities, and that is what communications integration is
all about. For another thing, the ISDN market is expected to mushroom from
about $500 million this year to more than $3 billion by 1995, says AMD Group
vice president John East.—Tim Scannell
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INTEGRATORS VENT MASS-STORAGE BEEFS

‘“Every storage device or controller we use has shut down our production
line at least once,” complains Jon Garman, director of I/O engineering for Sun
Microsystems Inc., Mountain View, Calif. Garman spoke out as one of a panel
on ‘“‘Insights from Storage Device Integrators’’ at Dataquest Inc.’s April stor-
age-industry conference in San Jose. Garman asserted that drives and control-
lers are often not compatible ‘“‘though advertised as such.” Gripes from other
panelists: non-standard ‘‘standards’ like the ESDI interface, which has sever-
al different transfer rates.—Mike Seither

PLUS PRODUCES 40M-BYTE HARDCARD

Plus Development Corp., the Milpitas, Calif., company that started the drive-
on-a-card business two years ago with a 10M-byte device, began shipments in
early May of its 40M-byte HardCard. Unlike many competing drive cards that
require one and a half personal computer expansion slots, Plus Development
has retained its original sleek design and still takes up only a single slot. The
HardCard 40, which uses run-length limited encoding, retails for $1,195. Plus
claims it has shipped a total of 200,000 10M-byte and 20M-byte HardCards.
— Mike Seither

BREAKING THE LISP LANGUAGE BARRIER WITH COBOL

Citing an ‘“‘academic bias” toward LISP in the area of artificial intelligence
applications, Cullinet Software Inc., Westwood, Mass., has taken the wraps off
a series of expert-system programs based on the COBOL programming lan-
guage. It marks the company’s first entry into AI applications since it ac-
quired Distribution Management Systems (DMS) of Lexington, Mass. OrderEXL,
SalesEX1,, VoiceEXL and the DMS Application Expert all support COBOL and
SQL file conventions. As a result, they can more easily integrate with commer-
cial applications. Their framework also eliminates the need for dedicated hard-
ware and complicated compilers. Besides, if the application is successful, ‘“the
underlying language becomes somewhat irrelevent,” claims John Landry, for-
mer DMS CEO and now an executive vice president at Cullinet.—Tim Scannell

HAND-HELD SCANNER AIMS AT SPREADSHEET USERS

24

Typical scanners load a complete page of type into a computer. Now Saba
Technologies, Beaverton, Ore., is bringing out an optical character reader that
selectively enters information into popular spreadsheet, word processing and
database programs. About the size of a mouse, the $695 device, called the
Hand Scan, can be used to read small bits of information, such as a group of
numbers, and enter them into a spreadsheet’s cell or a word processing file.
The reader connects to an IBM PC Corp. or compatible through a full-size
add-in card. Among other programs, it supports Lotus 1-2-3, WordStar, Word-
Perfect and MultiMate.—Mike Seither
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FORI0YEARS
WE'VE WAICHED
THE UPS
AND DOWNS
OF THE
COMPUTER
BUSINESS,




FORTUNATEL

EXPERIENC

(MILLIONS)

$150 Net Sales

$100

$50

(fiscal)

— Net Income—

(fiscal)'77 78

Computers can be a volatile
business. Overnight success
stories become overnight
failures. Innovation fast gives
way to obsolescence.

But for 10 years, Altos has
performed brilliantly.

In the beginning, Altos cre-
ated a powerful, cost-effective
multi-user system flexible

*Includes gain on sale of investment in qffiliated company.

enough to integrate with P.C.s,
minicomputers and main-
frames. Since then, we've con-
tinued to break new ground
with computer systems that
offer more and more power and
connectivity for each and every
dollar spent.

The market has responded.

Sales have grown every year

of our existence. We've been
profitable every quarter for ten
years. Today, Altos computers
are sold in 65 countries around
the world.

Another major reason for
Altos’ success is a total com-
mitment to the VARs and OEMs
who sell our systems. It is sup-
port that Dataquest has called



(MILLIONS) (BILLIONS)

$8

$75

$7

Projected World Growth in
Multi-user Systems.$25000 - $50000
(Sowrce: Dataquest)

'86*

“unmatched in the industry.”
We start by arming our
VARs and OEMs with a com-
plete marketing program. It
includes turn-key direct mail,
vertical sales support, the
advice of our expert marketing
staff, and a comprehensive, res-
ponsive customer service plan.
Equally important, we offer

our VARs and OEMs the biggest
profit margins in the business.
And we have no direct sales
force to compete with them.

Technical innovation,
planned growth, and unwaver-
ing technical and marketing
support for our customers.

All together, thats what
makes Altos work.
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And that’s why we've exper-
ienced the ups.
Without the downs.

1-800-ALTOS U.S.

ALTOd

COMPUTER SYSTEMS®

2641 Orchard Parkway, San Jose, CA 95134



What's more, we can deliver 12" and 14" terminals that
emulate America’s most popular models. Plus we offer a
variety of monitors, including color, in several cabinet
styles, that also emulate America’s most popular
models. (In many cases, they already are the most
popular models in the states.)

Our perfected manufacturing techniques keep the costs
down. And our automated, robotic assembly lines turn
out everything from CRTSs to terminals to computers that
meet U.S. standards. Without any inscrutable
delivery delays along the way.

In short, we have what it takes to do business
your way. The American Way.

Join up with Uncle Samsung.
Call 213/404-1835.
It's a great way to serve

It had to happen.

After years of building high-quality, low
cost terminals and monitors to American
specs, Samsung has gone American
all the way.

We've established a stateside group
to handle your needs. Samsung
Electron Devices.

Besides providing liaison with Korea,
we have an American design

team on staff. So you can
get terminals and monitors
designed right to your
specs. With ease. Because
there'’s always somebody
on your side of the Pacific

:

|
* 1

to talk to. your company.
‘ ‘ A . i u
. & | ¢ SAMSUNG
w- v 1 ! @ Electron Devices
Ll | |
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Passive backplane proves
active strategy at Wyse

Mike Seither, Senior Editor

Terminals and monitors have been
the backbone of business at Wyse
Technology ever since the company
was founded six years ago. But IBM
Corp.-compatible personal comput-
ers are now becoming an increasingly
important part of the company’s
product mix.

Last year, for example, personal
computers—the Intel Corp. 8088-
based WYSEpc+ and the PC/AT-
class WYSEpc 286—accounted for
almost one-quarter of the San Jose
company’s $200 million in revenues.
What’s more, personal computer-re-
lated income is expected to reach
nearly $60 million this year and close
to $95 million in 1988, according to
Hambrecht & Quist Inc., a San Fran-
cisco investment banking concern.

This month Wyse moves whole hog
into the personal computer arena
with a full line of highly flexible prod-
ucts for system integrators, OEMs
and value added resellers. Unlike its
previous machines, which were built
around a typical motherboard that
held the main processor and its re-
lated logic, Wyse has switched to a
new design called “modular system
architecture.” It’s akin to the ap-
proach taken by vendors of minicom-
puters and industrial systems that use
single-board processors, and that con-
trol memory and video characteris-
tics by way of secondary CPUs on
separate add-in boards.

In Wyse’s case, those secondary
CPU boards, home to a variety of
processors running at different clock
rates, slip into standard 8-bit or 16-bit
expansion slots. Wyse plans to market
modular personal computers that can
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Wyse Technology has outfitted its WY-2112 personal computer with pro-
grammable liquid crystal displays for indicating time and date, test and
configuration information and messages for networked users.

be configured with Intel’s 80286 and
80386 microprocessors. The basic
systems—the WY-2108, WY-2112,
WY-2214 and WY-3216—are avail-
able immediately and range in price
from $1,900 to $3,500.

Wyse believes the simple design
will appeal greatly to system integra-
tors, who can choose the processing
unit best suited to individual needs.
Moreover, those customers can also
pick a chassis with the desired
amount of space for more add-in
boards and mass storage devices, yet
still mix and match processor boards.
The only differences are in the size of
the chassis and the length of back-
plane.

“The architecture has value for
OEMs, users, service organizations
and us,” says Steven Holzman, direc-

tor of product marketing at Wyse.
“It’s a lot more efficient and cost-
effective.” The reason: Add-in cards
can be swapped easily. On the other
hand, fixing or upgrading a mother-
board usually means taking the whole
system apart, thereby adding time
and cost to the work. The systems’
modular design also means less train-
ing and on-site work is required of
field technicians—a fact Wyse be-
lieves will attract a lot of OEMs.

Adding punch when needed

Finally, OEMs can order a tailor-
made system but not be locked into
purchasing a whole new machine
when their customers need more pro-
cessing power. Instead, they can add
processor boards for more punch, as
necessary.
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TheWorkgroup Server Family-:

There are only three primary colors. But by mixing We started with industry standards for hardware,
and matching these three colors, an artist can create any  operating systems, networking and software. Things like
color in the rainbow. This is the principle we've used UNIX* System V, Motorola’s 68000 microprocessor
in developing our computer solutions. family, and VME and SCSI buses. The standards.
Standards. Enhancements. Connectivity. Then we enhanced these standards to give your
Convergent has put them all together in a family of customers increased performance and productivity.
Workgroup Servers that give resellers the leverage to The simple windowing interface to UNIX is one example.
solve a wide variety of specific problems. Our fully integrated office automation package is another.

And finally, we went one more step and connected
our Workgroup Servers to a wide range of computers

Workgroup Server is a trademark and Convergent is a registered trademark of Convergent
Technologies, Inc. UNIX is a trademark of AT&T. IBM is a registered trademark of International
Business Machines Corporation. Apple and Macintosh are registered trademarks of Apple
Computer Corporation.
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Where great systems converge.

from other vendors. Including IBM* PCs and compatibles, Standards, enhancements, connectivity and a great

Apple* Macintoshes} other UNIX-based systems and VAR program.To find out more about these areas of

IBM minis and mainframes. opportunity, call us today at 1-800-832-2255, ext. 296.
Sound interesting? There’s one more thing. In Europe, ring 44-3444-11707. Or write us: Convergent

Convergent offers a comprehensive VAR program to Technologies, 2700 North First Street, San Jose, CA
complement this strong product offering. Featuring the 95150-6685, Mail Stop 10-015.
margins and support services youd expect from a company WEe'll help you find the end of the rainbow.
exclusively dedicated to resellers.
With no cross-channel conflict.

THE WORKGROUP SERVER FAMILY

S/50™ S/120™ S/220™ S/320™ S/640™ S/1280™
Max Users 3 12 22 32 64 128
Max RAM 2 MB 5MB 5MB 16 MB 64 MB 24+ MB
Max Disk Storage* 80 MB 140 MB 280 MB 4.0 GB 4.0 GB 6 GB
Technology 10 MHz 12.5 MHz 12.5 MHz 12.5 MHz 25 MHz 4x16.67 MHz
68010 CPU 68020 CPU 68020 CPU 68020 CPU 68020 CPU 68020 CPU
MIPS I3 2.0 2.0 2.0 4.25 8.8

*storage listed in unformatted capacities

Convergent

When great ideas converge, great products emerge.
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Some industry observers say that
the time has come for a strategy like
Wyse’s. “I don’t know why they [per-
sonal computer vendors] have waited
so long before moving toward a pas-

sive backplane,” says a bemused John
Lemons, president of Faraday Elec-
tronics. Faraday, Sunnyvale, Calif.,
has made a business of manufactur-
ing single-board personal computers
for industrial applications. “It’s a

1987 TOTAL: $250 MILLION

@ TERMINALS

© WysEpc

WYSE MIX FOR REVENUE SUCCESS

($ MILLIONS)

@ AMDEK MONITORS

@ WYSE MONITORS

1988 TOTAL: $317 MILLION

WYSEpc 286/386

SOURCE: HAMBRECHT AND QUIST INC.

T

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.

Call or write for complete facts and a free brochure:

3800 Washington Ave. North, Minneapolis, MN

55412. (612) 521-3555.

illbruck
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much quicker way to get technology
to market,” claims Lemons.

Indeed, time-to-market was a
major consideration in opting for the
backplane approach, says Christopher
Kryzan, the Wyse product manager in
charge of the modular personal com-
puter line. “Instead of redesigning a
complete system, we’ll change only
the boards. It will allow us to respond
to market trends much faster. OEMs
typically take a long time to get into
new technology. Many are still select-
ing 80286 systems, but the 386 revo-
lution has already started. Our modu-
lar approach will let OEMs react to
the market as fast as retail manufac-
turers.”

Lots of slots

Although Wyse plans to customize
systems for OEMs and system inte-
grators, the four initial systems will
be aimed at so-called “niche” users
and will share many common features
(see Table). For instance, all of the
systems are configured with 8-MHz
and 12.5-MHz versions of the 80286
16-bit chip or with the 16-MHz,
32-bit 80386. Base prices include a
single 5Y-inch flexible disk drive.
However, Wyse is offering system in-
tegrators wide latitude in choosing
peripherals. Flexible disk drives are
available in capacities of 360K bytes,
760K bytes (in a 3'2-inch form factor)
or 1.2M bytes; rigid disk drives come
in 20M-byte, 40M-byte and 70M-byte
capacities. Systems with the smaller,
seven-slot, chassis can accomodate
three half-height devices. The larger
chassis has nine slots and holds one
full-height and three half-height mass
storage devices.

Standard onboard main memory
on the 80286 CPU cards is half a
megabyte, expandable to IM byte.
The top-of-the-line 80386 machine,
the model 3216, can have up to 24M
bytes of static RAM. That system
utilizes a dedicated 32-bit memory
bus so that additional memory cards
can reside in any slot in the system.
To ensure hardware compatibility
with other add-in boards on the mar-
ket, Wyse uses an 8-MHz PC/AT-
compatible system on all the new sys-
tems. Switchable modes allow
timing-sensitive applications to run
compatibly. In addition, Wyse has
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We understand the
position youre in when you need
to rent an mstrument.




“Please, oh please have

Introducing MetriCard”

Prayer and good living won't
doit.

But the MetriCard will. It’s the
easiest, fastest, most hassle-free
way for you to get the instrument
you need. When you need it.

You see, MetriCard
lets you choose
from Leasa-
metric

Instrument Rental Division’s
fabulous selection of electronic
and telecommunications test,
measurement and development
equipment. Thousands of prod-
ucts from more than eighty top
manufacturers.
You'll have a
. pre-approved
L credit line. So
L all you have to
% dois pick up
\ the phone
% and order

% ment.

the instru-

No divine intervention is neces-
sary. In fact, if you're trying to meet
one devil of a schedule, you can
get your instrument within
24 hours.

Find true meaning.
And discounts, too.

MetriCard gives you instant,
toll-free access to our staff. And,
heaven forbid, if we can’t help you
instantly, we guarantee we'll get
back to you within 30 minutes.

With MetriCard, you even move
to the head of the line. Your
orders get first priority all the
way from processing to shipping
to servicing.



the mstrument I need’

Plus you get bonus points
that are good for discounts on
metrology services, rentals and
purchases?

Let us not be
dogmatic.

MetriCard gives you lots of
choices.

You can get the rental plan that
fits your short or long-term needs.
Month-to-month rentals. Five-
year leases. Or anything in
between. Even rent with an option
to buy. You can also make outright
purchases (at very attractive
terms) from our huge inventory.

So why wander aimlessly?
We've been providing answers for
25 years. Send in your MetriCard
application today. You’ll see why
you get more than just an instru-
ment when you rent with
Leasametric.

*Some limitations
may apply.



“Whenwas the last time you

Goahead. Try tracing an offbeat  extraordinary lengths to test

and analyze every instrument we
handle. So you can be certain your
tests and analyses are accurate
and reliable.

bit or measuring that last micro-
volt with an instrument that’s not
quite calibrated to perfection. It's
like listening to one musician
playing in the key of r major
twelfth. Just a lot of noise.
That’s why we go to such

-

Never
out of tune.

Before you get an instrument
from us, it is calibrated to the
manufacturer’s specifications.
Every nit is picked so you can rest
assured the piece of equipment
you get has been thoroughly
tested. And fully inspected.

And that goes for every
instrument we carry. Analyzers.
Meters. Recording devices.
Signal sources. Transmission test
equipment. Microprocessor test
and development equipment. The
list goes on and on. With prod-
ucts from the best names in the



yuys tuned your mstrumen

business: H-P, Tek, Fluke, Anritsu,
Tau-Tron and more.

A final note.

Your instrument will work.
Exactly as it should. And it'll keep%
on working perfectly. In fact, our
success rate shows that 99.4%
of our equipment performs flaw-
lessly month after month.

So join up. Send in your
MetriCard application today. You'll
see why you get more than an
instrument when you rent with
Leasametric.




The instrument arrives. It’s a
real dandy. But it has been a
few months since you've used
one of these things. And...
well...how does

“,We 00

Now would somebody

that probe connect to one of
those inputs?

Mysteries abound. It’s
¢ not a pretty sight.

No secrets.
When your instru-

disclosure. All of

the set-up and operations manuals
are included.

You'll also find the right acces-
sories packed with the equipment.
So you don’t have to skulk around
looking for plugs or connectors.

Call if you haven't
a clue.

Don't be shy. If you run into a
problem, no matter how complex
(or how simple, for that matter),
just use our toll-free hotline.

You'll get all the help you need.
From a technical professional.
Advice on configurations,



he mstrument.

lease tellus how touse 1t)

applications,even general chit-chat
about equipment specifications.

It's a small world.

Think you’re on your own
in a dark corner of Marseilles?
Forget it.

Because our services are avail-
able around the world. From
our offices in Canada, the Euro-
pean Continent and the good
old U.S. of A. Not to mention our
affiliates in a host of out-of- the-
way places.

It's no mystery.

If you've got a phone, you've
got the answer. Because you'll get
the equipment you want, properly
calibrated and delivered with full
documentation. Then get all the
help you need after the equipment
arrives.

That’s why we’re the stable,
reliable industry leader we are.
And why you know you get more
than just an instrument when you
rent with Leasametric.



“Well, Belle. I reckon its e
we gotus a MetriCard.”

Yep. There’s simply no easier, that extra help when times are application, give us a call and we'll

faster way to get the instrument troubled. send you one. We'll even send you
you need. To make sure it’s set ) our latest Instrument Guide while
up the way you want. To be certain DothV.Gﬂ? To };VOrk we're processing your application.
you’ll have all the manuals and ithout It. So join us as we celebrate a
accessories. And to get _ Send in your Metri- quarter of a century of service and

b Card application today. quality. Because you get more
And if some varmint than just an instrument when you
took the attached rent with Leasametric.

%" LEASAMETRIC

INSTRUMENT RENTAL DIVISION

1-800-553-2255 ext. 100
(In Canada 1-800-268-6923)
/ With offices and inventory centers in Canada, France and Germany.

= MetriCard is a service mark and trademark of Leasametric Instrument Rental Division.
Printed in USA
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bundled in software utilities so users
can configure memory above 640K
bytes, in accordance with the Lotus/
Intel/Microsoft and AST Research,
Inc. expanded memory specifications
(EMS).

Wyse is bundling into all its modu-
lar systems a number of features that
are otherwise available for personal
computer users piecemeal from a va-
riety of third-party vendors. For ex-
ample, a standard part of the system
software is a disk-caching utility that
the company claims speeds up disk
operation by 40 percent to 50 percent
by mirroring the most frequently used
areas of the drive in main memory.

Version 3.2 of the MS-DOS operat-
ing system, as well as GW BASIC,
come with all Wyse personal comput-
ers. But Wyse has enhanced MS-DOS
with an on-line Help menu that lists
command parameters, gives examples
of their uses and tells why each com-
mand is necessary or useful.

To further distinguish itself within
the herd of personal computer ven-
dors, Wyse has added a dash of spice
to the outward appearance of its latest
systems. All four come with a liquid
crystal display on the front panel that
can be programmed for a number of
uses. The LCD can display the date
and time of day, as well as the operat-
ing speed of the processor, the disk
drive performance and other system
activities. Among other things, Wyse
is pitching the LCD at system integra-
tors as a way to configure a system
without having to attach a monitor.

Putting up a good front

Wyse is also offering a $30 style kit
with which OEMs and VARSs can cus-
tomize the appearance of the systems.
The kit includes a cable covering for
the back panel, a platform for mount-
ing the chassis in a tower configura-
tion and a choice of red, yellow or
blue buttons and jacks. Wyse is also
providing two packaging schemes
that change the chassis color, louver
design and LCD position in order to
differentiate the systems sold through
distributors.

Wyse officials say the modular per-
sonal computers will allow the com-
pany to address a broad set of cus-
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SPOTLIGHT

LOOKING AT WYSE’'S MODULAR APPROACH TO PCs
Feature WY-2108 WY-2112 WY-2214 WY-3216
CPU/speed 80286 80286 80286 80386
Speed (MHz)/wait states 8/1 12.5/1 12.5/0 16/0
Maximum RAM on CPU (M bytes) 1 1 1 24
Expansion slots

8-bit 2 2 3(2 half-slot) 3(1 half-slot)

16-bit 5 8 6 6
Mass storage slots

half-height : 3 3 3 3

full-height 1 1
Power supply (watts) 190 190 220 300
Base price ($) 1,900 2,300 2,800 3,500

tomers. The smaller WY-2108 and
WY-2112 will be aimed at the general
office-automation market, which
Wyse says will reach $19 billion this
year. The more powerful WY-2214
and WY-3216 will go to OEMs who
provide platforms for such applica-
tions as CAD/CAM, file servers_and
multiuser systems.

To help resellers reach those latter
users, Wyse is introducing with the
personal computers a $799 add-in
board with eight intelligent serial
ports. The WY-995 board takes up a
single slot and has eight RJ-11 con-
nectors on the back. It comes with all
the cabling and DB-25 adapters nec-
essary to attach data terminals or
other serial peripherals, such as mo-
dems and printers. Continuous data
can be transferred over all channels at
38.4K baud or in a burst mode over a
single channel at 76.8K baud.

The WY-995 comes with 48K bytes
of dual-ported static RAM as well as
MS-DOS diagnostics and device
drivers for the XENIX multiuser
operating system.

With this onrush of equipment, say
industry analysts, Wyse is positioning
itself well for its next spurt of growth.
Indeed, some contend the company
has no choice but to diversify its
product line.

“It’s a great move and one they
have to make,” says Bruce Lupatkin,
an analyst with Hambrecht & Quist,
“The market is sleepy for terminals.
PCs are where the action will be.”

Wyse’s diversification in personal
computers will allow it to use the
same successful mix of distribution
channels that it does for terminals,
according to analyst Dan Reeve of
Cowen & Co., a Boston investment
service. Along with that, Reeve says,
the company’s acquisition last year of
Amdek Corp., a leading retail suppli-
er of PC-compatible monitors, will
allow Wyse to leverage its way into
the retail business without making a
big marketing investment in brand
awareness. Although Wyse officials
have not yet said so, a line of Amdek
personal computers built around the
modular architecture is sure to follow
its OEM machines. O

FACT FILE A e i o 3 L E
Wyse Modular System Architecture

Wyse Technology
3571 N. First St.

San Jose, Calif. 95134
(408) 433-1000

Circle 474

**Line of IBM Corp.-compatible personal com-
puters that can be configured with either Intel
Corp. 80286 or 80386 processors at various
clock speeds.

**Systems feature passive backplane architec-
ture. CPUs reside on add-in boards to maximize
configuration options.

**Backplane accepts combinations of standard
8-bit and 16-bit add-in boards. Chassis available
with either seven or nine expansion slots.

**Optional Wyse WY-995 interface card allows
up to eight terminals or other serial devices to
be attached via a single expansion slot.
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Imagine the possibilities when your system can provide the flexibility of vari-
able resolution up to 4K x 4K for demanding applications. Imagine that the

system can reproduce over 16 million colors.
There’s no need to imagine if your systems incorpo-
rate the EIKONIX high-resolution digital imaging cameras.
Whether you choose the new EIKONIX 1000 for
its self-contained electronics, the Series 78/99 for its
superb color capabilities, or the Series 850 for unsur-
passed resolution, you are providing your end users
with some of the highest quality, highest performance
digital imaging cameras commercially available. All this
B g s gt an afordable cost
jects into digital form. EIKONIX is a Kodak company, which is your assur-
ance of a commitment to excellence in product quality and customer support.
Give your systems a whole new point of view. Whether the application
is color graphics, medical, Al, CAD input, scientific or any other that requires
high-resolution digitization of a stationary image or object, call us at (617)
275-5070. Or write to us at EIKONIX Corporation, Digital Imaging Products
Group, 23 Crosby Drive, Bedford, MA 01730. TELEX: 951231. '

[ EIKONIX ]

A KODAK COMPANY
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Pyramid’s RISC-based superminis
afford a multiprocessor approach

Mike Seither, Senior Editor

Pyramid Technology Corp. has this
month doubled the punch of its Series
9000 superminicomputers with its
most powerful systems yet—three-
and four-processor models that can
operate at between 19 and 25 million
instructions per second (MIPS).

Along with the introduction of
models 9830 and 9840, Pyramid also
has expanded its communications ho-
rizons by offering access to IBM
Corp.’s 3270 SNA (Systems Network
Architecture) environment. At the
same time, the Mountain View,
Calif., company has brought out an
ANSI 85 COBOL compiler, opti-
mized for its reduced instruction set
computer (RISC) architecture. With
those offerings, Pyramid hopes to bol-
ster its growing presence in the com-
mercial marketplace, especially for
large database applications.

According to analyst George Weiss
of The Gartner Group Inc., a Stam-
ford, Conn., market research outfit,
Pyramid is repositioning itself be-
tween two ends of the data-processing
world. “Their niche will be to act as a
file server for workstations and as an
extractor of databases tied to main-
frames,” says Weiss. “It’s going to be
important for them to talk about con-
nection between those two tiers and
to provide tools like SQL (structured
query language) interfaces to bring
data into their environment.”

The new SNA connectivity goes
hand-in-hand with a recent an-
nouncement that Pyramid will couple
its superminicomputers with work-
stations manufactured by Sun Micro-
systems Inc., a Mountain View neigh-
bor.

Pyramid has had some success sell-
ing into the commercial marketplace
since it first introduced systems in
1983. But many of Pyramid’s in-
stalled base of 550 computers have
been used for software development.
One reason for that is the company’s
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Pyramid Technology’s Series 9000 superminicomputers now come in
three- and four-processor versions and are object-code compatible with all
previous Pyramid systems.

OSX operating system, a dual port
that allows users to easily switch be-
tween both AT&T Co.’s UNIX Sys-
tem V and the Berkeley UNIX Ver-
sion 4.2.

Pyramid’s latest offerings round
out the Series 9000 line. Last Novem-
ber the company brought out the one-
processor 9810 and the two-processor
9820. Now, the 9830, with three
CPUgs, and the 9840, with four CPUs,
establish the high end of the series.
Using Digital Equipment Corp.’s
VAX-11/780 as a 1-MIP baseline for
comparison, the Series 9000 offers
incremental performance increases of
7 MIPS, 13 MIPS, 19 MIPS and 25
MIPS, according to Pyramid product
manager Tom Stuart. Moreover, all of
the company’s computers, including
the earlier 90X, 98X and 98XE, are
object-code-compatible, allowing ap-
plications written for any system to
run on all others, without a compiler.

A 9830 in a standard configuration
sells for about $400,000. A similarly
configured 9840 costs $490,000. For

that, buyers get a three- or four-CPU
system with 32M bytes of main mem-
ory, 32 RS232 ports, a 470M-byte
disk drive, a half-inch tape drive, a
system console, a built-in Ethernet,
an OSX 32-user operating system li-
cense and a one-year warranty.

More mass to store

Besides adding more CPUs, Pyra-
mid has also doubled both the user
support and the mass storage of the
entire Series 9000 line. Users can now
attain a maximum 512 attached ter-
minals by adding 16-port intelligent-
terminal processors, up to a limit of
32. Total disk-drive capacity now
stands at 29G bytes, up from 15G
bytes on earlier systems. Main memo-
ry, available in 4M-byte or 16M-byte
modules, still tops out at 128M bytes.

In the Series 9000, Pyramid has
somewhat refined its original RISC
architecture. RISC uses transistor to
transitor logic, placing 528 overlap-
ping 32-bit registers inside the propri-
etary CPUs. The intensive use of reg-
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PYRAMID BUILDS ON ITS SERIES 9000 ARCHITECTURE
SYNCHRONOUS
COMMUNICATIONS
TAPE
DISK PRINTER
CONTROLLER S 32
INTELLIGENT =IEANET SLEPORT '23,&1‘?33 IN:E;IKR%T.
10 PROCEESOR PROCESSORS
PROCESSOR
BUS MULTIBUS
40M-BYTE-PER-SECOND MESSAGE-BASED XTEND BUS
MEMORY
CONTROL UNIT
P P P
b ik PLUS UP TO i i
12M BYTES MAX.
SOURCE: PYRAMID TECHNOLOGY CORP.

Pyramid’s UNIX-based 9840
superminicomputer features four
RISC processors. Multiple intelligent
terminal processors can support up
512 users. Disk capacity for all Se-
ries 9000 systems has doubled to a
maximum of 29G bytes.

isters and a simplified set of 128
instructions allow the CPUs to exe-
cute most pipelined instructions in a
single clock cycle. To further increase
the number of single-cycle executions,
Pyramid has installed prefetch and
branch-prediction features.

In addition, Pyramid has doubled
the instruction and data caches to

32K bytes and 64K bytes, respective-
ly. “Database applications that, be-
fore, just exceeded the cache limits
now have an extra margin,” explains
Pyramid’s Stuart.

Databases are a key to Pyramid’s
marketing strategy. The Series 9000
supports most major databases, in-
cluding those from Britton Lee Inc.,

Third-party resellers critical to Pyramid’s success

Concentration on database applications is only one
part of Pyramid's strategy to broaden the appeal of
its RISC (reduced instruction set computer) machines.
In March, the company entered the Pick System
world by signing an agreement with VMark Computer,
Natick, Mass. Pyramid will license VMark's Pick-based
Universe operating system, which runs under
Pyramid's OSX. That will give Pyramid users access
to applications that were previously unavailable to
them, like distribution and manufacturing.

Pyramid also plans to step up its activity in the
reseller channel. Now, about 40 percent of the
company’s sales come from reseller and OEM
agreements, while the majority are direct. Richard
Luccier, who has recently joined the company as
president, wants to reverse those figures. To get
there, Pyramid has launched a program to identify
resellers who want to run their vertical-market
applications on more powerful machines. Luccier
expects to have at least two dozen resellers on board
before the year’'s end. Says Kathleen Hurley, an
analyst with Dataquest Inc., San Jose, ““Alliances with

third-party software vendors are critical for Pyramid.
Without them they won't sell many products.”

Pyramid also has its work cut out for it elsewhere.
In its last fiscal year, ending September 1986, the
company posted a $2 million loss on sales of $38.6
million. Luccier attributes the losses to bloated
inventories and a poor market. However, he believes
the company is now breaking even because of
internal cost-cutting measures. Cost cutting's being
done, he adds, without reducing the number of
employees or cutting back on the company's $10
million research and development budget.

How well Pyramid spends its R&D funds may have
a large impact on its future, says analyst Geroge
Weiss of market researcher The Gartner Group of
Stamford, Conn. He notes that Pyramid was slow in
bringing its three- and four-processor system to
market. “The mid-range of the mini market was once
a golden egg,"” he says. “But now, the competitive
pressure is intense, and product life cycles are
shrinking.”
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Los Gatos, Calif.; Oracle Corp., Bel-
mont, Calif.; Relational Technology
Inc., Alameda, Calif.; Informix Soft-
ware Inc., Menlo Park, Calif.; and
Unify Corp., Lake Osewego, Ore. To
maintain its position in that market,
Pyramid is trying to ensure that its
systems have the muscle to access
large amounts of data.

To that end, Pyramid recently
brought out a virtual disk facility
which resides in the operating sys-
tems and allows mapping between
logical and physical disk volumes—
something IBM and vendors of other
large systems have been doing for
some time. With a virtual disk, data
can be split over several disks as one
logical file. A logical database can also
reside on several drives. By splitting
up the database, and allowing the
information to be reorganized, the
virtual disk can help reduce bottle-
necks caused by ““hot spots,” or areas
of the disk holding information that is
frequently accessed. Hot spots can
also be assigned their own spindles

Pyramid Technology Corp.
1295 Charleston Road

Mountain View, Calif. 94039-7295
(415) 965-7200

Circle 473

**The 9830 and 9840, three- and four-processor
superminicomputers, respectively, based on Pyr-
amid's RISC architecture.

**Maximum configuration supports 512 termi-
nals and 29G bytes of mass storage capacity.

**Systems operate under Pyramid's OSX opera
ting system, a dual port of AT&T Co.'s System V
Release 3 and Berkeley UNIX Version 4.2.

**Optimized ANSI 85 COBOL compiler, and IBM
Corp. communications via 3270 SNA, now avail-
able with Series 9000 systems.

and heads, thereby further reducing
the possibility of information log-
jams, says William Gimple, Pyra-
mid’s vice president for systems tech-
nology.

Pyramid claims it is the only UNIX
vendor to thus far offer the capabili-
ties of a virtual disk. O

FAMILY PORTRAIT

IBM’S new Personal System /2 series consists of (from left) models
30, 50, 60 and 80. The $1,695 model 30 incorporates Intel’'s 8086;
models 50 ($3,595) and 60 ($5,295), the 80286; and model 80
($6,995), the 80386. Model 30 boasts twice the performance of the
PC/XT; models 50 and 60, twice the performance of the PC/AT;
and model 80, more than triple the performance of the PC/AT. All
models will run under the new 0S/2 operating system due in the
fourth quarter. Starting next month, Mini-Micro Systems will run
a multiple-article series on the PS/2 family, quoting analysts,
VARs, system integrators and vendors.
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VMEbus Memory
Combining
16 MB Capacity
and
Error Detection
and Correction

The VMERAMY/16 is the highest
density VMEbus-compatible memory
available anywhere, with the added
bonus of EDC reliability. Clearpoint’s
unique EDC chip set features full single
bit error correction and double bit
error detection, with performance
equal to or surpassing parity memory.
The VMERAM/ 16 uses advanced ZIP
megabit DRAM s to achieve the
unprecedented capacity of 16 MB. It
also supports block mode transfers
(BMT) and unaligned transfers (UAT),
as well as 24 and 32 bit addressing.

All Clearpoint memory boards come
with a lifetime warranty and a 24-hour
repair/replacement policy.

Whrite or call for

O VMERAM User’s Manual

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

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

=
CLEARPOINT INC.

U.S.A. 1-800-CLEARPT
Telex: 298281 CLEARPOINT UR
Massachusetts 617-435-5395/435-2301

Europe Clearpoint Europe
Telex: 71080 ACT H NL Tel (31) 23-256073

Asia EPRO Ltd. (Hong Kong)
Telex: 51853 JUNWI HX Tel 3-721330

See us at INDEX Europe, Booth #141
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System integrators jump
into network management

James F. Donohue
Managing Editor

It should come as no surprise, but
system integrators have discovered
there’s money to be made in network
management. The reason: Money, or
the saving of it when setting up and
operating a network, is the chief
worry among most communications
customers.

“It’s a very hot topic with tele-
comm users,” says Don Wallace, proj-
ect manager for Teknekron Info-
switch Corp., a system integrator and
consultant in Richardson, Texas. “A
telecomm network is very expensive,
and users have no way to stay on top
of the costs. Everything is manual, so
they review the costs on very long
intervals, typically a year,” Wallace
points out. “They want to do better
than that.”

Christopher A. Walker, account
manager for Omega Datum Corp., a
system integrator in Towson, Md.,
says, “‘Networking can solve a lot of
problems, and certainly we’re going
to be involved with it.”” Vendors of
network management equipment
have a long way to go, he observes.
“Most of the things out there are no
more than file-swap mechanisms.
We'd like to see things operate at a
little more elevated level.”

Computer networks are growing
fast (about 35 percent a year) and
have become hugely expensive (taking
up to 60 percent of many computing
budgets). Yet, selecting and imple-
menting a network management sys-
tem is not easy, because vendors offer
so many incompatible products and
so many conflicting protocols.
“There’s a mishmash of tools out
there, but nobody seems to have it
integrated to make the whole process

48

NETWORK MANAGEMENT GETS ON A FAST TRACK
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Revenue growth for performance monitors will slow because vendors in-
creasingly will include that function in network monitors. Approximately
one-third of revenues comes from upgrades of existing equipment.

run very smoothly,” Wallace says.

Despite this confusion, vendors
and system integrators agree on what
they want network management
products to do. The products ought to
monitor who’s using the network and
when, and where the data is going;
they should collect and display alarm
signals; diagnose and fix problems
(intelligently if possible); and perform
administrative tasks like billing and
cost allocation.

Network history: IBM and the rest

Like almost everything else in com-
puters, network management is di-
vided into two parts: IBM Corp. and
everybody else.

IBM got into the business last year
when it introduced Netview, a man-
agement scheme for multivendor net-
works running under IBM’s Systems

Network Architecture (SNA). Later,
IBM came up with an enhancement,
Netview/PC.

Netview brought under one roof
several of Big Blue’s alphabet soup of
network protocols: Network Commu-
nication Control Facility (NCCF),
Network Logical Data Manager
(NLDM), Network Problem Determi-
nation Application (NPDA), Virtual
Telecommunications Access Method
Node Control Application (VNCA)
and Network Management Produc-
tivity Facility (NMPF). Netview/PC
was part of IBM’s outreach program:
It makes it easier for vendors of other
computers and other communica-
tions schemes to hook into the SNA
network.

Several independent companies
offer management products for Net-
view. One is Cincom Systems Inc.,
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Cincinnati, with Net/Master Manage-
ment Component. A software solu-
tion to monitoring and control, Net/
Master checks error messages,
captures statistics and prioritizes
alerts for network managers. Another
company with products for Netview
is Timeplex Inc., Woodcliff Lake, N.J.
Specializing in monitoring the physi-
cal aspects of networks, Timeplex
supports a software product called
Link/View with which it ports many
of its systems to run on Netview.

Two segments of product

In the IBM world, as well as in the
non-IBM world, vendors tend to di-
vide their products into two seg-
ments. These are: (1.) products that
monitor the network’s physical as-
pects—multiplexers and modems
(what Victoria Duckworth, product
manager at Cincom, calls the “wires
and pliers end;”)—and (2.) products

Line Status

Atlanta/Dallac

that monitor the performance of the
network, i.e. the movement of data
over the wires.

Computer network monitoring
makes up a small industry now, about
$83 million in U.S. sales, according to
International Data Corp. (IDC), the
marketing information concern in
Framingham, Mass. But forecasts are
for rapid growth, almost threefold to
$224 million in 1991.

Price cuts spurred by competition
are behind much of this growth, says
Katheryn Korostoff, senior market
analyst at IDC. “Three years ago you
could buy a good network manage-
ment system for $250,000 to
$350,000,” she says. “Today, it will
cost you about $150,000, and you can
probably get one for less.”

One such system that costs a lot less
is offered by Codex Corp., Canton,
Mass. Called the 9300 Series, it tar-
gets smaller networks (up to 400

status Name:
Line:
Device:
Status Started: @3

NEWDAUID (C

Line-status monitoring gets color coding in Codex’s 9300 Series network
management system: green for normal conditions; yellow, degrading condi-
tions; red, serious alarms; blue, acknoweledged alarms. Windowing permits
operators to handle several jobs at once.
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New mM' PC/RT

The RTRAM Series continues with the first
100% PC/RT-compatible memory for the
new generation Models 6150 and 6151.
Clearpoint—the first vendor of compatible
memory for the original RT—has upgraded
the design to support the higher
performance RT. Memory cycle time has
been reduced from 290 to 180 ns and
access time from 170 to 100 ns. The new
PC/RT offers improvements of 3.6X in
processor performance, up to 40X in
floating point performance, and 4X in data
rate. Memory is more critical than ever
to realizing the full potential of

the new RT.

Clearpoint offers both 4 MB and 8 MB
capacity cards, to allow users to configure
16 MB systems with two expansion slots.
Other features are on-board interleaving
and low power consumption. All
Clearpoint memory comes with a lifetime
warranty and a 24-hour repair/replacement
policy.
Write or call for
O RTRAM User’s Manual
O Clearpoint’s 80-page
Designers Guide to Add-in Memory
O The 20-page Add-in Memory
Catalog and Selection Guide
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No, Maxtor 1sn't -
announcing a gigabyte drive.

Not yet.

But consider this. In just four
years, we've increased capacities
in our 5%-inch disk drive families
from 85 MB to 800 MB.

So can gigabytes be far behind?

That's why now’s the time
to start thinking about what you
could do with a gigabyte drive
from Maxtor. Like open up new
applications. New markets. And
a devastating competitive edge.

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

So don’t just think gig.

Think Maxtor.

Maxtor Corporation, 211
River Oaks Parkway, San Jose,
CA 95134, (408) 432-1700,
TELEX 171074

Sales offices: Austin (512)
345-2742, Boston (617) 872-8556,
Orange County (714) 4722344,
New Jersey (201) 747-7337,

San Jose (408) 435-7884, Wok'mg,
England (44)/4862—29814.

Mador

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

© 1987 Maxtor Corporation.
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nodes) and starts at $11,500. The user
is prompted on line status through
color coding and can monitor several
jobs simultaneously via windows.

The companies selling products
that monitor the physical part of the
network have the biggest share of
sales: $61.5 million this year. These
include Codex; Timeplex; AT&T Co.;
Case Communications Inc., Colum-
bia, Md.; General DataComm Inc.,
Middlebury, Conn.; Infinet Inc.,
North Andover, Mass.; Infotron Sys-
tems Corp., Cherry Hill, N.J.; Para-
dyne Corp., Largo, Fla.; and Racal-
Milgo Information Systems Corp.,
Fort Lauderdale, Fla.

Checking with ‘sidebands’

Typically, these companies sell
products that do their monitoring
over ‘“‘secondary” channels, or “side-
bands,” which use a frequency (usual-
ly 150 Hz) that differs from the fre-
quency of the channels carrying the
main network traffic. That way, the
monitoring doesn’t interfere with the
work traffic.

However, this technique presents
problems. The vendors use their own
very private conventions for the side-
bands. “Everybody has a proprietary
protocol, which they protect under
the threat of death,” says Stephen
Mank, manager of product marketing
at Codex. “That’s how we differenti-
ate ourselves from our competitors.”

A result is that a vendor’s monitor-
ing product works only with that ven-
dor’s modems and other network
gear. To accommodate customers
with foreign equipment, vendors sell
“‘wrap’’ or ‘“‘wrap-around” devices
that plug into the network control
ports of the foreign devices.

But even the vendors admit these
wrap products don’t work well. “They
can’t read the analog portion of the
devices,” Mank explains. They miss
such conditions as jitters, distortions
and dropouts, which are key heralds
of trouble coming on a line.

System integrators say they have no
efficient way to deal with this incom-
patibility problem. If protocols can’t
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monitor what’s happening to certain
devices, the system integrator often is
reduced to using primitive manual
methods to fix a failure. When a
modem fails at the University of
Maryland at Baltimore, for example,
Bill Reynolds, director of computer
operations, tries to figure out what
device has failed and fix it with a
spare. Often, he says, “We can’t find
the problem by analysis and have to
swap out components to try to isolate
what’s wrong.”

One system integrator in California
notes that the way he knows that a
modem has failed is “when one of our
customers calls up and screams.”

Incompatibility of monitors and
foreign devices on the network is an
issue system integrators say vendors
must address quickly. “That’s one of
the issues that’s been an inhibitor to
effective network management,” says
Omega Datum’s Walker.

Tops among performance watchers

The second segment of the network
management business—companies
that sell products that check on the
performance of the networks—is led
by Avant-Garde Computing Inc.,
Mount Laurel, N.J., and Tesdata Sys-
tems Corp., Herndon, Va. IDC says
these two share more than half of this
market segment’s $21 million in 1987
sales. Other vendors include Cincom:;
Dynatech Packet Technology Inc., Al-
exandria, Va.; Ocean Data Systems,
Inc., Rockville, Md.; and T-Bar Inc.,
Wilton, Conn.

Increasingly, vendors are combin-
ing the monitoring of the physical and
performance aspects of networks. In-
finet monitors both functions and in-
tegrates them in a relational database
that supports administrative func-
tions. Infotron does the same with its
Integrated Network Manager.

Customers have begun to demand
higher levels of sophistication in net-
work management. They no longer
are satisfied with products that “fix”
problems by predefined (prepro-
grammed) means: for example,
by rerouting traffic around a failed

= Apollo DN3000

The DNXRAM memory offers

1 or 2 MB capacities on a single
card. Completely hardware/
software compatible with the
Apollo DN300O series of computer
workstations, it supports the 32-bit
data bus with byte, word, longword
and unaligned transfers.

Access time is 120ns, achieving
identical performance to the Apollo
memory. However, by using zig-zag
in-line packaged 256K dynamic
RAMS (ZIP DRAMS), the board
delivers twice the density per slot.
The DNXRAM is lifetime
warranted* and is supported by a
24 hour before repair/replacement
policy.

Write or call for our new
d