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Optotech adds SCSI controller
to 5%-inch optical disk drive

SPECIAL ¢ Micro-to-mini options multiply
REPORTS: ° Multiprocessors use radical architectures
* Databases manage network environments




[_] system. It's built into all our products,
O \' V V V e but you can buy it separately.
And when you

Improved Structured iz
uery Language. i

including AT&T, Northern

Actually, we didn't change a thing. Telecom, Altos and over 60 others. And
We just combined it with the best major corporations like Anheuser Busch

relational database management system. and The First National Bank of Chicago.
Introducing INFORMIX*-SQL. Which makes sense. After all, only

It runs on either MS™-DOS or UNIX™  RDS offers a family of products that work
operating systems. And now with IBM’s  so well together. As well as with so many
SQL as part of the program, you can ask  industry standards.
more of your database. Using the emerg- So call us for a demo, a manual and
ing industry-standard query language. a copy of our Independent Software

To make your job easier, INFORMIX-  Vendor Catalog. Software vendors be sure
SQL comes with the most complete set to ask about our new “Hooks” software
of application building tools. Includinga  integration program. Our number:
full report writer and screen generator. 415/322-4100.

Plus a family of companion products that Or write RDS, 4100 Bohannon Drive,
all work together. Menlo Park, CA 94025.

Like our embedded SQLs for C and And welll show you how we took a
COBOL. So you can easily link your pro-  good idea and made it better.
grams with ours. File-it!)" our easy-to-use

file manager. And C-ISAM." the de facto 3

standard ISAM for the UNIX operating \)

INFORMIX is a registered trademark and RDS, C-ISAM and File-it! are trademarks of

gflfiti(u‘\‘a]]wLA)al}f\‘haseCSyslmnT. Inc ’\I"F‘R]:"]"l-mll‘?\‘;"w M? are }rdgell:\?r'lcvf):'n{é{‘\;ll_ﬂr;;e))llkimml. |

D:;‘}I)::; S;avscteﬁ:sln?mom ion, 2 and Microsoft, respectively. © 1985, Relationa RELAT'ONAL DATABASE SYSTEMS’ INC'
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Thisisallittz
to get IBM, Apy
Macmtosh

And it’s simple and inexpensive. ; :
Now a powerful GridNet™ and inconvenience of installi

Local Computer Communica- additional wiring. Because a

tions Network is as close as your ~ GridNet™ utilizes your exis

nearest electrical outlet. electrical grid as a hxghly-effecave
Thanks to GridComm?’s data transmission medium.

Communicators, virtually any And a GridNet™ will sup-

office can create its own high port IBM PC, XT, AT, and all IBM
speed, error-free GridNet™. .. compatibles, Apple and Macintosh ,j |
_instantly! There’s no need to Hewlett-Packard, Tandy, AT&T,

purchase special system software.  Epson, NEC. . all the most popular
And there’s none of the expense  micros and peripherals, in the

2
| AR B

fmdcmaﬂm. IBM.PC, XT, Amn(cmamml Busmﬁs Mahmes Corp ~Apple Mdunmhmppie Campum i1
orp.~ Hewleir- Packard/Hewlen P, -Epson/Ep: ica Inc.-~AT&T i Telephone and Telegrap!
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I'he Hewlett-Packard A-Series Automators
a rugged family of real-time computers with
total software compatibility

Available as boards, boxes,
SYSIems or microsystems. 256K RAM error-correcting memory.
Up to 24 MB. So flexible. it can manage
large data bases or work as a true
memory-based controller.

4 MB/sec 1/0 bandwidth
for fast performance.
(DMA per channel).

State-of-the-art pipeline
architecture, with cache.
optimized for real-time
performance.
Virtual code and data for large
program support.

Performance range: 1-3 MIPS.

Why you should consider buying
one of our real-time computers.

MS02501




L.ow maintenance fees (half the rate of the closest
competitor) due to the exceptional reliability of
our products

A profitable Sales Support Program. Direct selling, if
vou need us. Sales aids, if you don't.

HP's program for system designers,
software suppliers and resellers
includes discounts
from 5 to 39%.

CPU prices start at

U.S. list $2278
/ (with average

quantity discount),

Support beyond the year 2000.
Guaranteed.

1-800-556-1234
ext. 160 Call this toll-

free number for a brochure on
the program and the products.
(In California, call 1-800-441-2345, ext. 160.)
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LL.ocal HP support representatives. Datapro has
rated our support #1 for four consecutive vears.

Why you should consider buying
a lot of our real-time computers.
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IBM set the standard,
but RACORE set the pace
with low cost, compatible

LLANpac.

IBM announced its Token-Ring concept and
local area networking for the world of PC's came
f age
Racore welcomed IBM's concept and
i engineered LANpac The IBM PC compatible
& 1ing design that d
Atonly $295 C de—Retail
Versatile LANpac runs on IBM's PC Network
and Token-Ring Network Software It also
supports Novell NetWare/PCN. Microsoft MS Net

all

and Tapestry Without modification
VARS VADS, OEMs. distributors. systerr
Integrators call us and iImmediately receive

your LANpac 2-node demo kit for just $177.00.
Let Big Blue chart your standard, LANpac
chart your profits, To order and for

information about reseller pricing

CALL TOLL FREE
1-800-325-1833

In CA: 1-800-255-7227

2 Node LANpac
Demo Kit
Offer

CIRCLE NO. 4 ON INQUIRY CARD

STARTING IN JUNE

LOOK FOR

MINI-MICRO SYSTEMS'

EXCLUSIVE SERIES ON

OSI/MAP/TOP PROTOCOLS

The three-part series, Includes:

running in June, July ® Comprehensive product specification
and September, covers tables

technical and market ® Status of OSI standards table
research and analysis ™ List of major vendors

information not avail- ® Analysis of future implications of OSI/
able onywhere else. MAP/TOP protocols on communica-

tions, computer software, industrial
and office markets
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EMULEX’S GROWING Q-BUS
LINE. ENGINEERED TO FIT
THE TIGHTEST BUDGET.

Emulex has the Q-Bus controller controller interfaces two ST506 5% "

and communications products you Winchesters.

need for MicroVAX | and Il, PDP-11, gmD

MicroPDP, and LSI-11. We also The QD32 controller, functionally
offer both tape and disk packaged equivalent to DEC's KDA50, is a dual
subsystems. All are packed with wide board which supports disk with

performance features, very attractively | transfer rates up to 2.5 MByte/sec.

priced and software transparent to

DEC operating systems. ESDI

WINCHESTER DISK CONTROLLERS interface two 10MHZ ESDI high
ST506 capacity Winchester disks and emu-
Our QDO01/D dual-wide MSCP late DEC’s MSCP protocol.

BALANCE SHEET

The QD21 dual wide controller will

COMBINATION CONTROLLERS

Like the QD0O1/D, the DMO1 supports
two ST506 5% " Winchesters but
(in addition) also supports two SA450
floppy drives, software compatible
with DEC’s RX50. For higher perfor-
mance the DMO02 will support two
ESDI drives and two floppy disk
drives. Both the DM01 and DM02
emulate MSCP for controlling the
hard disks.

SCSI HOSTADAPTER

The UC04 implements MSCP and
supports the opticals via the SCSI
connection.

TAPE PRODUCTS

For %" tape backup our dual wide
QT12 controller is compatible with
QICO2 drives.

For 12" tape drives use the TCOS.
The TCO3 supports NRZI/PE and
GCR drives with speeds to 125 ips.

COMMUNICATIONS PRODUCTS

Our CS02 single quad board
supports 16 lines on PDP-11, MicroVAX
and LSI-11, and is compatible with
DEC’s DHV1.

For larger line counts the CSO1/H
single-quad multiplexer is expand-
able from 16 lines to 64 lines for 50%
or more savings per line.

To see how well Emulex fits your
needs, call toll free 1-800-EMULEX3.
In California, (714) 662-5600. Or
write: Emulex Corporation, 3545
Harbor Boulevard, P O. Box 6725,
Costa Mesa, California 92626.

EMULEX

The genuine alternative.

U.S. Regional Offices: Anaheim, CA (714) 385-1685;
Schaumburg IL (312) 490-0050; Roswell, GA (404) 587-3610
Nashua, NH (603) 882-6269. International Offices: Australia,
Eastwood, N.SW. (02) 858-4833; Canada, Mississauga,
Ontario (416) 673-1211; France Montrouge (1) 735-7070; United
Kingdom, Bracknell, Berkshire (334) 484234; West Germany,
Munich (089) 304051

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

Q-Bus, LSI-11, PDP-11, MicroPDP MicroVAX |, MicroVAX |,
and DEC are trademarks of Digital Equipment Corporation
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SURVIVAL
B o lalvel
FASTESL

The fast succeed. The slow
succumb. You can't change that,
but you can change your system.

It starts by adding a faster
controller.

Take our ACB-5585. It’s the first
full SCSI controller for ESMD drives.
And with a data transfer rate of
15 Mby/s, it’s as fast as they come.

The ACB-5585 also comes
with features like 1:1 Interleave,

©1986 Adaptec, Inc MULTIBUS is a registered trademark of Intel Corp.

Multithreaded 1/O and, of course,
it supports the SCSI Common
Command Set.

It ESDI is more your speed, there's
our 10 Mb/s ACB-4520.1t’s the
first noninterleaved SCSI to ESDI
controller. Which makes it twice
as fast as its closest competitor.

To complete the set, we offer the
fastest MULTIBUS" to SCSI host
adapter: the AHA-1530. It works

CIRCLE NO. 6 ON INQUIRY CARD

with either controller. And any drive.
You can put all of this speed to
work for you just as soon as you get
our brochure.
For your copy, call 408/946-8600,
ext.400.
Or write Adaptec,580 Cotton-
wood Drive, Milpitas, CA 95035.
The faster the better.

adaptec



New From Irwin!

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 backup
peripherals available today

~lt

Irwin offers these unique
advantages.
e RELIABILITY — More than 150,000 sold

o INTERCHANGEABILITY — The new
Irwin Model 145 can read data cartridges

Irwin BACKUP™ Systems

DATA
51" 34" TRANSFER DATA
FORM FACTOR FORM FACTOR ~ CAPACITY RATE ~ CARTRIDGE

Model 145 NEW pY Model 245 NEW 40 mb 500 Kbits DC2000
LREADY it

Model 125 l’:ﬁsrsﬁlﬂk Model 225 NEW 20 mb 500 Kbits DC1000

Model 120 NEW~,mV Model 220 NEW 20 mb 250 Kbits — DC2000
ALREAPZ -

Model 110 Bf:srsbllf"‘ Model 210 NEW 10 mb 250 Kbits DC1000

All Irwin models are available NOW!

CIRCLE NO. 7 ON INQUIRY CARD

created on any of Irwin's seven other
Models

e FLEXIBILITY — Both 5%4" and 3'2"
form factors, at 500 and 250 Kbits with
capacities from 10 to 40 megabytes

e MARKET ACCEPTANCE — The most
frequently integrated tape backup
peripheral available today.

When vou choose a tape svstem man-
ufacturer as vour 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

C 1986 Irwin Manetic Svstems, Inc

Irwin Magnetics

Box 7639

Mt Prospect. IL 60068
1-800-BACKLP 1




~and system integration needs. Now take a
look at two Microbar Multibus™ -based boards
for the 68020—Multibus I and Multibus II.
Needless to say, we look very, very good.
Witness, for example, 32-bit performance
on a single board. And you can have it now.
Not next year or down the road, but right now
(after all, we do understand the window of
opportunity you're up against).
Nice enough, but there's more.

Re
for esign teams
takin

™ LINIX is & trademark o
™ Multibus is 4 trademark of tntel Corp.

Make 2 good long look at your performance

and waiting

Like the 68020 with MMU DMAand
Floating Point capabilities. RAM from IMB {
more than 4MB—all high-speed with dual-
ported access. Two serial ports and a parallel
port. We also provide UNIX™ System V and
real-time operating systems ported to the CPU.

However, while the above is all great and
wonderful, it is by no means the whole story.

Our boards deliver ideal performance of the
microprocessor as well as thorough integration
with the standard system bus architecture.

You'll also grow quite fond of the software
portability, allowing existing 68000 software to
be executed by the 68020—while more than
doubling performance.

And lest we forget, the on-board
architecture of our GPC68020 for Multibus I is
compatible with your next-generation system’s
evolutionary path using our Multibus II
MT68020 board.

So, when your team wants to go to town,
call us in California at (800) 421-1752 or
(800) 821-1011 within the Continental U.S.

We'll give you the Microbar muscle to move
in quantum leaps.

MICROBAR
SYSTEMS, INC.

785 Lucerne Drive, Sunnyvale, CA 94086
Your future system is our current project.
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NORMAN L. CAHNERS

1914-1986

Norman L. Cahners, founder
and honorary chairman of the
Cahners Publishing Co., died on
March 14 in Boston. He had been
ill with cancer for several months.

Mr. Cahners was born in Ban-
gor, Maine, in 1914. He was edu-
cated at Phillips Academy,
Andover, Mass., and at Harvard
College, where he was on the foot-
ball and track teams. He served in
the Navy in World War II.

Mr. Cahners began the Cahners
Publishing Co. in 1946 as a result
of his wartime experiences. His
first magazine, Modern Materials
Handling, was based on the know-
ledge he had gained in the Navy as
a specialist in cargo-handling oper-
ations.

At the time of his death, his company had grown to be
one of the largest business publishing companies in the
United States, with 35 specialized business magazines and
numerous newsletters, directories and buyers’ guides. An-
other division, the Cahners Exposition Group, produces
and manages trade shows and conferences worldwide. The
company became a part of Reed International Plc., Lon-
don, in 1977.

Mr. Cahners pioneered many new concepts in the field of
business magazine publishing. He was an early proponent
of controlled, or qualified, circulation and worked to up-
grade circulation audit and verification throughout the
magazine industry. He was among the earliest publishers in
his field to utilize full-color printing processes in the editori-
al pages.

Perhaps Mr. Cahners’ most notable contribution to mag-
azine publishing was his development of the “‘niche” con-
cept. He believed that each of his magazines had to reach
and serve well-defined groups of readers to be of the most
value to the advertisers. Mr. Cahners made this concept an
integral part of his business operation—controlling circula-
tion, editorial content and marketing.

He played a key role in merging the former National
Business Publications and American Business Publications
associations into the American Business Press. He was a
founding member and first chairman of the International

Business Press Associates and
served as chairman of the Business
Press Advisory Committee on
Civil Rights.

He was twice voted ““Outstand-
ing Business Paper Executive” in
polls conducted by the Gallagher
Report, was selected ‘‘Magazine
Man of the Year” by the Magazine
Industry Newsletter, “‘Man of the
Year” by the Advertising Club of
New York and ““Top Business Pub-
lication Executive’” by the Boston
Advertising Club. The American
Business Press conferred upon him
its highest award, the ABP Scroll,
in 1984.

Mr. Cahners had received hono-
rary degrees from Northeastern
University, Husson College, Suf-
folk University, Franklin Pierce College and Colby College.
In 1977, Harvard Business School bestowed on him its
Business Statesman Award for his achievements in both the
business world and in the community. He had recently been
elected to the Harvard Varsity Club Hall of Fame and,
posthumously, has been awarded the National Conference
of Christians and Jews Annual Award.

He had served as chairman of the board of the Boston
Museum of Science, as a fellow of the American Academy
of Arts and Sciences, a vice chairman of Northeastern
University, a fellow of Brandeis University, a trustee of
Colby College and on the Harvard University Overseers
Committee on University Resources.

He also had served as: overseer for the Children’s
Hospital and Medical Center, Boston; trustee, New Eng-
land Medical Center; trustee-for-life, Beth Israel Hospital;
and member of the corporation for both the Massachusetts
General Hospital and the Affiliated Hospitals Center,
Boston.

Further, Mr. Cahners was a trustee-for-life of the Com-
bined Jewish Philanthropies; a former vice president of the
Greater Boston Chamber of Commerce; a trustee of the
U.S.S. Coast Guard Academy Foundation; a member of
the executive committee, Massachusetts Bay Federated
Council of the Boy Scouts of America; and a director of the
Boys and Girls clubs of Boston.
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CXI doesn’t
ANSWET'S, Jll

e

S e e e

PCOXISTANDARD links a PC direct to the mainframe. ~ PCOX/3270 PC turns the PCs you have into the
PCOXIPLUS (not shoum,) can “‘window”a PC session, 3270 PCs you need. We also offer an upgrade to 3270  data and mainframe graphics like SAS-Graph™
host session and two notepads on the same screen. PC for other PCOX products and even for IRMA. GDDM™and DISSPLA™

PCOX micro-to-mainframe T start with, there’s our PCOX/
connections are designed STANDARD and PLUS emulator boards.They

PCOXIGRAPHICS gives you easy access to mainframe

. link your PCs to the mainframe. And provide
with your !BM : file transfers to and from the host.
3270 network in mind. Our PCOX/3270 PC upgrades your PC
At OXI, we've come up with hardware and to multiple host sessions for a fraction of the

software solutions that solve problems atboth ~ Price of an IBM 3270 PC.While PCOX/
ends of the micro-to-mainframe connection, ~ GRAPHICS lets you do true S3G graphics

Be it coaxial or remote. terminal emulation right on a PC.
Together we call them the PCOX™3270 Looking for mlcrg-to-mamframe con-
Series (pronounced ‘peacocks’). nections for your LAN’

\ Our PCOX/GATEWAY
&7 ;-‘4fg ¢ products come in coaxial and
e L e remote versions and serve host
CIERE S  sessions o your IBM PC Network
e or NETBIOS-compatible

6§
i : liability It was
g gl m W T W\ : exclustely for

-
w5
L BRTETY
-



have all the
more of them.

Or snap on one of our smart accessories.  CXI, you'll be in the company of other good
Like KEYBOARD MATE. A compact addition ~ companies like General Motors, Citicorp, TWA,
to your PC keyboard that gives you single British Petroleum and more.

keystroke access to 3278/79 and
3270 PC functions. PCOX works with all
Welve thought major nucri(!)t-vi:’o-mamﬁ'ame
software.
our answers through Whether it's Cincom, Cullinet, Informa-

All PCOX pI“OdUCtS work tics, MSA, Micro Tempus or Performance
with IBM® PCS, XTS, ATs and Software, PCOX runs it.This is due in
compatibles. They'e easy to install. o bt o U o
And easy to upgrade. It’s as simple IRMASs and our own PCOX APL.
as changing a diskette. '

But more important, since we design So for the name of your nearest CXI
and manufacture everything we sell, we distributor; call 800-225-PCOX. In California,
can track and respond to changes in the call (415) 424-0700.
industry. Or send us the coupon. And well have an

So the investment you make now will answer to you quicker than you
be safe. And supported. How? can say PCOX. :

With training, technical assistance, \ainfrane M_swm cki, Inc
and even a toll-free customer hotline. efore MO 0 and mall L, e

Of course, when you go with businC a0 TELEX 8

\'\ed
es \dej\“ 586
aputer ands ﬁ@\a‘;e ('X\ P
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Does A True ESDI
Controller Really Exist?

If today’s claims and counterclaims
leave you unsure of just what constitutes a
true ESDI controller, you are not alone.
Still, from all the confusion one fact is
clearly emerging: simply put— “a fully
effective ESDI controller has to be one that
allows your system to take maximum advan-
tage of the SCSI bus.”

To achieve this, the controller must
offer these performance features: A 64-
Kbyte continuous circular buffer. Burst
rates of 1.5 to 1.85 megabytes per second.
Full through-parity, connector to connec-
tor. Capability to format while off the bus.
Programmable sector sizes. Full support
of write/verify commands. 48-bit ECC.
And the ability to format the drive with
redundant ID fields to increase error
recoverability.

Any ESDI controller that does
not offer at least these features will
compromise your system. The ADSI
D200 ESDI controller most assuredly
provides all these features plus others,
thereby enabling your system to live up
to its fullest potential.

So next time someone talks to you
about an ESDI controller, be sure to ask
about its speed, data integrity and func-
tionality. Or better still, ask ADSI first.
Call 714-594-5858 for full information on
the D200 and all our disk and tape control- °
lers and VLSI custom chip sets.

ey
ADAPTIVE DATA
SYSTEMS INC.

Adaptive Data Systems, Inc.

2627 Pomona Blvd., Pomona, CA 91768
714-594-5858 « TL.X 183771
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Fast mass storage.

The Tecmar Qic-60" from Hall-Mark.

The fastest, most powerful tape backup systems for
your IBM PC, XT, AT or compatible are available from Hall-Mark
with Tecmar’s Qic-60 product line.

Qic-60 is peace of mind for IBM or compatible users.
Never again worry about computer crashing, theft or burning with
this two-minute* tape backup that fits in a pocket. The Qic-60 takes
up no desk space — the external model sits right beside the CRT

and is available with or without an optional hard disk. Or if you
prefer, the internal model fits right inside the computer!

And Hall-Mark offers you peace of mind, too. We take
the worry out of availability, technical support and on-time delivery.
Call today and learn how you can put nationwide inventory and a
commitment to service on your team. We're the people who care.

“Time for mirror image backup

Alabama Connecticut Kansas New York
Huntsville (205) 837-8700 203)

) 269-0100 Kansas City (913) 8884747 Long Island (516) 737-0600
Arizona Florida Maryland North Carolina
Phoenix (602) 437-200 F. Lauderdale (305) 971-9280 Baliimore (301) 988-9800 Raleigh (919) 872-0712
California Orlando (305) 855-4020 Massachusetts Ohlo
Bay Area (408) 946-0900 Tampa Bay (813) 530-4543 (617) 935-9777 Cleveland (216) 349
Orange County (714) 669-4700 Minnesota
Sacramenio (916) 722-8600 Allanta (404) 447-8000 Minneapolis (612) 941-2600  Oklahom

Missour|
Si. Louis (314) 291-5350
Jors

New oy
Fairfield (201) 575-4415

San Diego (619) 268-1201 Minols
San Femando Valley (818) 7167300 Chicago (312) 860-3800
West Los Angeles (213) 217-8400 Indiana

Tul
Pennsylvania
Philadelphia (215) 355-7300

Colorado Indianapolis (3(7) 872-8875

Texas

Utah
4632
Southem Ohio (614) 8883313 Wisconsin
a

Austin (5I2) 258-8848
Dallas (214) 553-4300
) 781-6100
Salt Lake City (80l) 268-3779

Milwaukee (414) 707-7844

st |

Q00 is 0 saddemar of Tecmar
1986 Hall-Mark Electronics Corp./0251-1000
Hall-Mark Electronics Corp. is a subsidiary of the Tyler Corp.

CIRCLE NO. 11 ON INQUIRY CARD

A COMMITMENT TO EXCELLENCE



TODAY IS THE
IN DOT MATRIX

It would pay you to mark it on your calendar.

Because today is the day we introduce our new Pinwriter™ PSXL dot matrix printer. The only dot
matrix printer available capable of producing the crisp, black printing you associate with a letter-quality
printer. Because it's the only one designed to use not just a fabric ribbon, but a letter-quality multistrike
film ribbon—the same ribbon used in typewriters and letter-quality printers.

It's only natural that the first dot matrix printer with true letter-quality
A LITTLE printing should be an NEC. After all we make Spinwriter” letter-quality

BLACK MAGIC. printers, the most popular line today, as well as the Pinwriter P5 series dot

matrix printers, the most advanced and extensive family of 24-pin printers

Actual line printed with the available.

Pinwriter PSXL printer. Black letter-quality printing is not the only thing our Pinwriter PSXL
can do. It can also use an optional ribbon to print seven other colors. And it has the finest graphics resolu-
tion of any impact printer available. So charts and drawings are much more vivid. Plus it's very fast,
extremely quiet and can use an array of type faces. And it's designed and built to have the reliability that
has made NEC printers legendary.

c&c Computers and Communications ® 1986 NEC Corp




BLACKEST DAY
PRINTER HISTORY.

Now for all the exclusive features we managed to pack into the Pinwriter PSXL, you'll find it only
costs about the same as other top 24-pin dot matrix printers.
The Pinwriter PSXL printer is the newest addition to the only 24-pin printer line that has a model
designed to fit every need and budget. See them at your dealer or for more information call 1-800-343-
4418 (in MA 617-264-8635). Or write: NEC Informa-
tion 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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There is value added in having
one product do the work of two.

How unlikely it would seem for other ASCII terminals, such as the Lear For many manufacturers, such capa-
something as unattractive as the oyster Siegler ADM 31, Hazeltine 1500, ADDS bilities would have been enough. But
to be able to produce something as Viewpoint, and TeleVideo 910, 920, stopping so few steps from the begin-
exquisite asthe pearl. Indeed, itisexceed- ~ and 925. ‘ ning is not the CIE Terminals way.

ingly rare that something designed for
one specific task should perform
another so well.

That juxtaposition, however, merely
reinforces the philosophy behind the
CIT 50+ terminal.

That is why we have priced the
CIT 50+ lower than the DEC VT100.
Now you can get both ASCII and
ANSI capabilities for less than you
would have had to pay for either
in the past.

For this one terminal emulates both
the DEC VT100 (ANSI) and the Wyse
WY-50 (ASCII) and allows you to add
great versatility to your systems.

It is also crafted to replace the V52
and VT'102. And the Wyse WY-75, with
even more complete VT'100 emula-
tions. Further, it is compatible with

CHE TERMNALS
Where craftsmanshipis still a tradition.
CIE Terminals, Inc., 2505 McCabe Way, Irvine, CA 92714-6297. 1-800-624-2516.

©1986 CIE Terminals, Inc. DEC is a registered trademark of Digital Equipment Corporation. WYSE WY-50, WY-75 are trademarks of Wyse Technology. TeleVideo is a regis-
tered trademark of TeleVideo Systems, Inc. ADDS Viewpoint is a trademark of Applied Digital Data Systems, Inc. Hazeltine 1500 is a trademark of Hazeltine Corporation.
ADM 31 is a trademark of Lear Siegler.
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In both modes, you get 24 x 80/132
format with a 25th status line, 26th label
line, variable speed smooth scroll, and
variable time CRT saver.

Call us to find out more about the
CIT 50+. As with many things in life,
one should look past mere external
beauty to discover the beauty within.
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COMING FROM CULLER: THE ‘PERSONAL SUPERCOMPUTER’

Look for a new entry-level minisupercomputer from Culler Scientific Sys-
tems Corp., with a peak performance of 18 million instructions per second
(MIPS), for less than $100,000. The Santa Barbara, Calif., company will intro-
duce the system, dubbed the Culler psc (personal supercomputer), at the
National Computer Graphics Association show, May 11-15, in Anaheim, Calif.
The psc replaces low-end models W and 5 in the Culler 7 line, which were
introduced last fall and cost about $200,000 apiece. Culler’s 84-bit machines
can act as servers in Sun Microsystems Inc.’s workstation networks and are
aimed at computationally intensive engineering applications.—Mike Seither

SINGLE CHIP SUPPORTS SEVERAL GRAPHICS STANDARDS

Paradise Systems Inc. of South San Francisco, Calif., has a present for
system integrators who want to offer variety in their video display control-
lers while supporting as many graphics programs as possible. The circuitry
in the company’s PEGA-1 chip supports most major display standards for
personal computers. These include Paradise color simulation on mono-
chrome; the IBM Corp. monochrome, color and enhanced graphics adapters;
Hercules Computer Technology monochrome graphics; and Plantronics/PC+
Products Inc. ColorPlus. Paradise says the PEGA-1 chip will allow OEMS to
market systems that give users a continuous migration path to higher level
graphics without making their software obsolete. Development boards with
the chip cost $900.—Mike Seither

IT'S OFFICIAL: GM OPTS FOR UNIX SYSTEM V

As a result of an extensive study by a joint General Motors Corp.-Electronic
Data Systems transportability task force, GM has informed its computer-
equipment suppliers that, as of February, GM has adopted UNIX System V
from AT&T Co., or a certified equivalent, as the standard operating environ-
ment for manufacturing-based systems. The certified equivalent is likely to be
determined by conformance to the newly approved IEEE P1003.1 UNIX stan-
dard, which GM has said it would adopt. GM's goal in adopting UNIX is to
promote software transportability to reduce software costs. The same GM-EDS
task force also recommended Manufacturers Automation Protocol (MAP) as
the communications standard for manufacturing plants. A MAP task force
has been formed to specify the protocols and take other steps to ensure MAP’s
success with vendors and users.—Wendy Rauch-Hindin

ADAPSO RELEASES SOFTWARE-PROTECTION STANDARD
The Association of Data Processing Service Organizations (ADAPSO) has
released its proposed hardware-based software-authorization standards and is
soliciting comments on them. They recornmend a standard physical connec-
tion for a “key ring” interface device to attach to a serial port and a “key”
consisting of a unique ROM code that is connected to the ring. All comments
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on the proposals must be received by June 30 to be considered. For a copy of
the standards, contact ADAPSO, Suite 300, 1300 N. 17th St., Arlington, Va.,
22209, (703) BRR-5055.—Stephen Shaw

FOR BBN LABS, ‘PARALLEL’ MEANS 8,198 PROCESSORS

Computationally intensive applications such as seismic analysis and image
processing may no longer require massive, expensive supercomputers once
the next generation of parallel-processing machines goes into production.
BBN Laboratories Inc., Cambridge, Mass., recently reported that it is in the
advanced stages of research on its parallel-processing Monarch, which will
boast 8,192 processors in a desk-sized enclosure, run 8 billion instructions
per second and furnish 4G bytes of memory and 1.7G-bytes-per-second I/0. If
you can’t wait for the Monarch, BBN is currently shipping a Motorola Inc.
MC68020-based version of the unit’s predecessor, the Butterfly, which incor-
porates 256 processors.—dJesse Victor

HOUSE COMMITTEE APPROVES TELECOMMUNICATIONS TRADE BILL

By a vote of 33 to R, the Ways and Means Committee of the U.S. House of
Representatives has approved a trade bill designed to open overseas markets
to U.S. telecommunications companies. The bill, sponsored by Robert Matsui,
D-Calif,, would require the administration to identify countries with trade
barriers to U.S. imports and negotiate to end them. If a satisfactory resolution
is not reached with a country within 12 months, the administration would be
required to restrict that country’s access to U.S. telecommunications markets
and to impose retaliatory tariffs and import quotas. Similar legislation, intro-
duced by Reps. James Florio, D-N.J., and Tim Wirth, D-Colo., was approved by
the trade subcommittee of the House Ways and Means Committee. Should the
Florio-Wirth measure be approved by the full committee, the House Rules
Committee will decide which bill to submit to the House.—Stephen Shaw

OKIDATA STRATEGY INCLUDES NEW PRINTERS, MODEMS, RIGID DISK DRIVES

Okidata, Mt. Laurel, N.J., is seeking to strengthen its position in the dot-
matrix printer market with two new high-performance units, the $699 Mi-
croline 292 and the $899 wide-carriage 293. Both print 200 characters per
second in utility mode and 100 cps in near-letter-quality mode. Single-pass
printing for fast output is provided by a dual-nine-pin printhead, and separate
“personality modules” provide either parallel or serial RSR3RC or RS4R2A
interfaces. The company is expanding into data communications as well, with
a CLX96 series of 9,600-bit-per-second modems. And look later this year for
new laser printers, and rigid disk drives. —Bruce MacDonald

ITT ENTERS THE MULTIUSER-SYSTEM BUSINESS

20

Until recently, ITT Information Systems has concentrated on building its
XTRA personal computers, which are compatible with IBM Corp.’s PC line.
Now the San Jose, Calif.,, company has introduced the XTRA X1, which is built
around Intel Corp.’s 8-MHz 80286 processor. The XTRA XL can be configured
either as a file server running MS-DOS for local area networks or as a
XENIX-based multiuser system that can handle up to 16 terminals. As a file
server, the XTRA XL costs about $5,300. A typical multiuser system for eight
users, configured with a rigid disk drive and tape backup, is priced at about
$12,000.—Mike Seither
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Since we introduced our first Data
PBX two years ago we've been
doing things that other vendors
would like to do ... . but can't. Things
like on-site demos, 30 day free trials
and packing more data switching
features into less space for less
money than anyone else. Today over
100,000 terminals and computer
ports are connected to over 500
Equinox Data PBX’s.

We’re a tough act to follow.

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

MINI-MICRO SYSTEMS/May 1986
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We demo our Data BX on-site.
(They just send brochures.)

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

We’re easy on your wires.

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

Let’s get together.

Whether you need to connect 50,
100 or 1000 terminals and computer
ports together and are looking at
Data PBX’s, Port Selectors, or LAN’s,
we've got a switch for you. Don't just
settle for brochures — see for yourself
how easy data switching can be.
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Call1-800-Data PBX* for a
no-hype demonstration.

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

INOX

Systems

EQU

We Make The Right Connections
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80 and QG-640 provide the speed and resolution
DEC's MicroVAX and PDP computers into

resolution of 1280 x 1024. The board’s drawing
tors/second means complex pictures are
cond. For solid modelling applications, an

o 3D accelerator SPACE MAC
e MicroVMS and RSX drivers

The QG-640 is the perfect solution for OEM’s requiring
performance but with less resolution; 640 x 480, at 50%

Unlike conventional graphics terminals the QG-1280and QC
directly accessible from the Q-Bus. There are no slow se
communication links. You “see’ results immediately.

Let our new generation graphics boards ‘“‘speed up’’ your
workstation design — today.

Call Toll Free: 1-800-361-4903

1055 St-Regis Blvd
Dorval, Québec, Canada
H9P 2T4

Tel.: (514) 685-2630
Tix: 05-822798
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BREAKPOINTS

E-MAIL AN EARLY AREA FOR OSI ADOPTION
Expect adoption soon by the National Bureau of Standards of a set of

electronic-mail standards based on Comité Consultatif International Télé-
graphique et Téléphonique’s X.400 recommendations. Joseph St. Amand of
Wang Laboratories Inc., chairman of the NBS X.400 Special Interest Group,
expects the Corporation for Open Systems (COS) to adopt the NBS X.400
standards within the next few months. COS promotes Open Systems Intercon-
nection (OSI) standards in the United States, and OSI embraces X.400. St.
Amand says the NBS standards have been harmonized with those now being
ratified in Europe by two closely related standards organizations, Centre
Européen de Normalisation, and Centre Européen de Normalisation
Electrotechnique, both of Brussels.—Keith Jones

NEW FROM IBM: A LITTLE LAPTOP AND A LOT MORE

As IBM Corp. begins shipment of its new laptop computer—the PC Convert-
ible—this month, industry observers continue to wonder about the potential
market for such machines. But IBM, which lost out to Zenith Data Systems in
a bid to supply the Internal Revenue Service with laptops, has positioned the
Convertible as more than a laptop. The 13-pound machine lists for $1,995 and
features dual 3%-inch flexible disk drives, AC or battery power and a remov-
able liquid crystal display (desktop CRTs are optional). IBM’s recent deluge of
40 new products also included ROM-byte and 30M-byte versions of its PC/XT
and AT, an enhanced version of the TopView operating environment and
aggressive price cuts for older model PCs.—Mike Seither

CIPHER FOCUSES ON ARCHIVE, WANGTEK IN PATENT DISPUTE

Stopping short of legal action for now, Cipher Data Products Inc., San Diego,
is holding out a carrot—non-exclusive manufacturing licenses—to companies
whose quarter-inch streaming tape drives Cipher claims may infringe on a
patent it recently received. Cipher offered the licenses to prime competitors
based in California: Wangtek of Simi Valley and Archive Corp. of San Diego. At
issue are the design of end-loading tape cartridges for drives with a 8%-inch
form factor and the movement of the read/write head. Wangtek and Archive
may bring a group challenge against the patent.—Mike Seither

TRADE GROUP PUTS A YARDSTICK ON THE SLOWDOWN

Just how much of a downturn occurred in the U.S. electronics industry last
year? According to the American Electronics Association, Palo Alto, Calif.,
domestic employment in the industry declined .3 percent in 1985. That was
a loss of 80,000 jobs from 1984—from 2.59 million to .53 million. The
software and programming fields were big gainers, up 31,000 new jobs, and
communications equipment makers added more than 27,000 new people, but
the components sector laid off 63,000, and computer and office-machinery
manufacturers cut 45,000. According to the AEA, whose figures come from
the U.S. Bureau of Labor Statistics, electronics is the largest employer in the
manufacturing segment of the U.S. economy.—Bruce MacDonald
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TECH FILES: A QUICK LOOK AT NEW PRODUCTS AND TECHNOLOGY

Versatec, Santa Clara, Calif., will use the May 11-158 National Computer
Graphics Association show in Anaheim, Calif., to demonstrate its new Series
CE 3400 electrostatic color plotters that print 400 dots per inch. The CE 3424
is priced in the mid-$50,000 range and prints on 24-inch-wide paper. The CE
3436 produces 36-inch-wide plots and costs about $70,000. Both machines
will be available for shipment this summer. Versatec’s current CE3000 line,
which prints 200 dpi in 24- and 36-inch widths, can be upgraded to 400 dpi
using the new plotting head in the CE 3400 machines.—Mike Seither

The Persyst Division of Emulex Corp., Costa Mesa, Calif., will begin ship-
ping this month a front-end communications processor for IBM Corp. PC/ATs
and compatibles that will offload the communications functions of up to eight
terminals. The single-board DCP/MUX uses an Intel Corp. 80286 microproces-
sor to manage four or eight synchronous/asynchronous, full-duplex RSR32C
serial ports, and can be configured with either 128K or 512K bytes of dual-
ported, parity-checked RAM. Suggested list prices for the four- and eight-line
units are $1,250 and $1,495 respectively.—Bruce MacDonald

Control Data Corp., Minneapolis, last month became the first manufactur-
er to announce a half-inch tape cartridge (HI/TC)-compatible drive. Conform-
ing to the HI/TC committee’s standard, the 240M-byte Patriot has a transfer
rate of 250K bytes per second, an enhanced small device/small computer
systems interface (ESDI/SCSI) and features two-track, serial, serpentine re-
cording on 18 tracks. Possibly distinguishing it from expected competition,
the unit comes in a 5%-inch form factor and has a tape-path design that
allows the oxide side of the tape to touch only the read/write head and
cleaning mechanism. Production shipments are scheduled for the first quar-
ter of next year.—Dave Simpson

Digital BEquipment Corp. has expanded its VAX minicomputer family with
the 32-bit 85600, designed for both technical and commercial applications.
According to DEC, the VAX 8500 offers twice the performance of the VAX-11/
785 for the same price and in about one-third of the floor space. It is intended
to replace the 11/7856. The 8500 begins in price at $260,000, and a precon-
figured system—including disk and tape drive—is available for $299,000. DEC
has also added the VAX LISP/ULTRIX language for DEC’s native UNIX operat-
ing systems, ULTRIX-32 and ULTRIX-32m. Prices range from $4,800 to
$24,000, depending on the host.—Lynn Haber

NOTES FROM OVERSEAS:

24

Do you fancy owning a portion of Inmos Ltd. of Bristol, England, the makers
of the innovative Transputer microprocessor? Parent company Thorn EMI
Plc., London, wants to sell a large minority share of its subsidiary for the
capital injection Inmos needs to fund development programs. Inmos, with a
U.S. subsidiary in Colorado Springs, Colo., i8 beginning to achieve some suc-
cess with its Transputer. Floating Point Systems Inc. of Beaverton, Ore., for
one, uses it to control communications among its numerous high-speed,
64-bit arithmetic processors in its T Series parallel vector processor. Floating
Point says the Transputer was “absolutely key” to the T Series’ design.
—Keith Jones
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Or DEC. Or DG, HP, or Wang. Or any other computer using

BLAST Data Transfer Software.

Quite simply, BLAST solves one of the
most basic problems of information
management today: getting data from
one computer to another reliably. And it
does so faster, more efficiently,and less
expensively than any other method
available.

We’d be happy to send you the de-
tails of how BLAST works. But what it
all boils down tois this: BLAST breaks
the incompatibility barrier between
180 different micros, minis and main-
frames. Perhaps more importantly, it
does so across myriads of different oper-
ating systems.

Link any number of computers.

Using BLAST, you can link any number
of computers over data switches, PBXs,
satellite links, LANs and packet net-
works. BLAST can operate over hard-
wired RS-232 links or through low-cost
asynchronous modems.

26

BLAST IS AVAILABLE FOR

180 MAJOR COMPUTERS,
INCLUDING THE FOLLOWING:

MAINFRAMES

IBM VM/CMS & MVS/TSO; AMDAHL
MVS/TSO

MINIS

DIGITAL EQUIPMENT VAX/VMS, PDP/
RSX,RT-11; WANG/VS; DATA GEN-
ERAL AOS,AOS/VS,RDOS, DOS;
HARRIS VOS; AT&T 3B2,3B5,3B20,
NCR TOWER/UNIX; HEWLETT PACK-
ARD 3000/MPE, 1000/RTE, 9000 UNIX;
PRIME PRIMOS

MICROS

AT&T 6300 & UNIX PC; UNIXSYSS5,
BSD 4.2; APPLE DOS, MACINTOSH;
MS-DOS/PC-DOS, CP/M 80,86

IBM® is a trademark of International Business Machines
AT&T™ is a trademark of American Telephone & Telegraph
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Whatever system you use, your data
will transfer 100% error-free,even
through hazards like phone noise, de-
lays and distortions.

No expensive add-on boards required.
BLAST software is specifically tailored
to the computer you’re using.So you
won’t have to purchase any additional
hardware or interfaces.

You can order BLAST—or get more
information—Dby calling us at the toll-
free number below. Or, you can write to
us at: Communications Research
Group, 8939 Jefferson Highway, Baton
Rouge, LA 70809. Telex 759985.

1-800-242-5278
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Presenting
the Falco
500,

The spectacular
productivity machine.

You're looking at a model that's
about to reshape your image of
acomputer terminal.

Sure, it's got eye -catching looks.
But more than that, it combines
some of the most dazzling specs
you've ever seen.

The kind that can make your
operators—and your system—more
effective than ever.

* 14" Flat-profile CRT with exceptionally high
resolutiol
* Cryst r soft white,green or amber display.
* Multiple screen sizes up to 38lines by 132
columns.
* Real-time clock /calendar.
Keyboard
* 108-key, fully re-configurable keyboard.
* Designed for efficient data entry/retrieval.
* Styled for operator comfort.
Software
» Up to 6 windows for multi-tasking
environments.
« Extra pages of local text storage.
* Compatible with industry-standard VDT
protocol
* Down-loadable character sets.
Enclosure
* Soft color tone, elegantly styled.
* Engineered for cool operation.
* Uses minimal desk space.
Communicatio
* Selectable RS232C/RS422 bi-directional ports.
* True 8-bit data capability.
* Baud rates up to 384 Kbps.

Toscreen test one of our attractive
new models, call your local distrib-
utor today. Or contact Falco Data
Products, 1294 Hammerwood
Avenue, Sunnyvale, California
94089.(408) 745-7123.

Toll-free (800) 835-8765.

The Falco 500.We think you'e
going to admire its body. But we
know you're going to fall in love
with its
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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’ 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 80 they can be
Character matrix 8x16 | 8x16 8x16 custom-tailored to fit
Double-sized characters | No Yes Yes your application
Line drawing characters | 24 24 24 ‘
Vertical scroll Jump | Jump/ | Jump/ needs. The 3163 and
Smooth | Smooth | 3164 models also
Definable function keys 24 24 24 have redefinable and
Windowing No Yes Yes 2
Partitioning Horiz. | Vert./ | Vert./ . ecasp pabl.e keys.
Horiz. |Horiz. uperior (’:rg?'
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
TeleVideo Systems, Inc.; DEC VT 52/VT 100 are trade-
marks of Digital Equipment Corporation.
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3164 DISPLAY

=== Tilt/suivel
--- Direct Etched/Anti-Glare

--- Adjustable Brightness

--- 1920 (80 X 24) Characters
--- Reverse Video, Blinking,

Under|ine, Non-Display

3164 KEYBOARD

~-= Low Profile
Tactile Feedback

12 PF Keys
Re-Definable Keyboard
Numeric Keypad

~== 3 PA Keys
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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).

CIRCLE NO. 20 ON INQUIRY CARD

@ 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
at all?

® 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.22uis compatible at
2400. It is 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™

® A2400/1200/300 bps modem is just a plain good
investment. Why not let the MultiModem?224 provide your
communications for both today and tomorrow?

MultiTech
Systems

The right answer every time.
82 Second Ave. S.E.. New Brighton. MN 55112  (612) 631-3550, TWX: 810-563-3610
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Optotech adds SCSI conitroller
to 5% -inch optical disk drive

Mike Seither
Associate Western Editor

Optotech Inc., doing some quick
foot work to become a leader in 5Y4-
inch optical storage devices, has intro-
duced a small computer systems inter-
face (SCSI) controller for its
400M-byte model 5984 disk drive.

The 5984 is the first SV4-inch write
once, read many (WORM) optical disk
drive available in the United States
with a SCSI controller, according to
industry analysts. Toshiba America
Inc., Santa Clara, Calif., has a S00M-
byte SCSI drive—the DF-050—in the
5Va-inch form factor, but it is available
only in Japan. Information Storage
Inc., Colorado Springs, Colo., also is
shipping a 5V-inch optical drive, but
the 100M-byte device supports only
the enhanced small device interface
(ESDI).

The SCSI controller marks the sec-
ond version of the 5984 since Optotech
first showed the drive—its only prod-

uct so far—to system integrators and
OEMs last July at the National Com-
puter Conference in Chicago. The
drive shown at NCC works with the
IBM Corp. PC and uses a proprietary
drive interface and controller that
plugs into a PC expansion slot. The
5-by-8-inch SCSI controller, on the
other hand, is attached underneath or
on top of the drive.

The newer SCSI controller, like the
one for the PC, will be priced at $310,
says Optotech’s marketing director,
Jeff Delude. The optical drive itself
sells for $1,100 apiece in quantities of
1,000, or about the same price as a
S5Ya-inch, 40M-byte Winchester disk
drive. At the beginning of this year
Optotech had built slightly more than
100 of the WORM drives.

Subsystems and servers

Delude says the company began a
pilot production run in March at its
plant in Colorado Springs, Colo. Initial
production will take place in Colorado,

but later this year Optotech plans to
move manufacturing overseas to re-
duce production costs. The company
expects to ship about 10,000 drives
during 1986.

Optotech has already signed OEM
agreements to supply a number of
companies with the 5984. Tallgrass
Technologies Corp., Overland, Kan.,
is combining the 5984 with an 80M-
byte Winchester to create a mass-stor-
age subsystem for the IBM PC and
compatibles. Lancore Technologies
Inc., Westlake Village, Calif., plans to
buy more than 1,000 of the optical disk
drives, which it will incorporate into a
variety of server products for local
area networks. Optotech has also
signed a $3 million contract with Mil-
tope Corp., Melville, N.Y., which
plans to customize the drives for mili-
tary applications.

“As a percentage of installed base,
the shipments of [5984s with] SCSI
drives will be larger than without,”
says Delude. “Not all PCs require

CUTTING OPTICAL ERROR RATES DOWN TO SIZE

CONTROL
SCSI ERROR
HOST DATA BUS DATA PATH BUS 8-BIT SEQUENCER DATA |CORRECTION DATA
INTERFACE
CODE (ECC)
OPTICAL
DISK
HOST CONTROL/; DRIVE
BAM 5984 STATUS
DMA MICROPROCESSOR BUS 8-BIT DISK DRIVE
CONTROL INTERFACE
RAM MICRO-
EPROM PROCESSOR
|

SOURCE OPTOTECH INC

Optotech’s SCSI controller uses an ECC to reduce raw bit-error rates to one in a billion over the 10-year life

of an optical disk drive cartridge.
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HOW THE MARKET WILL GROW FOR
5%-INCH READ/WRITE OPTICAL DRIVES

(Unit shipments by year)

SOURCE DISKITREND INC

200M bytes of on-line storage.” The
5984 uses a removable cartridge with
200M bytes of capacity on each side.
Although the cartridges are available
from Optotech for $150 each, the com-
pany encourages OEMs and system
integrators interested in large volumes
to deal directly with media suppliers.

Some industry observers have noted
problems of inadequate supplies of
media for WORM drives, but Delude
says, “That is no longer an issue for us.
We have a lot of media in-house.” He
says Optotech has qualified two car-
tridge suppliers: Diacel Chemical In-
dustries of Japan and Optical Storage
International, a joint venture between
Control Data Corp., Minneapolis, and
N.V. Philips of the Netherlands. Two
other companies, 3M of St. Paul,
Minn., and Plasmon Data Systems of
Great Britain are expected to be quali-
fied soon, Delude adds.

Lion’s share to be 5'-inch

The strategy of Optotech, a private-
ly held company that just turned two
years old in April, is to position itself
early as a supplier of high-end 5%-inch
optical drives. The reason for going
with 5Va-inch, rather than 8- or 12-inch
diameter disks, as some other manu-
facturers have chosen to do, is tied
directly to market potential. Most in-
dustry analysts agree that the biggest
growth for WORM drives—and erasa-
ble devices, once media is available—

32

will lie in the 5V4-inch form factor.
Edward S. Rothchild of Rothchild
Consultants in San Francisco predicts
that 90 percent of all the optical drives
on the market by 1990 will be 5VY4-inch.
Another mass-storage consulting firm,

Disk/Trend Inc. of Los Altos, Calif.,

also says 5V-inch drives will claim the
lion’s share of optical drive shipments
for the near term. In a 1985 report,
Disk/Trend breaks down share of mar-
ket by disk diameter for optical drives
with capacities of less than 1G byte.
Those include 8-, 5%- and 3Y2-inch
diameter disks. For 1986, 1987 and
1988, the report gives 5%-inch a com-
manding lead by 63, 72 and 73 percent,
respectively. According to the report,
annual shipments of 5%-inch optical
drives are expected to grow from
12,900 units this year to 142,000 in
1988 (see chart, above ).

The promise of WORM drives lies in
their high capacity, removable media
and ability to mix digital, video and
audio information. Current applica-
tions requiring data to be written only
once include image storage, backing
up data, archiving financial and gov-
ernmental information and distributing
databases.

Optical technology is expected to
make its mark in those areas at the
expense of other media. For example,
data stored by random access on opti-
cal drives can be retrieved “in fractions
of a second, vs. minutes for tape,” says

Disk/Trend vice president Robert
Katzive. Because optical devices have
the capacity to store the dense digital
data that makes up images, they also
offer an alternative to microfilm.

Optotech seeks to differentiate itself
from other optical-drive manufacturers
in several areas. The company cites for
its drive a powerful error-correction
code (ECC), interchangeability of car-
tridges among PCs and minicomput-
ers, implementation of the SCSI com-
mon command set, the capability for
users to format their own cartridges
and a method that allows information
to be updated. Optotech also offers
extensive software-development tools
for both the PC and SCSI version of
the 5984 drive.

Optotech developed its SCSI con-
troller in conjunction with Scientific
Micro Systems Inc., a Mountain View,
Calif., controller house. The goal was
to ““achieve an error-correction scheme
that eliminates raw bit-error rate from
consideration,” says John Hay, Opto-
tech’s controller product manager. The
result, Optotech claims, is one bit
error in a billion over the estimated
10-year life of the cartridge, or approx-
imately the error-rate tolerance of
magnetic storage devices. This is ac-
complished by the way the laser beam
burns the pit on the disk’s surface, and
by the way the bit is read.

Optotech uses a technique called
direct read during write (DRDW) to
immediately compare the actual “‘sig-
nature” of the burned pit to a record of
what it’s supposed to look like. If more
than three bits per 512K-byte sector
are bad during the writing process, the
drive relocates all data written on that
sector to a new one.

In optical media, errors also occur
over time as the media oxidizes, creat-
ing bits randomly. To handle this,
Optotech uses Reed-Solomon ECC
and a 48-byte field directly following
the data in each sector. The 48-byte
field holds information recorded dur-
ing the write sequence. Later, the in-
formation contained in that field is
used for comparison to correct up to 24
bytes of errors that occur during read-
ing.

Optotech has taken several other
steps to broaden the appeal of the
5984. For instance, the company claims

MINI-MICRO SYSTEMS/May 1986
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it is the only manufacturer that allows
users to format the disk themselves.
Marketing director Delude says this
will ultimately give users more choice
in where they purchase their optical
cartridges. Other 5%-inch optical disk
drive vendors such as Toshiba and In-
formation Storage perform the disk
formatting themselves.

Optotech also claims that disks writ-
ten with either its PC controller or
SCSI controller are interchangeable
when created with the company’s file-
management system. What that
means, Delude says, is that a minicom-
puter using the SCSI version could be
used to create disks for database distri-
bution to PCs. Those same PCs in turn
could use the drives to collect data in
the field then send it in for central
analysis.

Write once, write again

The data on a write-once disk is not
necessarily static. Written information
may not be erased or changed, but it
can be updated. Optotech has incorpo-
rated this feature into its drive through
the use of 5-byte “post fields” at the
end of each sector that can be used to
create pointers that link groups of
data. Two special commands are used
to write and read these post fields.
Mailing addresses in a database, for
instance, could be updated as they
change.

To speed up development for system
integrators, Optotech says it has incor-
porated the 12 required commands in
the so-called “SCSI common set,” as
well as 15 of 21 optional commands.
The common commands constitute a
workable subset of the unwieldy, com-
plete SCSI command set that a group
of vendors has agreed to adhere to. By
adopting the common command set,
Optotech hopes to help system integra-
tors reduce the time it takes to do tasks
such as write device drivers.

A key part of Optotech’s marketing
strategy is its package of software tools
that allows integrators to develop end-
user applications. Already available
for the PC version of the drive is a
bundled tool kit of low-level 1/O rou-
tines, a file-managment system and
PC-DOS utilities and device drivers.
Optotech plans to make the same tools
available for the SCSI version. []
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on VMEbus, Multibus II

Mike Seither
Associate Western Editor

Reduced instruction set computers
(RISC) have shrunk to the subsystem
level. MIPS Computer Systems Inc., a
start-up from Sunnyvale, Calif., has
introduced a family of board-level
products for the VMEbus and Intel
Corp.’s Multibus II that are based on
MIPS’ proprietary 32-bit processor. In
so doing, MIPS has become the first
subsystem supplier to offer RISC tech-
nology to OEMs.

The subsystems can deliver from 3 to
8 million instructions per second

(MIPS) for prices ranging from about
$3,000 to $6,000, the company says,
and are aimed at computer manufac-
turers and system integrators for use in
existing and future product lines, par-
ticularly high-performance UNIX-
based supermicrocomputers, minicom-
puters and technical workstations.
MIPS delivers this largely untested
computer architecture to the market at
an especially propitious time. Just
months ago, industry heavyweights
IBM Corp. and Hewlett-Packard Co.
conferred status on the technology by
introducing RISC machines—IBM in
January with its RT PC technical work-

DATA

8K-BYTE TRANSLATION
DATA CACHE LOOKASIDE
8K-BYTE ADDRESS |BUFFER (TLB)
INSTRUCTION MIPS
el PROCESSOR
128K-BYTE
BOOT EPROM

TYING MIPS’ SUBSYSTEMS INTO VMEBUS
OR MULTIBUS I

CONTROL

FLOATING POINT AL
COPROCESSOR | | coPROCESSOR

TWO SERIAL TIMERS AND DIAGNOSTIC
LINES WITH TIME-OF-DAY PORT AND
MEMORY INTERFACE MODEM CLOCK WITH SEVEN
WRITE BUFFER (1- OR 4-STAGE)| | CONTROL RO VERY LEDS
VMEBUS OR | MIPS PRIVATE DATA AND ADDRESS BUS
MULTIBUS Il | MEMORY BUS s Ty
' DATA BUS '
MIPS 4M-BYTE
DUAL-PORTED
VMEBUS OR ADDRESS BUS MEMORY (WITH
MULTIBUS II ST EARD w9
MEMORY MULTIBUS Il
VMEBUS OR
MULTIBUS Il

SOURCE
MIPS COMPUTER SYSTEMS INC

The R2100 CPU board from MIPS Computer Systems can operate at 3
million instructions per second using off-the-shelf VMEbus or Multibus
memory boards (yellow). The faster R2300 and R2600 CPU boards,
running at 4.81 and 8 MIPS, respectively, require the company’s proprie-
tary R2350 4M-byte memory boards (blue).
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station, and HP a month later with its
Spectrum line. Admits Albert Sisto,
MIPS’ vice president of marketing,
“IBM and HP have already done a lot
of free advertising for us.”

Even with the big boys running in-
terference to popularize RISC, MIPS
still has long yardage ahead of it. Cau-
tions industry consultant Andrew
Allison of Los Altos Hill, Calif., ““Hav-
ing a RISC product may make it inter-
esting, but OEMs are becoming hard-
nosed about technology for the sake of
technology. Cost performance and
utility are what count. The question is,
can MIPS bring that to the party?”

MIPS officials believe the answer to
that question won’t be long in coming.
Part of the company’s strategy is to get
products out the door in packages that
OEMs are already familiar with.
Hence, the initial move to market
board-level products for the VMEbus
and Multibus II. Eventually, the com-
pany plans to sell its components sepa-
rately. Sisto says MIPS will even sell its
chip masks to semiconductor manufac-
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The backbone of MIPS Computer
Systems’ R2000 family of subsys-
tems is this fully customized CMOS
32-bit processor chip with 4G
bytes of virtual address space.

turers.
“We’'re a technology company that
wants to market through OEM chan-

nels,” Sisto says. ““Restraining access
to our technology will do us no good.”

The backbone of that technology
relies on a custom VLSI CMOS central
processor packed with more than
100,000. transistors. This CPU in
MIPS’ R2000 Series of processor sub-
systems features a five-stage pipeline
and uses 32-bit data, addresses and
instructions. Therefore, it is capabable
of addressing 4G bytes of virtual ad-
dress space.

The CPU gets its power from a set of
102 fixed-format instructions which ex-
ecute in a single 8-MHz clock cycle (16
MHz for the high-end CPU board).
The architecture includes 32 general-
purpose, 32-bit registers. Its instruc-
tion set supports three external proces-
sors, each with 32 registers. The
processor has a cache control unit with
8K bytes for data and instructions, in
addition to a translation lookaside
buffer that allows fast access to the
4G-byte virtual address space (see dia-
gram, Page 33).

The processor is now available with

per second.

Fujitsu has done it again
in disk drive performance, with a

Put these new 10%%"” and 8" Fujitsu drives into your existing design, and with only minor changes,
you'll significantly increase your system’s performance and capacity.

With the introduction of the original 10%5" Eagle disk drive five years ago, Fujitsu established a
new modified SMD (MSMD) performance standard, achieving a data transfer rate of 1.8 Megabytes

The Eagle quickly became the disk drive against which others were measured. For both
performance and quality.

And now we've done it again.

We've expanded both our 10%5” and 8" disk drive lines with two new maximum-performance
models. They set the high-speed SMD (HSMD) standard for data transfer—2.4 Megabytes per second!

It's done using RLL encoding technology, so you get this new level of performance without
sacrificing one bit of our world-proven reliability. To minimize your technology risks, these drives use
the same basic head, media and actuator technology as our previous products.

Both models offer expanded storage capacity as well. The new M2361 Eagle provides
689 Megabytes and the new M2333 8" drive has 336 Megabytes. And you can stack four of the 8"
units in a standard 19” rack, providing 1.3 Gigabytes of storage in the space of one 14" drive.

These drives can also use the same controllers. And most major controller houses provide
off-the-shelf products to integrate them on virtually all system busses.

The Eagle and 8" drives both provide fast access (18 and 20 milliseconds respectively), and the
same track capacity. And both offer Fujitsu’s field-proven quality, backed by a 20,000 hour
MTBEF specification.
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32-bit instruction sets for Pascal, FOR-
TRAN 77 and C, each of which are
optimized with MIPS’ compiler. MIPS
says the processor will support Ada,
COBOL and LISP by the end of next
year.

The MIPS processor also accommo-
dates a tightly coupled floating point
accelerator that executes 3 million dou-
ble-precision operations per second.
MIPS claims that the floating-point
chip conforms to IEEE 32-bit single-
precision and 64-bit double-precison
formats and supports recommended
exceptions such as invalid operation,
division by zero and inexact result.

Using the CPU and floating point
accelerator as building blocks, MIPS
offers a variety of products. They in-
clude the three processor subsystems:
the R2100, R2300 and R2600. All
come with bus-interface circuitry and
connectors, a time-of-day clock with
battery backup, two serial communica-
tions and eight I/O ports, electrically
programmable ROM for boot and
seven light emitting diode status indi-

cators. MIPS is also introducing a 4M-
byte memory board, a development
system and a software component kit.
All prices are for OEM quantities and
are the same for VMEbus and Multi-
bus II implementations. With one ex-
ception, (the R2600, ready for ship-
ment in the fourth quarter of 1986)
MIPS says all products will be avail-
able within 90 days of order.

MIPS’ subsystems include the fol-
lowing:

® Model R2100. The low-end of the
MIPS CPU subsystems, the R2100, is
rated at 3.15 MIPS under the
LINPACK benchmark (the same used
for the company’s other two processor
subsystems). The R2100 has a clock
cycle of 8 MHz, a one-stage transistor-
to-transistor write buffer and is priced
at $3,170. According to the company,
it can sustain a performance of 3 MIPS
when used in conjunction with off-the-
shelf VMEbus or Multibus I memory
boards from other vendors.

® Model R2300. As the mid-range
CPU board, the R2300 can be pushed

to 4.81 MIPS at a clock rate of 8 MHz.
But, unlike the R2100, this subsystem
requires the use of MIPS’ proprietary
memory board. It also has a deeper
four-stage gate array write buffer. The
price is $4,775.

® Model R2600. Priced at $6,420,
this is the company’s top-of-the-line
CPU board, capable of delivering 8
MIPS. To reach that performance it
also must be used with MIPS’ memory
board. It operates at 12 MHz.

® Model R2350. This is MIPS’ 4M-
byte memory board that is necessary
for optimum performance of its two
top CPU subsystems. Priced at $3,300,
it is designed as two independently
addressable 2M-byte memory banks.
The board supports 8-, 16-, and 32-bit
transfers.

® Component kit. This collection of
MIPS software is priced at $1,370. The
price includes Pascal, FORTRAN 77,
C and the binary license to its UMIPS,
the company’s version of the UNIX
operating system. UMIPS is offered
either as a version of AT&T Co.’s

We've set another standard
new HSMD interface.

To top it all off, they offer you the lowest cost of ownership today. Plus

Fujitsu’s promise for tomorrow—that you can continue to look to us for
improved performance and enhanced products that anticipate your next

HSMD requirement.

For more information or to
arrange for an evaluation unit
for the 8" or Eagle disk drive,
call (408) 946-8777 or write
Fujitsu America, Inc., Storage
Products Division, 3055
Orchard Drive, San Jose,

CA 95134-2017.

We're developing
technology for you.
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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. 22 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.
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System V.2, or of Berkeley UNIX Ver-
sion 4.2.

® Development system. For $59,000,
MIPS offers a complete development
system with a chassis for either Multi-
bus IT or VMEbus. The system comes
with MIPS’ R2300 CPU and R2350
memory board (capable of 16M bytes),
a 337M-byte Winchester disk drive, a
60M-byte quarter-inch streaming tape
drive, Ethernet controller, six expan-
sion slots and the UMIPS operating
system.

Opening with what it considers a full
line of products, MIPS expects to do
about $8 million in business this year,
and reach $20 million in 1987. Accord-
ing to marketing vice president Sisto,
by March the company had $1.5 mil-
lion in orders for boards. Although
MIPS won’t comment on current con-
tracts, one major deal may be with

Prime Computer Inc. of Natick, Mass. .

It was with Prime that MIPS originally
contracted to deliver a workable sili-
con version of its first RISC processor .

The company identifies four basic
markets on which it intends to concen-
trate its sales, and the percentage of
revenues each should provide, as:
high-end computer aided design, man-
ufacturing and engineering worksta-
tion manufacturers, 40; multiuser
UNIX system vendors, 25; military
systems suppliers, 15; and makers of
high-performance communications
switches, 20.

Some industry analysts believe that
MIPS, as an early entrant into the
RISC game, is well-positioned to ex-
ploit the architecture’s power. Jeff
Canin of Hambrecht & Quist, San
Francisco, notes that MIPS’ low-end
product outperforms Motorola Inc.’s
MC68020 by a speed factor of 3-to-1,
and Digital Equipment Corp.’s VAX
11/780 by 4-to-1.

MIPS officials say they can milk the
architecture for even more power.
John Moussouris, a MIPS co-founder
and now vice president of VLSI devel-
opment, says the company’s RISC de-
sign allows performance to be doubled
every 18 months for the next 15 years.
In the near term that will come about
through the use of faster clock rates
and wider data paths. Later, MIPS
plans to use multi-processing tech-
niques to boost power. ]
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Sun’s NFS, ATTIS’ RFS to
compete for recognition

Lynn Haber, Associate Editor

NFS, which is already here, and
RFS, which is coming, are network
services that are likely to battle it out
to become the de facto standard
among major manufacturers of engi-
neering and scientific workstations.

NES is Sun Microsystems Inc.’s Net-
work File System, a network service
that permits users to transparently ac-
cess files on systems from a variety of
vendors. It seems to have the lead in
the standards sweepstakes over RFS
(Remote File Sharing), which will be
AT&T Information Systems’ entry.
ATTIS intends to offer RFS as a fea-
ture to UNIX System V Release 3.0,
expected this year. RFS will permit
users to share files between different
UNIX operating systems—but only
UNIX systems.

According to Bill Keating, NFS
product manager at Sun, Mountain
View, Calif., 28 computer companies
provide implementations of NFS for
their systems and 30 more are evaluat-
ing it—including European and Japa-
nese manufacturers.

Sun published the NFS specifica-
tions in early 1985 when it introduced
the protocols, thereby making them
available to everyone, and it licensed
its own implementation. Sun worksta-
tion customers get NFS bundled free
with the operating system.

Key support for NFS came when
Digital Equipment Corp. (DEC) an-
nounced this past January that it will
implement NFS protocols for the com-
pany’s computers running the
ULTRIX operating system (ULTRIX
is DEC’s version of UNIX.) “We saw
NFS as being the accepted file system
within the industry,” says Rich Lewan,
DEC workstation marketing manager.
“We believe it’s a good and solid net-
working service.”” DEC, a leading ven-
dor of scientific and engineering com-
puters, would not say if it will
implement NFS on VMS, the compa-
ny’s proprietary operating system.

Other NFS supporters include
Alliant Computer Systems Corp.,

Acton, Mass.; Convex Computer
Corp., Richardson, Texas; Data Gen-
eral Corp., Westboro, Mass.; Gould
Inc., Computer System Division, Fort
Lauderdale, Fla.; and Texas Instru-
ments Inc., Dallas.

The most often cited benefits of
NES, aside from its open nature and
transparency, are savings in disk space
and file consistency. Prior to NFS, file
transfer across a local area network
required file duplication, which eats up
disk space and creates the potential for
inconsistent files. Sun’s network file-
sharing service architecture allows
workstations to share access to the
single file.

Promotes open systems

The beauty of NFS, says supporters,
is that it operates independently of
machine type or operating system.

At the January UniForum trade
show in Anaheim, Calif., Sun hosted a
demonstration of NFS on systems from
over 12 vendors running four operat-
ing systems: Berkeley UNIX Version
4.2, ATTIS’s UNIX System V 2.0,
DEC’s VMS and MS-DOS. Machine
types ranged from personal computers
to minisupercomputers.

Transparent file access, while avail-
able on proprietary distributed systems
such as Apollo Computers Inc.’s DO-
MAIN and DEC’s DECnet LAN, are
not found on heterogeneous systems.
Transparent file access means that a
user can access files anywhere on the
network and use them as though they
were resident on that individual’s sys-
tem—without having to know the loca-
tion and address of the file.

Not software, NFS is a set of proto-
cols that reside in the kernel of the
local operating system and, according
to Sun’s Keating, is compliant with
layers 5, 6 and 7 (Session, Presentation
and Application) of the International
Standards Organization’s seven-layer
model for open systems interconnec-
tion (ISO/OSI). But Keating cautions
that NFS is not an OSI product be-
cause the exact specifications for the
upper layers of the reference model
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EMC just gave the
most advanced
superminis

the most advanced
SUpermemory.

EMC announces an extraordinary leap forward in limited by DEC’s 68MB memory capacity. Now
memory board technology for the VAX™ 8650 and you can give it as much memory as your current and
8600 superminicomputers. future applications require—from 20MB all the way
Supermemory: The first commercially avail- up to 128MB.
able memory boards to utilize high-density Megabit And do it with the most reliable memory ever
chip technology. manufactured.
No longer does your VAX system have to be For the first time, you can give your VAX sys-
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VAX 8650

tem enough speed and performance to rival most
mainframes.

Our 16MB supermemory design takes half

the space of DEC™ add-in memory boards.

One of the big differences between EMC’s new
16MB supermemory and DEC’s 16MB memory is
obvious at a glance.

DEC'’s board is twice as fat as ours.

That’s because it's actually a cumbersome mul-
tiple board assembly.

What’s more, DEC uses older 256K RAM tech-
nology and surface-mounted devices that require
over 11,000 solder points. That’s nearly five times as
many board connections as you'll find on our new
supermemory.

Each EMC 16MB supermemory board takes up only one slot.

Maximum capacity 128MB.
‘lw ‘liM_B 1§'M_B 19!_9 1;5‘!18 IEM'_B I;GO'J_B IQM_B
24 ! H . . SRR
Each DEC 16MB memory board takes up two slots.

Maximum capacity 68MB.
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16MB 16MB 16MB 16MB

As a result, DEC’s multi-layered 16MB board
takes up two full slots. While EMC’s new 16MB
supermemory board occupies just one.

By making full use of every available memory
slot, our new supermemory virtually doubles your
VAX system’s main memory capacity.

And you'll protect your investment with EMC
memory through generous trade-up credits. If you
start with our 4MB cards and in the future want to
upgrade to higher capacities, you never lose a cent
of your initial investment.

You can configure our supermem-
ory with any combination of EMC
or DEC 4MB or 16MB memory boards
into either an 8650 or 8600.
All, we might add, without
affecting your DEC maintenance
agreement in any way.

See us at DEXPO South, Booth #1126

Super reliabilitf' lfplus the industry’s only
unconditional lifetime warranty.

Our new supermemory’s greater density of RAM
delivers the highest reliability per bit or byte ever
offered by any manufacturer.

Every single EMC supermemory board
undergoes a rigorous 100-hour test and burn-in
procedure. Including 24 straight hours of CPU
qualification under online conditions in our own
VAX 8600 superminicomputer.

Because EMC memory boards are so reliable,
there are no maintenance charges of any kind.

While with a DEC memory board, your
maintenance charges over five years would amount
to a stiff $24,000 per card.

Another super product from the world’s largest
independent supplier of add-in memory.
No other independent supplier offers you anywhere
near the variety of different memory sizes for the
VAX system family.

Not just for the 8650 and 8600, but for the 785,
780, 750, 730 and the MicroVAX™ II systems as well.

And every EMC add-in memory board comes
with our unconditional lifetime warranty. The only
one in the industry.

If you even suspect a problem, just call our
special toll-free number and we’ll rush you a new
board within 24 hours—absolutely free.

And it’s available now for immediate delivery.
We're already delivering our revolutionary ™,
new 16MB supermemory.

And we'll be happgr to provide you with a
free cost analysis based on your system’s current
and anticipated needs.

For more information—
or to order—just call
us at the toll-free num-
ber below. Or write
EMC Corporation,
12 Mercer Road,
Natick, MA 01760.

For information or to
order, call today:

1-800-222-EMC2

(In MA, call 617-655-6600)

European Headquarters: In London (088385) 2434; International Number -44 88 385 2434,
U.S. TELEX 948615. VAX, DEC and MicroVAX are registered trademarks of
Digital Equipment Corporation.

2 No one is more committed
to memory.
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have not been established. When they
are, Keating contends, NFS will com-
ply with the open systems standard.

Despite the groundswell of support
for Sun’s NFS, ATTIS has not dropped
plans to offer RFS to the UNIX world
when UNIX System V Release 3.0 is
born.

According to Dave Sandel, division
manager at AT&T Computer Systems,
Summit, N.J., ATTIS will eventually
offer source versions of RFS—so that
value added resellers and OEMs can
utilize the technology for their own
purposes—in addition to an initial of-
fering of RFS on the company’s 3B2
minicomputers. Sandel says ATTIS
will eventually implement RFS across
the company’s entire product line.

RFS is a kernel architecture and is
protocol-independent, according to
Sandel. It runs under the Transport
Layer interface—level 4 on the ISO/
OSI model. Unlike NFS, which is a
network service that deals with files,
RFS reportedly allows users to trans-
parently access devices as well as files.

Sun’s Keating says NFS takes a cafe-
teria approach to network services in
that it allows users to choose among
services. NFS is the first in a series of
network services that will be available
from Sun, says Keating, and will coex-
ist with additional network services
and provide complementary and com-
patible functions.

Vicki J. Brown, senior analyst at
International Data Corp., Framing-
ham, Mass., believes that RFS will be
a strong contender because it has the
support of ATTIS and because the
UNIX operating system pervades the
scientific and engineering fields. “I
think, though, that Sun’s NFS is a
grander and broader scheme for open
systems,”” she contends.

Despite ATTIS’ push for RFS,
Brown sees DEC’s backing of NFS as
significantly influencing the industry’s
awareness of Sun’s proposed standard.

The battle will rage for awhile, how-
ever, as manufacturers take sides. For
example, Apollo, a rival of Sun’s, has
announced support for ATTIS’ RFS.
According to Mark J. Hatch, the com-
pany’s communications and operating
systems marketing manager, RFS is a
superior solution to NFS from both a
marketing and technical perspective.
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“Basically, Apollo wants to support
the file system that it feels will be the
industry standard,” he says.
Meanwhile, while squared off on the
file-service issue, Sun and ATTIS have
agreed to look for ways to converge
their conflicting versions of UNIX.

In addition, Hatch contends that
ATTIS can support RFS better than
Sun can support NFS. Hatch says NFS
is technically weak in concurrency con-

trol in file security; and in the
maintenance of UNIX file system
semantics. O

Capacity, economy hinder
PBXes for datacom

Stephen J. Shaw
Washington Editor

In the early 1980s, private branch
exchanges lined up against local area
networks and telephone-company-
provided leased-voice services in the
race to wire offices with integrated
voice/data communications. Although
far from over, the contest has begun to
resemble that between the fabled tor-
toise and hare. Two recent market
studies indicate the tortoise-like
PBXes stand little chance of recover-
ing lost ground.

Analysts report that PBXes—tele-
phone switching systems usually
owned and operated by the user rather
than by the telephone company—have
simply failed to live up to their promise
because of various technical, market-
ing and economic reasons. As a result,
market researcher International Data
Corp. (IDC), Framingham, Mass., ex-
pects the installed base of PBXes to
grow only 2.75 percent a year between
now and 1990. Instrumental in that
slow growth is the sheer cost of using a
PBX as a data switch. The studies say
the price will preclude truly integrated
voice/data office systems for the
forseeable future.

Just a few years ago, PBXes were
being touted as the potential kingpin of
the automated office. They were capa-
ble of handling both voice- and data-
switching tasks and of providing so-
phisticated value-added features for
telephony and for data-communica-
tions applications. The technology was
alluring: pumping one digital stream
through a central piece of hardware
that handled telephone management
(call transfers, conferences, billing in-

formation, etc.), and also enabled
computer-based workstations to switch
among internal host systems, other
workstations and external databases.

But true voice/data integration re-
mains an unfulfilled promise. Users
have chosen LANS over PBXes for
data communications. They have an-
swered their needs for advanced voice
services with similar services provided
by local telephone companies under
what has become known generically as
Centrex.

According to a recent study by mar-
ket researcher Venture Development
Corp. (VDC), Natick, Mass., the inte-
gration of data connectivity into
PBXes was not based on user require-
ments. It gathered momentum by the
sheer excitement of its technology and
was pushed by PBX vendors so they
wouldn’t be frozen out of the more
lucrative data communications market.
“Users simply don’t have the applica-
tions for switched data yet,” comments
VDC analyst Bill Garrett. “It’s not like
they’re demanding something that’s
not there yet.”

IDC’s market study pegs the growth
of the installed base of PBXes, in
terms of telephone lines, at a modest
3.5 percent between 1984 and 1985. In
1984, the number of lines shipped was
an estimated 3.64 million, for a value
of $2.79 billion. In 1985 those numbers
grew to 3.86 million lines shipped,
totalling $2.98 billion. IDC says ship-
ments are expected to grow at an annu-
al compound rate of 5.83 percent until
1990. Replacement or upgrading of
existing lines will account for more
than half of the growth. IDC expects
the installed base of new systems to
grow at a compound rate of only 2.75
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percent a year.

IDC pins the slow growth of the
PBX market on a combination of four
factors:

® The failure of manufacturers to
deliver promised new technology to
the market, specifically, “truly” inte-
grated voice/data PBXes;

® Suppliers’ inability to differentiate
their products, caused partly by a glut
of new vendors entering the market in
1984 with similar products. Products
were differentiated only by descrip-
tions of their capabilities rather than
by their underlying technology;

® User confusion and frustration
over both the technology and the long-
term viability of newer vendors;

® The repositioning of Centrex serv-
ices once provided by the former Bell
telephone operating companies. Those
companies were able to capture much

of the demand for advanced voice
services by leasing tailored packages
rather than by selling all-inclusive, and
expensive, hardware.

According to VDC’s Garrett, no
more than 15 percent of PBX lines are
currently being used to carry data traf-
fic.

A VDC survey of users, revealed
that, while larger PBX users “‘almost
without exception” specify data capa-
bilities in their PBX requests for pro-
posals, 75 percent of the survey re-
spondents are using their PBX only for
voice applications.

PBXes have yet to fulfill their role in
data communications because of cus-
tomers’ patterns of use, economics
and, to a lesser extent, the dearth of
true voice/data PBXes: the “‘fourth-
generation PBX’ that could handle
both voice and data tasks with equal

WHO CONTROLS WHAT IN THE PBX MARKET
(PBX vendor market share in percentage—based on 1984 line shipments)
&
& Ravate e
& $& & & & 88 FTEITE &5
AT&T 9 9.0 220 19.0 220 32 17.0 620
American Telecom 10 6.0 28 103
Anderson Jacobson 1.0 2.0 09 34
Ericsson 1.0 3.0 8.0 9 ) ¢ 61
GTE 3 3.0 55 3.0 36 131
Harris 5 35 1.0 1.0 21 75
Hitachi 1.0 0.4 13
ITT 15 3.0 30 1.0 41 151
Intecom 12.0 14.0 15 36 130
Mitel 27 24 6.0 20 1.0 430
NEC 2 5.0 9.0 8.0 8 45 163
Northern Telecom 18.0 23.0 23.0 26.0 36 1941 696
Oki 2 50 20 21 76
Rolm 5 16.0 21.0 21.0 20.0 16.6 605
Siemens 2 50 3.5 25 41 151
Solid State 0.5 1.5 1.6 0.5 0.9 34
Stromberg-Carison 10 1.0 0.6 21
‘Telenova 25 1:3 47
Teleresources 1.0 1.0 35
United Technologies 15 15 2.0 15 1.8 64
Key:
Very low end = up to 50 lines High end = 800 to 2,999 lines
Low end = 50 to 199 lines Very high end - = 3,000 to 10,000 lines
Mid range = 200 to 799 lines Super high end = over 10,000 lines
Source: International Data Corp.

42

facility.

According to an AT&T Co. spokes-
man, data transfer in an office environ-
ment has evolved in a manner inimical
to PBX switching. “The normal pat-
tern of usage for a data workstation
user is to come into the office in the
morning, sign on to the terminal and
connect with a host for the rest of the
day. With a lot of heavy data users,
you begin to tie up the capacity of the
PBX, because it has to dedicate sepa-
rate lines for all those terminal-host
connections,”’ the spokesman says.

IDC anticipates that this equation
will dictate separate voice and data
office systems, at least in the near
future. Data PBXes—switching sys-
tems that carry data traffic exclusively
—can provide interconnection and net-
work-management functions for ap-
proximately $300 to $600 per port.
Traditional voice-oriented PBXes, the
IDC report estimates, cannot perform
data-communications functions for less
than $1,000 per line.

LANSs, with their variety of switch-
ing approaches, have provided a less
expensive pipeline for data communi-
cations.

The data throughput rate of PBXes
is also slower than that of LANs. One
of the fastest PBXes currently offered,
the Meridian system from Northern
Telecom Inc., Nashville, Tenn., can
transmit data at 2.5M bits per second
(bps) over twisted-pair wire. By con-
trast, IBM Corp.’s Token-Ring Net-
work handles data at 4M bps, and
some LANSs carry data at throughput
rates up to 80M bps.

Lastly, market acceptance of the in-
tegrated voice/data PBX has been
hamstrung by the delay of the so-called
“fourth-generation switch,” one that
can switch both data packets and the
digital voice/data circuits found in the
current ‘“‘third-generation” PBXes.
Additionally, the fourth-generation
switch will allow for a distributed pro-
cessing architecture to take full advan-
tage of “‘smart” microcomputer-based
telephone handsets. Some vendors
claim that theirs is such a fourth-gene-
ration PBX, but the IDC study asserts,
““The PBX market has been character-
ized by a great deal of hype concerning
the increased capabilities of a new gen-
eration of PBXes.” O
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with an emerging technology
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A new computer company
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__Goncurrent Computer
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applications. In fact, Concurrent
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delivered over 55% of all the
parallel processing solutions
operating today.

And that’s only the beginning.
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CIRCLE 0. 24 ON INQUIRY CA



In the high performance race
for computing power, uniprocess-
ing doesn’t stand a chance. Not
against Concurrent Computer
Corporation’s innovative, proven
parallel processing concepts.

How parallelism works.

Every large application is made
up of many interdependent tasks.
A uniprocessing serial approach
would execute them one at a
time. Instead, we divide them
into related segments, and
distribute them to multiple real-
time processors.

‘We've poured on Parall
that leave Uniproc

Some handle I/O or trans-
action processing. Others
execute number crunching or
maintain a database. But all
work concurrently. And far
more efficiently.

The advantages are clear.
Computing performance is
maximized, with dramatic
increases in speed and through-
put. No more I/0 bottlenecks.
The use of multiple processors
provides inherent built-in avail-
ability. And a high degree of
configuration flexibility. At a
minimal cost.




el Processing Solutio e
essing in the dust.

Unlimited potential. Unlimited growth.

With a single machine, you’re
always bound by limitations.
Either you're overcompensating,
or you're compromising. But
with our unique parallel pro-
cessing solutions, you get just
the computing power and speed
you need. No more. No less.

If your present computing
application demands unipro-
cessing, you can begin with our
uniprocessors and then upgrade
to parallel processing later on.
And Concurrent Computer
Corporation can let you make
this transition easily.

When you’re ready for expan-
sion, you can plug in auxiliary
processors with minimal redun-
dancy. And without software
changes. So you grow at your
own pace. Incrementally. And
very economically.

Not just in the low cost of
adding additional processors.

Not just in software protection.
But in every aspect of your
installation, from overhead to
footprint to operating costs.

The race is on. And it looks like
Concurrent Computer Corporation
is about to take the lead.

Concurrent
Computer Cozpozaaan ,
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British Telecom advances
on America through Mitel

Keith Jones, European Editor

Mitel Corp., a leading North Ameri-
can vendor of small private automatic
branch exchanges, has had a tough
couple of years. When the Kanata,
Ontario, company sought to introduce
its SX-2000 to the market for large
digital PABXes (up to 10,000 lines),
shipments were delayed from 1982 to
1984, due to production problems. The
company lost $22.7 million in fiscal
1984, and another $22.7 million in fis-
cal 1985. Things could have looked
better.

Today they do. The company may be
on the way up again thanks to the
recent acquisition of a 51 percent con-
trolling interest by British Telecommu-
nications Plc., London. British Tele-
com, the dominant common carrier in
Great Britain, boasts annual revenues
well over $10 billion and profits of
around $1.5 billion. “Mitel now has a
sugar daddy from Britain and should
do well in the market for PABXes with
more than 100 lines,” says Doane
Perry, a telecommunications consul-
tant with International Data Corp.,
Framingham, Mass. That task has
been made smoother by the $228.6
million that British Telecom paid for its
share of the company.

Of greater importance to the U.S.
telecommunications market overall,
however, is the trans-Atlantic foothold
British Telecom has gained with the
purchase. “Prospective customers who
were planning to buy SX-2000 from
Mitel now know that the company’s
future is assured,” says a British Tele-
com spokesman. But he freely admits
that the Mitel takeover is simply part
of British Telecom’s strategy to trans-
form itself into an international infor-
mation-technology company. Most
European common carriers’ business
activities are limited to their home
country, but British Telecom was de-
nationalized in 1984 and thus was freed
to seek global opportunities.

Mitel’s new financial support may be
sturdy, but enlarging the company’s—
and thus British Telecom’s—U.S. mar-
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ket share won’t be an easy task, assert
some analysts. “Mitel will have an
uphill battle in the bigger PABX mar-
ket,” says William Garrett, an analyst
with market researchers Venture De-
velopment Corp., Natick, Mass. Major
vendors, such as AT&T Information
Systems, Northern Telecom Ltd.—an-
other Canadian company—and Rolm
Corp., all enjoy a big lead over Mitel
in PABX sales. Telecommunications
analyst Alan Fross of Eastern Manage-
ment Group, Parsippany, N.J., adds
that Mitel can also expect greater com-
petition in the under-100-line PABX
market from more vendors, as well as
competition from products that offer
the more advanced digital switching.
All Mitel’s PABXes are currently ana-
log except for the top-of-the-line SX-
2000.

Keeping up with the Rolms

Mitel’s assistant vice president of
marketing for North America, Charles
Urquhart, based in Boca Raton, Fla.,
acknowledges that limitation in its
PABXes, but says that the full Mitel
line will be digital by this fall. The
Mitel family includes the SX-10,
S$X-20, SX-100 and SX-200, which
range in line capacities from 32 to 150;
the Generic 1000, which handles up to
350 lines; and the SX-2000, which ac-
commodates from 100 to 10,000 lines.

Despite the obstacles, Garrett con-
tends, “A lot of users of Mitel’s small
PABXes are potential customers for
bigger Mitel systems.” He adds,
“Mitel also has a lot of small PABXes
at satellite sites of big companies,
which are potential purchasers of big-
ger Mitel PABXes.”

In answer to Fross and Garrett as-
sertions that PABXes will increasingly
need local area network interfaces, Ur-
quhart maintains that Mitel has
planned for that too. The SX-2000 will
incorporate interfaces for Ethernet,
IBM Corp.’s Token-Ring Network and
the Manufacturing Automation Proto-
col, he says, adding, “Mitel has al-
ready demonstrated an Ethernet inter-
face on the SX-2000, and we could

supply it to a customer, if it’s needed.”

Fross and Garrett also say that Mitel
needs to restructure its distribution
network, particularly for its SX-2000,
to become more competitive. Tradi-
tionally, Mitel has shipped all its prod-
ucts to wholesalers (Mitel calls them
“supply houses’’), who in turn sell to
dealers (“‘interconnects”). But those
2,000-0dd dealers sell a wide variety of
telecommunications equipment, in-
cluding simple telephones. Garrett in-
sists that, with the SX-2000, Mitel
needs to be much more selective, by-
passing wholesalers altogether in some
cases and shipping directly to large
dealers. Only they are capable of han-
dling such a sophisticated product, he
maintains. Urquhart says that, within
the last 18 months, the company has
acquired 35 large dealers with regional
or national coverage to handle the
SX-2000.

In Fross’ opinion, Mitel also needs
to reopen a key sales channel through
the Regional Bell Operating Compa-
nies (RBOC). Because of the two-year
delay in SX-2000, Mitel lost out in the
first round of accords that the RBOCs
struck with PABX manufacturers after
the RBOCs became independent of
AT&T Co. Fross thinks that Mitel now
has a chance of making deals with
some of them, because they are cur-
rently re-evaluating their suppliers.
Mitel’s Urquhart says the company is
talking to all of the RBOCs and hopes
to reach agreements by the end of next
year to supply three or four of them
with the SX-2000.

Mitel is also divesting certain outlets
in a consolidation to improve its pene-
tration of three major markets. It is
moving out of Latin America and
other Third World areas in favor of
North America, Europe and the Peo-
ple’s Republic of China. The company
has a plant in Portskewett, Wales, and
for several years has been supplying
British Telecom with smaller PABXes,
which British Telecom sells to end
users. In China, the SX-200 is manu-
factured under license.

Analyst Edward Meier of Dataquest
UK Ltd., London, is skeptical of
Mitel’s European expansion plans.
Government-owned common carriers
that sell PABXes to end users favor
PABX suppliers who manufacture
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Concurrent Computer
Corporation is confident that
the future of computing lies in
parallel processing technology.

And we think it’s only a
matter of time before you come
to the same conclusion. There is
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within the country, he points out. Ur-
quhart is more optimistic. Mitel has
already obtained technical approval in
West Germany and Italy for its
PABXes to be connected to the public
telephone network.

The signs are that Britain itself won’t
necessarily be an easy sell. The British
government has obtained agreements
from British Telecom—the country’s
largest supplier to end users of
PABXes—that it will not buy PABXes
either wholly or predominantly from
Mitel. The government’s goal is to
prevent damage to traditional British
PABX suppliers such as The Plessey
Co. Plc. and General Electric Co. Plc.
One of the agreements restricts British
Telecom until 1988 from buying more
Mitel equipment by value per year
than it did in 1985. British Telecom has
also promised to continue putting
PABX orders out to open tender.

A new face at the top

To oversee Mitel’s operations world-
wide, British Telecom has made its
own deputy chairman, Deryk Van der
Weyer, Mitel’s new chairman. He is
replacing Terence Matthews, who him-
self took over as chairman last year
from Dr. Michael Cowpland. Mat-
thews and Cowpland founded Mitel,
and both remain on Mitel’s board of
directors. Anthony Griffiths will con-
tinue as Mitel’s president and chief
executive officer.

Van der Weyer faces a healthy chal-
lenge, as Mitel is not out of the finan-
cial woods yet. On top of its successive
annual losses of $22.7 million in 1984
and 1985, it lost another $31.9 million
in the first nine months of fiscal 1986.
Several factors have contributed to the
losing streak, says a spokeswoman for
the company. These include develop-
ment costs of the SX-2000; a write-
down of nearly $8.5 million on inven-
tories of older analog PABXes; and a
loss of more than $7 million at Mitel
Semiconductor, the company’s inte-
grated circuit manufacturing division.
Mitel Semiconductor accounts for ap-
proximately 10 percent of Mitel’s over-
all revenues, which totalled $209.1 mil-
lion in the first nine months of fiscal
1986. Urquhart also cites the increased
competition in the small PABX market
as a contributing factor to the losses.
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British Telecom has gained more
than a foothold in the U.S. telecom-
munications market with the Mitel
purchase. British Telecom is now look-
ing to further extend its operations
with the purchase of ITT Dialcom, a
subsidiary of ITT Corp., New York.
ITT Dialcom leads the market in sell-
ing the use of its packet-switched net-
work to organizations setting up their

own electronic mail services.

A British Telecom spokesman says
there is no link between the Dialcom
and Mitel acquisitions except that they
are both part of British Telecom’s ex-
pansion strategy. Observes Venture
Development Corp. analyst Leone
Pease: ‘“‘British Telecom is clearly
building an empire for itself in the
United States.” O

FORTRAN FROM
THE HIGHEST
AUTHORITY.

Namely, RM/FORTRAN"™ from Ryan-McFarland.
Its nothing less than a mainframe FORTRAN
compiler for a pc. Its also a full ANSI 77, complete
with mainframe extensions and GSA-certified error-
free at the highest level. And, thanks to our high
optimizing compiler; it$ the fastest pc FORTRAN
you can buy. To do just that, call us at 213-541-4828.

Or write 609
Deep Valley Dr,
Rolling Hills

RYAN-
McFARLAND

Estates, CA 90274. Masters of the Language.

RM/FORTRAN is a trademark of Ryan-McFarland Corporation. ©1986 Ryan-McFarland Corp.
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Announcing

the Wren™ II Half-Height
and Wren III 5%" drives.

Two high performance, high capacity with a typical seek time of 28 ms. The

drives that represent not only the fastest fastest in its category.

of their species, but the best engineered, The Wren I1I is the fastest high

best designed drives in the world. capacity unit available anywhere. It stores
The Wren II Half-Height has 51 MB up to 182 MB with a typical seek time

of unformatted storage, (40 MB formatted), of 16.4 ms.




Both have 20,000-hour MTBF and No one in the world has sold more

require no preventative maintenance. 5% " high performance, high capacity
And both are covered by the best sup- drives than Control Data. A sure sign of
port services in the industry. satisfied customers.

The Wren family offers a variety of For more information, call 1-800-
industry standard interfaces, including 828-8001 ext. 82. (In Minnesota, call
ST506 on the Wren II Half-Height. The 612-921-4400 ext. 82.) Or call your local
Wren III offers ESDI and SCSI. Arrow or Kierulff distributor.

(GB) CONTROL DATA
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Spreadsheets move out fo
more powerful machines

Michael Tucker, Associate Editor Long regarded as personal computer
products restricted to the MS-DOS

Spreadsheets have left home in and CP/M operating systems, spread-
search of new adventures. sheets have appeared recently on ma-

VME
Sub-Compact

for OEM and VAR users.

« System V operating system
* $3,495 (sample)

SORD—Japan’s most innova-
tive computer corporation—
puts UNIX to work in the SORD
M680UX (Unibox): a multi-user,
multi-task system—at highly ad-
vantageous pricing. M680UX:
68010 CPU (10MHz). Standard
1 MB memory up fo 16 MB.
Either § or 12 VME Bus Slofs.
System V. (68020 models with
6881 and SCSI| available on
60-day delivery.) Send now for
descriptive literature; call to
order a sample.

0 o] 68 L)

SORD COMPUTER CORPORATION, TOKYO, JAPAN. TLX: 2522745 SORDJ

SORD COMPUTER OF AMERICA, 645 Fifth Av., N.Y., NY 10022—Tel: (212) 759-0140;

723 West 7 St., Los Angeles, CA 90017 —(213) 622-0244;

9 No. Main St., Lombard, IL 60148—(312) 627-6056.

SORD COMPUTER SYSTEMS (U.K.) (1) 631-0787; (IRELAND) (1) 482555; (W. GERMANY) 02161-663077.

UNIX is a registered frademark of Bell Laboratories.
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chines once believed to be too big and
powerful for such software. These in-
clude machines based on the UNIX
and XENIX operating systems, multi-
user microcomputers and minicomput-
ers and the so-called dedicated LISP
engines—computers designed for LISP
and other artificial-intelligence lan-
guages.

New, or upgraded, spreadsheets for
unusual markets have recently been
introduced by The Santa Cruz Opera-
tion, Santa Cruz, Calif.; Access Tech-
nology Inc., South Natick, Mass.; and
Chaparral Dallas Inc., Dallas.

The causes and consequences of the
invasion remain unclear. A good guess
about the cause is that spreadsheets
are migrating to new worlds simply
because the worlds are there.

An example of that comes from the
Santa Cruz Operation (SCO) with its
SCO Professional. The company de-
scribes the product as a Lotus Devel-
opment Corp. Lotus 1-2-3 work-alike
for the smaller UNIX- and XENIX-
based multiuser systems, such as IBM
Corp.’s PC/AT and AT&T Information
Systems’ PC 6300 Plus. This means
SCO Professional does everything MS-
DOS-based Lotus 1-2-3 does, but does
it in the more spacious XENIX arena.
It can, for instance, use XENIX utili-
ties, be multitasking and read existing
Lotus 1-2-3 files.

However, the true importance of
SCO Professional to spreadsheet de-
velopment lies in its multiuser capabili-
ties. The software includes facilities for
file- and record-locking, something
UNIX/XENIX products have tradi-
tionally lacked. It is also closely linked
to XENIX-NET, SCO’s XENIX im-
plementation of Microsoft Corp.’s
MS-NET network. Clearly, SCO envi-
sions XENIX-based microcomputers
functioning as servers in small net-
works of MS-DOS machines. It would
have local MS-DOS applications—spe-
cifically Lotus 1-2-3—feeding into cen-
tral, but compatible, XENIX products:
i.e., SCO Professional.

There is nothing particularly revolu-
tionary about the vision itself. UNIX
and XENIX have traditionally been
the operating systems for departmen-
tal machines. Even the link between
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CANYOU
GOBLIND

FROM
YOURVDT?

ARE VDTS REALLY A HEALTH HAZARD?

Come hear Renee Roth from the Center for Office Technol-

ogy explore the controversy surrounding the alleged health
hazards of long-term VDT use, one of the new debate sessions
being introduced at the 1986 National Computer Conference.
Also attend debates on “Can Software Ever Meet Legislated
Warranties?”, or “Do Current Software Protection and Pricing
Practices Constitute a Rape of the Users?” and others!

NCC ‘86, JUNE 16-19, LAS VEGAS, NEVADA.
WE'VE PUT MORE IN. YOU'LL GET MORE OUT.

[ Over 500 exhibits. Featuring the latest advance-
ments in the industry.

[ Over 100 Conference Sessions. Including offerings
on trends, controversial issues and case studies.

[] Over 30 Professional Development Seminars.
Designed for career and self-improvement, giving
full CEU credits.

[ Keynote Address by Robert L. Crandall, Chairman
of the AMR Corporation, the parent company of
American Airlines. Mr. Crandall is a leader in the
use of corporate computing power.

[]New! Attendee Planning Calendar. To help you
maximize each conference hour.

[]New! Dimensions in Software. 19,000 square feet

for software and software applications.
[]New! Exhibitor Forums. Where you can learn

more about the products, services and company

goals of the hosting exhibitor.

No matter what business or profession you're in,
NCC ‘86 has the computing applications and innovations
fo benefit you. And the new NCC ‘86 Attendee Planning
Calendar will show you how to tailor this conference to
your needs, making your visit as productive as you want
it to be.

To get your copy of the NCC ‘86 Preview
Program with Planning Calendar, and more information
about the conference, just send back the coupon below
or call toll-free 1-800-N€C-1986. (In Virginia call
(703) 620-8955.)

Please send me more information on NCC ‘86!

r-------------------------------------------1

!um

[ | want to find out more about the 1986 National Computer Conference. Please send me a free copy of the
NCC ‘86 Attendee Preview Program.

[ I'm interested in exhibiting at NCC '86. Please send me more information.

Title

Phone Number.

State Zip

T ——_
— 4 Name
—— A
—— -

e N Company
/
NCCB6 -
JUNE 16-19 Ciy

LAS VEGAS, NEVADA

MAIL TO: NCC ‘86, 1899 Preston Whife Drive, Reston, Va. 22091 OR CALL: Toll-free 1-800-NCC-1986. (In Virginio, call (703) 620-8955.)

YD
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GOFORIT

The Supermini Real-Time Benchmark Challenge

Take your best shot

We're throwing down the
gauntlet and challenging you to
challenge the best. If you're
evaluating high performance
supermini systems, demand a
benchmark. Try the parallel
processing power and awesome
real-time efficiency of our 3280
MPS against the other guys. Read
on and we'll tell you how to set it
up today. But first, take a look at
what they’ll be up against.

The 3280 has:

® As low as $26K per MIP

® Easy expansion

® Up to 33 MIPS

® Growth without replacement
® High availability

® Low life-cycle cost

® 64 MB/sec. bandwidth

And if that doesn’t impress you, check out these High-End

Supermini price performance numbers:

P ————

Concurrent
Computer DEC DEC DEC
Corporation 8600 8650 8800
3280MPS
o $250,000
Pl o $350,000 | $475,000 | $650,000
$860,000
Performance
g 61t033.8 4.7 6.9 11.3
$40.7K
$K/MIP to $74K $68.8K $57.5K
$25.5K
List prices are for processor only or entry-level configurations.
*Single precision whetstones.
The truth is the proof
We're putting the test of real-time The 3280 MPS from Concurrent R T T e ——
on the line. Computer Corporation. To take the I’ll go for it.
All you have to do is fill out the 3280 MPS challenge, or receive more Name
coupon or call. We’ll put you in information, mail the coupon. Or call Title
touch with one of our worldwide toll-free: 1-800-631-2154.
benchmark centers. They’ll show Company
you how the 3280 MPS is making Address
real-time performance history by City State Zip
meeting the toughest real world Phone ()
challenges. o
Application
We'’re ready for your challenge of i " MP F £ " 7l ]
thC 3280 MPS When we Wlﬂ o) u’?e" ail to: Concurrent omputer Corporation,
. Two C Place, O ,NJ. 07757.
o wii Computer Corporation B R e |
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MS-DOS spreadsheets and UNIX
spreadsheets was predictable; there
has been for some years an entire
industry devoted to linking UNIX to
MS-DOS (MMS, January, Page 83).

What’s important is the size of the
machines. The PC/AT and the PC 6300
Plus are among the cheapest and small-
est UNIX engines around. It has been
suggested that spreadsheets are ap-
pearing on UNIX machines simply be-
cause those machines are finally inex-
pensive enough to enjoy widespread
use on the desktops of business.

Spreadsheets gain Access

On the other hand, spreadsheets are
also gaining acceptance on expensive
multiuser machines. Access Technolo-
gy has been selling spreadsheets for
multiuser systems since 1980. The
product, 20/20, now runs on UNIX
systems, Digital Equipment Corp.
VAX and MicroVAX machines, IBM
computers and several other multiuser
microcomputers and minicomputers.
Access’ 20/20 offers extensive graphics
capabilities, macros, on-line tutors,
windowing and the ability to run other
programs from within itself. It also
provides a data import/export facility
that allows communication with word
processors and database management
systems.

Calling it a “‘hi-fi spreadsheet,” Ac-
cess says the major sales of 20/20 have
been to software developers who inte-
grate the spreadsheet into their own
products. As of now, 20/20 has over 15
remarketers. Among them are Wang
Laboratories Inc., Lowell, Mass.,
which incorporates the product in its
Wang Office, office-automation, pack-
age; Motorola/Four-Phase Systems,
Cupertino, Calif., which uses it in its
Business Assistant package; and
Charles River Data Systems, Framing-
ham, Mass., which integrates it into its
Work Center, factory-automation de-
cision-support, software.

More than being well suited for val-
ue-added resellers, 20/20 also provides
significant evidence of how pervasive a
concept the spreadsheet has become.
Even highly sophisticated users are in-
creasingly demanding that their multi-
user machines behave as though they
were personal computers. To survive,
hardware and software vendors are
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turning to products like 20/20—if only
to give their offerings the kind of user
interface that the marriage of Lotus
1-2-3 with the PCs seems to have made
a de facto standard.

The most exotic spreadsheet on the
market may be HyperCalc, from Chap-
arral. HyperCalc is a spreadsheet with
no less a target than the Explorer
artificial-intelligence workstation from

Texas Instruments Inc., Dallas. Ex-
plorer is a dedicated LISP engine de-
signed for advanced computing appli-
cations.

HyperCalc and the Explorer appear
to make a comfortable match. Hyper-
Calc is designed not only for LISP
programmers who want to run simple
spreadsheets on their esoteric symbol-
ic-processing computers, but also for

Custom Keypads in
Just 10 Days!
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A versatile
spreadsheet,
20/20 from Ac- |
cess Technology |
runs on several
multiuser sys-
tems and offers
macros, on-line
tutors, graphics
capabilities and
windowing.

VARs and developers who need a user-
friendly front end. Programmers can
put together high-powered expert sys-
tems runnning on the Explorer and
then use HyperCalc as the user inter-

face.

HyperCalc isn’t cheap—its sug-
gested list price is $3,000—but it may
still be a bargain for TI and its VARs, if
it makes the Explorer easily accessible

to commercial users. Indeed, Hyper-
Calc could have an exciting future if TI
continues its efforts to get LISP en-
gines onto the desk. As part of a
contract with the Defense Advanced
Research Projects Agency, TI recently
developed a single-chip LISP pro-
cessor. If TI, or an imitator, chooses to
market such a chip, hardware vendors
could produce a generation of inexpen-
sive, desktop workstations with Al ca-
pacities even greater than those of
today’s highly advanced Al machines.
And all of those computers would be
looking for software.

So, it may be that the spreadsheet’s
sudden turn for the exotic is a product
of both users’ demands and the in-
creased availability of new technology.
LISP machines, UNIX-based pro-
cessors and the like have finally be-
come inexpensive enough for the desk-
top arena, but users have firmly set the
price of admission: They want their
spreadsheets to behave like Lotus
1-2-3 running on a PC. OJ

over

AIR FREIGHT
AIR EXPRESS

SAME DAY DASH.
DELTA TAKES IT THERE.

For same-day delivery of small packages, Delta DASH
takes it there. Any package, under 70 II))
normal business hours will arrive that same
For packages over 70 lbs., Delta Air Express takes it
there on the flight specified. Guaranteed.
Delta ships airport to airport or door to door. And we
can deliver your shipment to

lbs., shigped during the

dy.

100 cities, over 10,000

US. communities.

With Delta DASH, time
is on your side.

Y Call 800-638-7333;in
Baltimore call 269-6393.

©1985 Delta Air Lines, Inc.




The TI-Speech optio

Text-to-Speech

Connected Word Recognition
Discrete Word Recognition
2,400 bps Record and Playback
9,600 bps Record and Playback

32,000 bps Record and Playback
Telephone Interface (optional)

On one PC option board!

says it all

...for under $1,000.

The TI-Speech option gives you versatile
speech capabilities on one plug-in option
board—for both the Texas Instruments
Professional Computer family and IBM®
Personal Computer products.*

The Text-to-Speech capability allows
any English information stored as ASCII
text to be spoken—and the natural,
computer-generated voice provides the
flexibility of an unlimited vocabulary.

Connected word recognition lets the
computer understand specific commands
spoken in a natural, conversational man-
ner. For situations that require it, discrete
word recognition allows the computer to
listen for specific commands spoken indi-
vidually. In either case, spoken com-
mands can replace a number of predeter-
mined keystrokes.

You get a range of 2,400, 9,600, or a
full 32,000 bps for voice storage and
playback. This lets you balance the max-
imum recording time with high-quality,
natural voice output, depending on your
application requirements.

With the optional telephone interface,
your computer can place a telephone call,
send and receive Touch Tone® signals, or
answer your phone. You may combine
any of the telephone and speech func-
tions to create applications that can dra-
matically extend the capabilities of your
computer.

Let’s start talking.

For more information on the TI-Speech
option and how you can get started, call

us toll-free at 1-800-527-3500. If you want
to hear an example of TI-Speech, call
1-512-250-4114 (this is a toll call).

*(Not for use on the TI Pro-Lite TM computer or the IBM
PCijr computer.)

TI-Speech and Pro-Lite are trademarks of Texas Instruments.

IBM is a registered trademark and PCjr. is a trademark of
International Business Machines Corporation.

Touch Tone is a registered trademark of AT&T.

TEXAS "?
INSTRUMENTS

Creating useful products
and services for you.



SIEMENS

GRAND PRIX for “Micro-boards”
Favourite: Central Computer Unit

SMP-E19-A8

Good news from the Modular Microcomputer Board
System SMP:

The Central Computer Unit SMP-E 19-A8 is the
favourite in the microcomputer grand prix for compact
single euroformat boards.

It has the following SMP characteristics, time tested

in numerous industrial applications.

® SMP bus

@ Standard Euroformat (100 x 160 mm)
® Indirect Connections

® Multilayer Board

These characteristics are combined with the 16 bit
world through:

® 8 MHz SAB80188 Central Processor
@ 128 Kbyte dynamic RAM

® up to 64 Kbyte EPROM

@ Serial and Parallel Input/Output

® Interupt and DMA Control

@ Timer/Counters

Whether in mechanical engineering laboratory and
testsystems or in general control and measurement
applications: The Central Computer Unit SMP-E 19-A8
makes problem solving easier and in addition,
supports 110 other functions in the SMP product
spectrum.

The Microcomputer
Board Systems
from Siemens

AMS - SMP - PMS
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You save:

Time: - Through use of existing hardware

Money: — Through use of previously acquired
know-how

Work: - Through application of existing
documentation and production plans.

These savings mean you gain your share of the
market faster, because your products can be released
earlier.

Stop press: A central computer unit SMP-E 18-A8 with
static CMOS RAM and differing I/O features is in
preparation. This board is well suited for areas where
dynamic RAMs are not suitable.

Would you like to know more?

Ask your Siemens Components Team. Or send for
complete information from Siemens AG,
Infoservice 12/1171, Postfach 23 48, D-8510 Furth.

12/1171.101
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The Leading Graphics Standard
For Personal CAD/CAM/CAE

GRAPHICS DiSplay gg‘g G?"?Z?TL:GA iv61321, | |
= i 0. Box el-Aviv , Israel
Add-on Solutions Tol. 03-7514429.
Tix. 33424 Fax (Group |1l) 5460646,
Monochrome, Colour, EHAGRAPHICS GROUP, INC
upto 1024 x 1024 §27O La»;rancci: Q'Slilgggn Road Bldg. E
Non interlaced (408) 794-5202  Telex: 6502552141 MCI

Distributed & Supported all over Europe & USA  CIRCLE NO. 34 ON INQUIRY CARD
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Linking PCs to departmental minicomputers and corporate mainframes in the
IBM environment is getting easier and easier. A variety of products can do
the job, including local and remote emulator boards, file-transfer and cluster
software, application-specific links and local area networks. And looming on
the horizon are the Logical Unit 6.2 packages of IBM’s Systems Network
Architecture, which could alter the nature of micro-to-mini and
micro-to-mainframe links.

MULTIPROCESSORS USE RADICAL ARCHITECTURES ....77

Broadly positioned between supermicrocomputers and supercomputers, multi-
processors offer significantly greater speeds compared to traditional
uniprocessors. Low-end multiprocessors, which are well within the price range
of most system integrators and OEMs, can run existing UNIX applications.
High-end parallel processing machines are attacking the IBM- and DEC-
controlled scientific/engineering market. How fast are these new machines,
and is it worth rewriting uniprocessor-based code to take full advantage of
multiprocessing?

DATABASES MANAGE NETWORK ENVIRONMENTS ... .95

One problem facing database users is how to manipulate and protect files and
records in a multiuser or local area network environment. A variety of
solutions come from vendors of database management systems, multiuser
computer manufacturers, LAN equipment vendors, software houses and even
disk drive manufacturers. Fortunately, standards such as IBM’s NETBIOS
lend order to the chaos of distributed databases in heterogeneous environ-
ments.

TCP/IP PROTOCOL ADDRESSES LANNEEDS ......... M

While network integrators wait for commercial products based on the ISO/
OSI standard to arrive, many vendors and users turn to the TCP/IP protocols
as a viable interim solution to the problem of connecting diverse machines. A
major vendor of TCP/IP equipment explains the layers of TCP/IP, examines
UNIX-TCP/IP-Ethernet products and reviews the alternatives to TCP/IP,
including ISO/OSI and XNS.
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YOU ASKED US TO DESIGN A NEW GENERATION SMD-E
CONTROLLER FOR YOUR VME BUS SYSTEM

WE RESPONDED WITH THE RIMARE 3200

A LOOKTO THE FUTURE

Your new generation of systems isn’'t based on
yesterday’s technologies. That’s why you've
chosen the VMEbus and the latest high
performance peripherals available. You shouldn’t,
then, choose a disk controller that does’t match
your current and future requirements.

We designed the Rimfire 3200 to dramatically
increase performance in both disk 1/0 and system
efficiency. Key to this achievement is a V2
megabyte intelligent segmentable cache that
greatly reduces disk latencies and a proprietary
short burst FIFO that allows burst transfer rates
of up to 10 megabytes per second. Your driver
overhead is reduced by means of Elevator Seeks
and Command Overlapping and we incorporated
Controller Statistics and Error Logging used to
“fine-tune” your configuration to the highest

- efficiency possible.

You're asking for better ideas and new approaches
to keep up with the technology in your systems. At
Ciprico, we listen and respond.

UNIX is a trademark of AT&T. Rimfire, Tapemaster and Ciprico are all registered trademarks of
Ciprico Inc.

(C‘ A

CIPRICO

Other Rimfire 3200 features include:

* Disk serial data rates of up to 24 megahertz
® 48 bit ECC

¢ Overlapping command execution

¢ On-board defect mapping

¢ Seven Level Dynamic Interrupter support

e Driver support for many popular operating
systems including UNIXV and BSD 4.2

o Compatible with the Tapemaster 3000 2" tape
controller.
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For information about our full line of Rimfire and Tape-
master products contact us at the following locations:

Ciprico Inc. European Office:
2955 Xenium Lane United Kingdom

uth, MN 55441 Phone (0252) 712-011
612/559-2034 Telex #946240

.. .where people listen-and respond ™



MICRO-TO-MINI LINKS

MICRO-TO-MINI
OPTIONS MULTIPLY

Local and remote emulator boards, intelligent links,
cluster products and LU 6.2 interfaces
speed access to corporate data

Jesse Victor, Associate Editor

As departmental minicomputers become a key
part of many organizations’ office-automation
strategies, system integrators have more choices
than ever in linking these machines and dispa-
rate microcomputers. Local 5250 emulator
boards and file-transfer software give IBM Corp.
PCs, PC/XTs and PC/ATs access to departmen-
tal files stored in IBM System/36 or System/38
minicomputers. Remote boards provide similar

access through integral or separate modems and
telephone lines to geographically dispersed mi-
crocomputers.

Intelligent microcomputer-to-minicomputer
products furnish more flexible and selective ac-
cess to corporate data. Cluster software, applica-
tion-specific links and local area network servers
offer cost-effective solutions for many linkage
problems. And looming on the horizon are the
Logical Unit (LU) 6.2 packages of IBM’s Sys-
tems Network Architecture that could radically

TWINAX CABLE
PARALLEL OR

LOCAL CLUSTER LINKS FIVE PCs

SERIAL PRINTER IBM PC WITH

=0 H

RS232C

AST-5250/
LOCAL CLUSTER

RS232C

D SYSTEM/36 /38
MINICOMPUTER

ASYNCH
MODEM

ASYNCH

RS232C

MODEM

SOURCE: AST RESEARCH INC.
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Cluster soft-
ware and hard-
ware, such as
the AST-5250/
Local Cluster
from AST Re-
search, allow
five IBM PCs to
exchange files
with a host mini-
computer via the
cluster product
installed in one
of the PCs.



MICRO-TO-MINI LINKS

All 5250
boards allow
for multiple
LU sessions
with the host,
permitting a
printer to
operate
concurrently
with a
workstation
session.

alter the nature of microcomputer-to-minicom-
puter and microcomputer-to-mainframe links.
Vendors of 3270 emulator boards for micro-to-
mainframe connections have turned to 5250 em-
ulation to offer a growing number of products

linking IBM PCs to System/36 or /38 minicom-
puters (see table, Page 68). All vendors in-
clude both twinaxial (twinax) cable for the con-
nection to the minicomputer and
terminal-emulation software. The software
makes the System/36 or /38 think it is talking to
the IBM 5251 Model 11 or Model 12 (remote),
or to the 5291 or 5292 (color) display station
normally attached to the minicomputer.

The emulation software transforms the PC
into a dumb terminal. It allows users to view files
but not to download them for processing by the
PC. Approximately half of the 5250 emulation-
board vendors listed bundle software with their
add-in boards to provide basic whole-file-trans-
fer capabilities and enable the PC to manipulate
the transferred data. Other vendors offer popu-
lar file-transfer packages, such as DecisionLink
5251/11 from the DecisionLink division of Lagu-
na Laboratories Inc. or Software Systems Inc.’s
(SSI) emulator transfer utility (ETU).

Variations on the basic theme

All 5250 boards allow for multiple LU sessions
with the host, permitting, for example, a printer
to operate concurrently with a workstation ses-
sion. Hotkey capability (usually a two-key se-
quence) enables users to toggle back and forth
between workstation sessions and DOS. Almost
all boards allow software configuration of ad-
dress settings—a more convenient approach
than dip switches or jumpers.

Many boards can emulate IBM 5224 and 5225
mainframe printers as well as the tabletop 5256
character printer. Some also support the corre-
spondence-quality 5219. All provide PC and 5251
keyboard mapping. Many allow custom reconfig-
uration as well as international versions.

Aside from these basic capabilities, emulators
offer variations on the basic theme. If you have a
heavily loaded PC, consider Techland Systems
Inc. BlueLynx 5251/Model 11 board. It requires
only 23K bytes of the PC’s RAM. CXI Inc.’s and
Ampak Business Systems Inc.’s local products
also take up little memory space—36K and 40K,
respectively.

Supporting four concurrent host sessions, the
Techland board can drive up to two PC printers
for background printing. Version 1 comes with-
out file-transfer software. Versions 2 and 3 sup-
ply the DecisionLink Version A package, which
furnishes bidirectional file transfer and conver-
sion of EBCDIC, packed, binary, zoned decimal
and other System/36 or /38 formats to ASCII. It

MICRO-TO-HOST PRODUCTS
EVOLVE

Characteristic 1985 1990 1995
Open vs. closed
architecture mixed separate  separate
Security poor/fair good good
Application
front-ends few many ubiquitous
Modular
architecture none common  common
Bulk data
handling little common integrated
Distributed
data bases none few some?
Microcomputer operating operating
interface program system system
Program-to-program
interfaces few some common

Source: International Resource Development Inc.

also supports conversion of PC formats such as
BASIC sequential, WKS, WRK, data inter-
change format (DIF) and binary image. BASIC
Sequential is used by MicroPro International
Corp.’s WordStar, WKS by Lotus Development
Corp.’s Lotus 1-2-3 and WRK by Lotus’ Sym-
phony.

A $1,295 upgrade furnishes DecisionLink Ver-
sion B, supporting additional capabilities: record
selection, file-chaining, storage of up to 520M
bytes of PC files on System/36 or /38 rigid disk
and basic security features.

The Techland, and most other emulator
boards support IBM’s application program inter-
face (API), which allows the PC to control the
emulation program and communicate efficiently
with the host. With suitable programming, API
enables users to move data in an out of an
emulated 5250 display screen; to check 5250
edge indicators such as system available and
message-waiting; and to customize data trans-
fers.

Data can be encrypted

“You can use API to write a PC application,
such as order enquiry, entirely in PC-DOS,”
explains Techland’s product manager, Michael
Krieger. “You can initiate an application on the
host minicomputer, wait for it to come up and
put data into input data fields, without the user
seeing a screen. The information for the query is
returned to the PC in EBCDIC and translated
into ASCIL.”

The API can also be used for data encryption,
Krieger says, so that only the PC application
could call up the data. ““A casual user who ran

MINI-MICRO SYSTEMS/May 1986



D iscover new dimensions
in PC graphics with Houston

Instrument’s “PC Pens”—a family
of desktop plotters that allow you
to add brilliant color and clarity

to your presentations.

Starting at $699.* these compact
plotters produce professional graphics
that dot-matrix printers simply can’t
match. With sharp resolution, HI’s
PC Pens give you countless graphic
choices—a variety of pen types
(felt tip, hard nib, and drafting),
plotting media (paper, vellum, and
transparencies), and special firmware.

Whether you're producing sales
graphs, creating CAD drawings,

&

or charting household finances,

these plotters complete the picture

on 8% X 11 or 11 X 17 inch formats.
Choose from Houston Instrument’s

single-pen DMP-40, the four-pen

PC Plotter series, or the impressive

eight-pen DMP-29. Each features

a standard RS-232-C compatible

interface and Houston Instrument’s

built-in DM/PL™ language, making

each one immediately compatible with

most microcomputers and hundreds

of software packages. And each is

remarkably reliable and simple to use.
For more information and the name

of the distributor nearest you, call

Houston Instrument at -800-531-5205
CIRCLE NO. 36 ON INQUIRY CARD

(512-835-0900 if in Texas) or

write Houston Instrument, 8500
Cameron Road, Austin, Texas
78753. In Europe, contact Houston
[nstrument, Belgium NV.,
Rochesterlaan 6, 8240 Gistel,
Belgium. Tel.: 32-(0)59-277445,
TIx.: 846-81339.

*U.S. suggested retail price for PC595 model plotter.
Pricing subject to change. DM/PL is a trademark of
Houston Instrument.

houston
mstrument

A Division of AMETEK
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Chaparral." The latest word in For multi-user flexibility, Chaparral is the final word. By adding
complete 32-bit VME systems. VMPU-32 modules, for example, you can run up to four different oper-
For applications that demand the ating systems concurrently. For [/O-intensive applications, each
high performance, reliability ‘ 1/O processor can handle up to 32 terminals or other devices
and multi-user features that 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 area 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: C
Pascal, FORTRAN, COBOL
BASIC and Lisp. Plus applica-
tion support and a nationwide

only a VME system can deliver,
now the word is out. It's
Chaparral, Chaparral is Dual's
new family of modular VME
systems. Based on our proprie-
tary line of VMEbus modules
Chaparral systems offer a range

of 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
16 MHz. Optimized for virtual
memory UNIX environments, the
VMPU-32 offers extensive inter
processor communication capabili-

service network that protects
your system. And your invest-
ment. For full details, write
Dual Systems Corporation
2530 San Pablo Avenue, Berkeley.
CA 94702. [415) 549-3854.
Telex 230199 SWIFT.

ties, a full megabyte of dual-ported
local memory, and up to 32 Kbytes

of EPROM. Chaparral systems also
include separate /O processors and
universal system controllers, with their
own 10-MHz MC68000s. Packaging
options include desktop, pedestal

CHAPARRAL

CIRCLE NO. 37 ON INQUIRY CARD

or rack mounting.

W "“ i

K of ATST Bell Laboratories. Chuparrél isatrademark of
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that job would get garbage.” Techland and some
other emulator vendors supply a board-level
interface as an alternative to IBM’s API that
talks directly to host hardware.

The Techland board supports IBM’s file sup-
port utility (FSU), which permits PC users to
create virtual disks on System/36 or /38 and other
IBM packages such as PC Support 36/38, IBM’s
“main line”” of access from its PCs to its mini-
computers.

Digital Communication Associates Inc.’s
Smart Alec 5250 emulator can run with the
company’s Irma board for simultaneous micro-
computer-to-minicomputer (5250) and micro-to-
mainframe (3270) communication. If you have
many devices on one twinax run, Smart Alec’s
address-bidding feature allows a PC to share one
of the seven System/36 or /38 addresses with
another PC.

Pathway Design Inc.’s pcPATH 5250 remote
board goes beyond IBM’s API. Its programmatic
interface facility (PIF) allows direct access to
SNA data streams via the SNA Transport Layer.
“It gives you complete functionality to build
applications,” explains Mark Mackaman, prod-
uct manager at Pathway. ““You can write applica-
tions to make the emulator completely transpar-
ent to the user.”

The AST 5251/11 Plus board from AST Re-
search Inc. sports a screen-snapshot feature that
allows users to save a screen in memory for
future retrieval. An optional card enables a PC
to emulate all 32 5250 display attributes—nor-
mally limited to approximately 20 with most
boards.

IDEAssociates Inc.’s IDEAcomm 5251 has a
similar capability. The D card option replaces
IBM’s monochrome display adapter (including a
parallel port). The board can configure IBM’s
Wheelprinter, Hewlett Packard Co.’s Laserjet,
NEC America Inc.’s 3550 and other PC printers
for 5219 emulation. The enhanced emulator
supports a wide variety of file-transfer packages
including DecisionLink, ETU, Marcam Data
Systems Corp.’s INTELINK, Software Interna-
tional Corp.’s Smart Link and and On-Line
Software International’s OMNILINK.

Finally, Ampak’s PC-Mini Extra, the AST
board, CXI's PCOX 5251 Twinax, Quadram
Corp.’s MiniLink and Software Systems’ PC
5251 Twin all support all seven 5250 sessions.
The Ampak board allows concurrent flexible
disk and rigid disk operation on the PC.

Basic file-transfer packages may not supply
the flexibility, selective data extraction, logic-
and math-processing and security procedures
that system integrators and end users require for
more demanding applications. Intelligent prod-
ucts from On-Line, Marcam, Fusion Products

MINI-MICRO SYSTEMS/May 1986

International Inc. and Software Research Corp.
(SRC) fill the gap.

On-Line’s OMNILINK for System/36 or /38
machines, for example, combines selective-data-
retrieval, reformatting and math and condition-
al-processing capabilities. With the package,
users can select fields and records from as many
as 16 System/36 or /38 files, do mathematical and
logical operations on the data before it is trans-
ferred and automatically download the data into
PC application programs. A part of OMNILINK
attached to the PC, ExecuTrieve/PC, accepts
English commands to manipulate the data or to
do additional ad hoc queries with it.

Explains On-Line System/36 and /38 products
sales manager, Steve Camp: “If you move data
from the system database into Lotus 1-2-3 and
find one of the columns was incorrectly selected,
you can move to ExecuTrieve/PC, do additional
selecting, sorting, conditional or math pro-
cessing and put that back out through the file-
reformat utility into Lotus.”

Access to data through the data dictionary is
controlled by a 10-level file, field and function
security system, which, for example, can restrict
the ability of a user to print out or transfer data.

Download into PC applications

Marcam’s INTELINK also offers selective,
record-level data transfer and automatic down-
loading into popular PC applications such as
Lotus 1-2-3, Microsoft Corp’s MULTIPLAN,
Ashton-Tate’s dBase II or III and MicroPro’s
WordStar. It can transfer as many as nine files
with 99 fields in one operation, loading data
directly into individual spreadsheet cells or
through horizontal or vertical data strings.

“Simple file-transfer packages translate from
EBCDIC to ASCII, but from there, there may
be a lot of work to do in order to use the data in
your spreadsheet or other PC application,” con-
tends Carole Bowers, manager of telemarketing
at Marcam. “We deal with users who have
purchased the basic emulation package and
found it didn’t meet their needs.”

File-transfer products from Fusion and Soft-
ware Research suit sophisticated applications
and/or extensive networks of connected ma-
chines. The ASTlink option functions with the
FUSION/36 information-retrieval system on the
System/36, with the FUSION/4 on the System/38
and with the AST Research 5251/11 emulator
board. Automatically converting data into
ASCII, DIF or Lotus 1-2-3 format for the PC,
/XT or /AT, ASTlink pulls data from as many as
10 files on the System/38 and up to eight files on
the System/36. Users can specify sorting and
selection criteria, a full range of mathematical
functions and can arrange data on the screen to

Most emulator

boards

support IBM’s

application
program
interface
(API), which

allows the PC
to control the

emulation
program and
communicate
efficiently wit
the host
computer.

h
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Cluster
products and
boards with
integral
modems offer
cost savings
for remote
links.

match the PC application.

The ASTlink option for the Fusion/36 package
supports its menu-based retrieval processor, per-
sonal-database, file-maintenance, data-dictiona-
ry and color-graphics functions as well as special-
ized functions such as the link-access method
(which follows pointer chains) and the alternate
index capabilities of the System/36. Each logical
record can be assigned a password, and an audit
trail keeps track of user accesses and data modi-
fications.

Connects diverse machines

Consider SRC’s strategic network environ-
ment/file transfer facility (SNE/FTF), if you
want to exchange information among microcom-
puters, minicomputers and mainframes from
several different vendors. The network software
links IBM or IBM-compatible microcomputers
running PC/MS-DOS Version 2.1, Digital
Equipment Corp. (DEC) VAX computers run-
ning VMS Version 4.1 or Wang Laboratories
Inc. virtual storage (VS) machines running ver-
sion 06.30.07 and IBM mainframes using Multi-
ple Virtual Storage (MVS) or virtual machine
(VM) operating systems.

Combining file-transfer, message, directory,
operation and administration services, the prod-
uct provides such functions as electronic
messaging, MVS batch interfacing, checkpoint-
restart capability, priority control and asynchro-
nous delivery of information with store-and-
forward services. Extensive data-security
procedures are included.

SRC has a joint marketing agreement with
Banyan Systems Inc. and plans to enhance its
SNE products to support Banyan’s virtual net-
work system (VINES). Based on UNIX System
V and Banyan’s file server, the system is an
alternative to 5250 emulation for connecting
multiple microcomputers.

Front-end services—file transfer and terminal
emulation—connect the file server to up to five
LAN:Ss from six different vendors. Back-end serv-
ices provide transparent access to host pro-
cessors and wide-area networks. Network re-
sources appear as local services to PC users. The
StreetTalk global directory system allows users
to find and access files regardless of where they
reside on the network.

“If you want a group of files called ‘Sales
volumes for 1985, the system will find where the
sales volumes are kept and access the data,”
contends Anand Jagannathan, vice president for
systems at Banyan. “Once you have the volume,
you use DOS names to find the file. To DOS it
looks like another drive, say, Drive E.”

Jagannathan claims there are cost savings with
the VINES system when compared to 5250 emu-

lation. “*‘Our approach can be an order of magni-
tude cheaper than that of the System/36,” he
asserts.

VINES Release 1.25 supports MS-DOS 3.1
with enhanced security, SNA file-capture and
record-locking calls for multiuser application
programs such as Cosmos Inc.’s Network Reve-
lations and Microrim Inc.’s RBASE 5000. Also
supporting MS-DOS 3.1, as well as PC Net-
working programs, BABY/36 release 2.0 from
California Software Products Inc. allows users to
run and develop System/36 RPG II-based appli-
cations on IBM PCs and compatibles. Modules
include an RPG II compiler, an operation-con-
trol-language (OCL) processor, screen-format
generator and source-entry utility.

Cluster products from AST Research,
DecisionLink and Techland and boards with
integral modems from SSI offer cost savings for
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remote links. For example, AST’s AST-5250/
Local Cluster two-board, hardware/software
package allows four PCs or compatibles con-
nected to a PC acting as a controller to emulate
IBM 5251 Model 11, 5251 or 5292 Model I
terminals without the cost of additional hard-
ware or software for the attached PCs. Local
PCs connect via RS232C cable; remote PCs, via
asynchronous modems. Full bidirectional file
transfer is provided.

DecisionLink’s 5251 Cluster software fur-
nishes 5250 emulation via RS232C cable for up
to six PCs and compatibles connected to the
controller PC (with emulator board in place) for
$395 per PC. Techland’s clustering solution al-
lows two other PCs to connect to its emulator
card via asynchronous ports. The company’s new
LAN gateway will provide APIs to PCs con-
nected on a LAN to the gateway PC, allowing

them to run DecisionLink or other file-transfer
programs.

SSI's PC/5251 Mate remote board replaces
two components: an SDLC adapter and a
modem. It combines 5251 Model 12 remote-
workstation emulation, auto-dial features,
menu-selected configuration and unattended op-
eration with a 2,400-bit-per-second (bps) Bell-
compatible 201C synchronous modem or 4,800-
bps 208A/B modem.

Access/36, Access/38 and Automated Data
Transfer (ADT) utility from Access Telecommu-
nications Corp. permit two-way data transfer as
well as voice reponse between host computers
and asynchronous devices (such as hand-held
computers). The Access Box control unit per-
forms ASCII to EBCDIC translation and multi-
plexes up to eight ASCII devices over one bisyn-
chronous line to the host. Supported languages
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include RPG II and III (on the host) and BASIC
(on the PC).

Other specialized micro-to-host links offer
performance advantages in dedicated applica-
tions. Connecting a PC to Software Internation-
al’s host-computer-based General Ledger and
Financial Reporting System, SMART LINK
software permits the selective downloading of
data directly into DIF-compatible PC spread-
sheets as well as uploading back to the host.

Automatically reformatting data for popular
PC application programs, menu-driven IN-
GRES/PCLINK from Relational Technology
Inc. furnishes access to the company’s INGRES
relational database management system running
on UNIX or DEC VAX/VMS host computers.
PC and host components link via dial-up or
direct asynchronous communications or through
an Ethernet LAN.

Mini-to-mainframe links are also beginning to

appear for Al-based machines. For instance,
Symbolics Inc.’s new SNA Facility connects the
manufacturer’s symbolic processing, LISP-
based, 3600 Series of computers to IBM 4300,
3030, 3080 or 370 mainframes running applica-
tions under MVS. A high-level application inter-
face governs access to customer information
control system (CICS) applications. Symbolics’
DECnet product allows several computers to be
intermixed with DEC VAXes.

LU 6.2 interface/advanced ' program-to-pro-
gram communication (APPC) products such as
Rabbit Software Corp.’s Peer-to-Peer PLUS,
Communications Solutions Inc. Access/SNA
APPC and the Orion Group Inc. SNAG6.2 Peer
Communications Facility portend the revolution
such products may cause in microcomputer-to-
minicomputer and micro-to-mini-to-mainframe
communications.

The LU 6.2 protocol—a completion of the
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“A UNIX" TO BE
PROUD OF!”

—Kaare Christian, PC Magazine

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

Then IBM® chose XENIX® for the PC AT. And the future was now.

THE SANTA CRUZ OPERATION PRESENTS

XENIX Now/
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THE
GREAT ESCAPE!

FROM IVORY TOWERS AND
COLD COMPUTER ROOMS TO
THE WARMTH OF YOUR OFFICE.

Artificial intelligence for business
has arrived in a revolutionary new
|)m(|u(‘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.
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ARTIFICIAL INTELLIGENCE THAT MEANS BUSINESHS.
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sixth, Presentation Services, layer of IBM’s SNA
architecture—will allow system integrators to
implement true peer-to-peer and program-to-
program communications between microcom-
puters, minicomputers and mainframes by elimi-
nating the master-slave relationship inherent in
3270 or 5250 emulation. Each device in an LU
6.2 network would have equal status to send or
receive data without the overhead involved in
having a host master control the transaction.

Modules supply flexibility

Rabbit Software’s Peer-to-Peer PLUS UNIX-
based implementation of LU 6.2 and Physical
Unit (PU) 2.1 for microcomputers is one of four
software modules that together provide applica-
tion services, a device handler/LU manager,
protocol handler and data-link control. When
implemented on a network, the LU 6.2 package
gives PCs access to mainframe applications as
well as to devices on a token-ring LAN via a
gateway PC. One LU can engage in multiple,
simultaneous conversations with another LU or
in single sessions with different LUs.

The modular structure provides flexibility for
distributed applications contends Eliot Kane,
director of marketing. ““Each module has enough
intelligence to handle data streams and arbitra-
tion. Lower levels of synchronous data link
control (SDLC) can be exchanged for X.25. I can
talk through Ethernet between modules,
through data streams, shared memory or pipes.”

Most manufacturers of 5250 emulation boards
indicate they will eventually support LU 6.2 on
their products. Many minicomputer vendors
have also announced support for the protocol.
Over the short term, however, LU 6.2 is unlikely
to supplant emulation for microcomputer-to-
minicomputer or micro-to-mainframe communi-
cations. Implementations will have to work their
way down from heavy-transaction-processing-
oriented applications on large mainframe net-
works. The International Standards Organiza-
tion rejection of LU 6.2 as the basis of an open
systems interconnection (OSI) transaction-proc-
essing protocol may slow down the LU 6.2
bandwagon and spur alternative, OSI-based
means of accomplishing the same functions.

“To say that the System/36 supports LU 6.2 is
one of IBM’s positioning statements,” com-
ments International Resource Development Inc.
senior consultant, Naomi Kalmus. “They are
saying, if you stick with us, we will solve all the
problems.” The heavy mainframe overhead as-
sociated with LU 6.2 may also deter system
integrators. “LU 6.2 is clearly a mainframe
strategy. | see no reason to think IBM has
abandoned its goals for the mainframe market or
its belief that everything should rely on the
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mainframe.”

LU 6.2, however, is only one possible direc-
tion for the evolution of microcomputer-to-host
computer (minicomputer or mainframe) links.
The Norwalk, Conn. market-research company
expects link products to change from closed or
mixed architectures to more clearly defined
open, or proprietary, implementations. They
would provide greatly enhanced security, a more
modular architecture, a greater number of appli-
cation front ends and a microcomputer interface
more integrated into the operating system.

“Users are now confined to 5250 emulation,”
notes Kalmus. ““They will need a different type
of operating system to break out of the emula-
tion mold.”

For the time being, at least, the emulator
market is expanding. Input Inc., a Mountain
View, Calif., market-research company, expects
the number of business microcomputers linked
to host computer via emulator boards to grow
from 200,000 in 1984 to 2 million in 1990—with
competition from modem links and LANs—
according to Bonnie Digrius, program manager
at Input.

However, long-term growth of the 5250 emu-
lator market is directly linked to sales of IBM
System/36 and /38 minicomputers. Although
IBM has identified the System/36 as the keystone
of its departmental-computing strategy, analysts
indicate that end users are concerned about the
lack of a clear upgrade path and what they see as
limited interconnect capabilities on the System/
36. Some IBM representatives tout the System/
38 as the upgrade to the System/36. However, its
different (relational) architecture, operating sys-
tem (control program facility) and primary pro-
gram language (RPG III) may make migration
difficult. Large-scale defections from System/36
or /38 to other computer manufacturers’ solu-
tions will hurt 5250 emulator sales.

“IBM’s moves in this area are a little unclear,”
comments Kalmus. “They are inclined to route
all communications through a mini. That could
be misleading. When they reveal another piece
of the puzzle, it may look very different.”” The
“missing link’’ in terms of connectivity, could be
support of Token-Ring Network by System/36 or
/38 and mainframe machines, enabling
NETBIOS and APPC to coexist on the token
ring as alternative methods of peer-to-peer com-
munications.

How end users and system integrators react to
these imponderables will determine the future of
microcomputer-to-minicomputer and mini-to-
mainframe links. o

The LU 6.2
protocol

eliminates the

master-slave
relationship
inherent in
3270 or 5250
emulation.
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The Convergent Principle Applied:

engineered around

The best minicomputer is the one that does precisely what you With MightyFrame, you can choose from | to 16 Mbytes of
want it to do. But because no two OEMs or VARs have exactly the ~ RAM, virtually unlimited disk storage, streaming tape backup, a
same needs, we build systems that adapt to a variety of great ideas.  variety of networks and a 4 to 14 slot VME bus for adding special-

Our 32-bit minicomputers are so flexible that you choose only ized applications. Putting some, or all, of these features into one

the exact features you need and never pay for more computer system gives you unsurpassed functionality.

than you can use. These systems readily adapt to hardware and soft- If you need a lower-cost system that still offers strong perform-

ware applications in the office, factory and lab. ance, you can start with the MiniFrame Plus;" a |6-user system.

UNCOMPROMISING FEATURES If you require computing power for up to 64 users, you can move
The newest member of our minicomputer family is the up to the MegaFrame;” which expands incrementally to match

MightyFrame," based on the UNIX operating system, providing your growing needs.
processing power and speed for up to 32 users.

MightyFrame and MiniFrame Plus are trademarks and MegaFrame is a registered trademark of Convergent Technologies. UNIX is a trademark of AT&T.
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computers are
your great ideas.

All three minicomputers are based on the UNIX SystemV We'd like to show you how this convergence of thinking can
operating system, so you can take advantage of third-party work for you. Call us for more information at 800-538-8157,
software. ext. 95| (in California call 800-672-3470, ext. 951; in Europe call
UNCOMPROMISING QUALITY 44-2404-4433). Or write us: Convergent Technologies,

All three systems have something else in common: crafts- 2700 North First Street, P.O. Box 6685, San Jose, CA 95150-6685,
manship. You can see it in the details, the simplified service and Attention: Mail Stop 10-015.
the easy upgradability. That is, if minicomputers that meet all your needs sound like

Minicomputers with such exceptional quality are backed by good ideas to you.

Convergent’s commitment to excellence in engineering, crafts-
manship in manufacturing and fast turn-around in high-volume
production.

Convergent

When great ideas converge, great products emerge.




Start with the right touch.
Finish with a great design.
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Incorporating a touch activated display
into your system shouldn't be an after-
thought. Adding touch is the best way to
make your product truly interactive, easier
to use, and better suited for the real world.

It's no wonder that touch is growing in
popularity. And used in a wide range of
applications—from interactive video dis-
plays in stores, banks, airports, and hotels
to specialized systems in hospitals, training
facilities, and factories.

But it's important to add the right touch.
That's why Carroll Touch developed the
Smart-Frame™ line of low-cost scanning
infrared touch systems. Featuring a power-
ful, built-in microcomputer, these add-in
units provide exceptional functionality and
reliability at the right price. Just the right
touch for a great design.

Discover more about Smart-Frame
products. 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 and Smart-Frame are
trademarks of Carroll Touch, Inc.



MULTIPROCESSORS USE
RADICAL ARCHITECTURES

COMPUTER ARCHITEC

TURE

&

Inexpensive 32-bit processors—and, in some cases,
proprietary 64-bit gate arrays—arm multiprocessors
with revolutionary architectures fit for existing software

David Simpson, Senior Editor

The emergence of low-cost, off-the-shelf,
32-bit microprocessors has catalyzed a revolu-
tion of sorts in the medium-scale processing
market. Compared to traditional uniprocessor
computers, machines incorporating several
CPUs can significantly speed up processing in
both single- and multiple-program applications.

Bold start-ups, brandishing sharp benchmark
ratings, are assaulting the mid-range scientific/
engineering market, long the domain of IBM
Corp. and Digital Equipment Corp. (DEC).
And a few start-ups are taking multiprocessing
technology into the commercial transaction-
processing arena, a territory ruled by traditional
minicomputer and fault-tolerant systems.

Broadly positioned between supermicrocom-
puters and supercomputers, multiprocessors
boast high speed at low cost as well as compati-
bility with existing software, including UNIX
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applications. However, many questions remain.
For example, are these companies really compet-
ing with IBM and DEC, or are they all scram-
bling for the rest of the pie? And, how hard is it
to rewrite uniprocessor application code to take
full advantage of the parallel-processing capabil-
ities of multiprocessors? Furthermore, is any one
approach to multiprocessing inherently better
than the others, or is it more a matter of
matching the application to the architecture?
But perhaps the most important question to
buyers is, “Who’ll survive?”

To get answers to these questions, system
integrators and OEMs must understand the vari-
ous approaches to multiprocessing, which entails
knowledge of hardware architectures and the
ways in which the various processors communi-
cate and share memory. It also involves untan-
gling a torturous lexicon (see ‘“Multiprocessing
engenders multidefinitions,” Page 78 ).

Generally, multiprocessors break down into
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two categories: those optimized to run several
jobs—or programs—in parallel on separate pro-
cessors, and those designed to run single jobs
across multiple processors. The second tech-
nique is often referred to as “‘true” parallel
processing. The former speeds up the aggregate
throughput of many jobs, while the latter speeds
up single-program processing.

Most multiprocessors incorporate 32-bit pro-
cessors linked via relatively high-speed buses.
The systems share memory, and the processors
run concurrently. They are serviced by a single
operating system, which maintains a queue of
ready-to-run jobs, handing them out as pro-
cessors successively become available. In these
systems, no single job runs faster than it would
on a uniprocessor machine incorporating the
same chip, but there are more processors to
share the common workload, which significantly
speeds the aggregate throughput.

64-bit machines claim high end

Alliant Computer Systems Corp. stands out
from the multiprocessor crowd, both in architec-
ture and in applications. Alliant’'s FX/8 can
perform simultaneous multiapplication pro-
cessing, but differs from other multiprocessors in

- that it incorporates a vector instruction set,

parallel-processing instructions embedded in
hardware, and a FORTR AN compiler that auto-
matically converts existing FORTR AN code into
code that executes in parallel.

MULTIPLE PROCESSORS SHARE
GLOBAL MEMORY
1-12 16
I o ot T
GIGABUS |
Nl Wi 11
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PROCESSOR | | PROCESSOR [ '] PROCESSOR

2173]
a| || 1+ |2||3
gm
3| |3

SOURCE: ELXSI

S
S

SUBB
SUBB

Multicomputer—a collection of computers that can share
global memory and that also have their own local memory
and /0. Multicomputers can process single programs or
multiple programs and make use of closely coupled data
transmission and concurrent programming.
Multiprocessing—the simultaneous execution of two or
more programs or sequences of instructions by two or
more processors.

Multiprogramming—a feature of an operating system,
such as UNIX, that allows it to execute unrelated pro-
grams simultaneously by overlapping or interleaving their
execution.

Multitasking—a feature of an operating system that al-
lows a single job to be partitioned into several cooperat-
ing tasks running concurrently. On a multiprocessor, the
tasks can be executed simultaneously.

Parallel processing—the simultaneous execution of two
or more sequences of instructions, or one sequence of
instructions operating on two or more sets of data, by a
computer having multiple arithmetic and/or logic units.
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A tightly coupled, shared-memory config-
uration, such as Elxsi's 6400, is typical of
many bus-oriented multiprocessors. Ma-
chines from Concurrent, Encore and Se-
quent use similar hardware architectures.

As many as 12 interactive processors (IPs) run
on a one-program-per-processor basis, while up
to eight computational elements (CEs) work
together on a single program. The IPs are Moto-
rola Inc. MC68012 microprocessors, and the
CEs are proprietary, 64-bit CMOS gate arrays.
The spine of the FX/8 is a bus that can theoreti-
cally transfer data at a blazing 376M bytes per
second.

All processors share a global memory system
via a common cache system and the main
bus. The caches coordinate themselves, provid-
ing “‘cache coherency” (e.g., they make sure that
all memory contents are correct, or current).

Parts of most application programs have to
run serially, while other parts can run in parallel.
The FX/8 can go from serial to parallel pro-
cessing with a single instruction, according to
Dave Rome, director of marketing.

The FX/8 executes in parallel that part of the
program code that cannot run in vector mode.
The keys to this are finding the program’s inher-
ent parallelism, which is done by the compiler,
and controlling parallel execution without exces-
sive overhead.

The FX/8 can run 36 million instructions per
second (MIPS), measured at 4.5 MIPS per CE,
with a maximum of eight CEs. The FX/8 can also
run 94 million floating point instructions per
second (megaflops). A more relevant rating,
however, is the LINPACK benchmark, in which
a single-CPU FX/8, running 1.75 megaflops, is
1.5 times faster than a VAX 8600, and an 8-CPU
system running at 8.4 megaflops is 8.5 times
faster than an 8600.

The LINPACK benchmark was developed at
Argonne National Laboratories and is used to
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PICOBASYS

i solutnon ‘ da |
an IBM PC/XT/AT*

interactive and stand-alone...

vet starts at under $3,000. PICOBASYS™

PICOBASYS lets you put IBM PC’s, DEC Vax and than 30 plug-in modules for all manner of I/O including:
MicroVax II*¥ and DEC mini’s into real-time control AC, DC, T/C’s, RTD’s, strain gauges, TTL, mV,
without sacrificing use of the computer for other impor- 420 mA, etc. ,

tant activities. PICOBASYS handles all of the signal PICOBASYS is rugged, built for plant floor environ-
conditioning and has an on-board I/O processor to ments. Front panel terminal blocks make [/O wiring
provide event-driven, stand-alone control when needed. hook-up a snap. It even has 30-day, battery-backed
You can upload data from and download programs to program and data protection.

PICOBASYS in fast, easy-to-use [/OBASIC language. For the best and most cost-effective solution to using a
PICOBASYS has 8 convenient, in-the-door module PC in real-time control, design your system with

slots for hundreds of channels of I/O. Select from more PICOBASYS out front.

DISKBASYS

70 TOWER OFFICE PARK, WOBURN, MA 01801 (617) 935-6668 Telex 951802

Philadelphia (609) 596-4447 ¢ Los Angeles (213) 476-6535® Cupertino (408) 973-7829® Chicago (312) 980-3191
Dallas (214) 701-8008 e EUROPEAN HEADQUARTERS: SURREY, ENGLAND (Tel) 3727-42577 Telex 918179

corporation *Registered trademarks of IBM Corporation and Digital Equipment Corporation
CIRCLE NO. 43 ON INQUIRY CARD
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compare the performance of computers designed
for scientific and engineering applications. It
determines the speed, measured in megaflops, at
which a computer can solve specific linear equa-
tions using FORTRAN. In the case of Alliant’s
FX/8, when the LINPACK is compiled, the
FORTRAN compiler identifies the potential for
parallel processing and asks the programmer to
insert a directive if a subroutine can be executed
in parallel.

The FX/8 runs DEC VAX/VMS FORTRAN
programs with little or, usually, no modification.
All the user has to do is recompile. Although
programmers can program the machine in FOR-
TRAN, C or Pascal, FORTRAN is the only
language that the machine’s compiler can auto-
matically convert into code that can run in
parallel. In the case of C, programmers have to
insert calls to a library (not the operating sys-
tem) to take advantage of the machine’s parallel-
processing capabilities.

Late last year, Alliant signed a major OEM
agreement with Apollo Computer Inc., which
sells the Alliant machines under its own name.
The DSP9000 *‘server” fits into Apollo’s Do-
main network.

Although Alliant’s major competitor is DEC,
the company also bumps heads with vector pro-
cessors such as those from Convex Computer

Corp. (MMS, December 1985, Page 107) and
with Elxsi’s multiprocessors, which also incorpo-
rate 64-bit processors, implemented in emitter-
coupled logic gate arrays. Elxsi also competes
primarily with DEC, but cites a variety of bench-
marks that put them in the supercomputer ball-
park, such as 72 MIPS and 79.2 megaflops (with
a maximum of 12 CPUs). As do most multipro-
cessor manufacturers, Elxsi claims linear perfor-
mance improvement as CPUs are added. Key to
the company’s model 6400 multiprocessor is the
320M-byte-per-second Gigabus. :

Pushing further into the supercomputing ball-
park, Elxsi plans to introduce a new processor
next month that will double the power of its
current processors. The company will also ex-
pand main-memory capacities from a current
range of 8M to 192M bytes, using 64K chips, to a
range of 32M to 768M bytes, using 256K chips.
Large main memories significantly reduce the
need for time-consuming disk paging.

To adapt the UNIX operating system to a
multiprocessor environment, the company re-
wrote the UNIX kernel at the base (e.g., below
system-call) level. “We've turned UNIX into a
multithreaded UNIX," says Bob Hedges, direc-
tor of market planning, “In addition,” he ex-
plains, “‘the three operating systems [UNIX 4.3,
UNIX System V.2 and EMBOS] have been

DYNIX OS MELDS UNIX 4.2 AND SYSTEM V

PDBX
PARALLEL g
) DEBUGGER <
< o
) 5
< Sk
(3] PASCAL | FORTRAN 2 %
7 § (OPTION) [ (OPTION) | © B e
a oo
< o a<g
(8] 42
2 PARALLEL & s
i PROGRAMMING S
® LIBRARY
>
(2]
SYSTEM V UNIX
NYERFACE UNIX 4.2 INTERFACE
DYNAMIC LOAD BALANCING SHARED MEMORY FACILITY
TRANSPARENT MULTIPROCESSING
Rty PARALLEL PROCESSING EXTENSIONS
DYNIX KERNEL

SOURCE: SEQUENT COMPUTER SYSTEMS INC
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An enhanced
UNIX 4.2, Se-
quent’s Dynix
operating systern
also supports
UNIX System V.
Under Dynix,
programmers
can use the 4.2
and System V
environments
separately, or
environments
can be mixed
within an appli-
cation.
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Loosely
coupled
systems are
best suited for

parallelized. It’s a message-based system; when
the UNIX kernel talks to what it thinks is
hardware, it’s in fact talking to microcode mes-
sages.”

Each CPU includes messenger and scheduler
functions in firmware. In addition, the instruc-
tion set includes a set of message-handling primi-

$270,000 to $3 million, 32-bit machines are more
in line with the financial capabilities of most
OEMs and system integrators, generally falling
in the $75,000-t0-$500,000 range.
Architecturally, Flexible Computer Corp.’s
Flex/32 stands apart from other multiprocessors
(MMS, October 1985, Page 153). The machine,

processing tives, implemented primarily in microcode. This  which the company calls a “‘multicomputer,” is
unrelated, architecture supports a global view of indepen- both a loosely coupled and a tightly coupled
independent dent, sequential processes which communicate = multiprocessor.
tasks. with each other by sending and receiving mes- In a tightly coupled system, shared memory
sages. Elxsi’s message-based system is in con- serves as a message center through which a
trast to most other multiprocessors, which use number of processors communicate at a faster
techniques such as semaphores for interproces- rate than with loosely coupled systems. In loose-
sor communication. ly coupled systems, the intercomputer bus is
Last year, Trilogy Ltd. acquired Elxsi, bring-  faster than the connection in a local area net-
ing about $40 million in cash reserves to the work but slower than the shorter buses used in
alliance. Elxsi claims to have installed approxi- tightly coupled systems. Loosely coupled sys-
mately 100 systems, with an average of 2.5 CPUs tems are best suited for processing unrelated,
per system. independent tasks. In contrast, tightly coupled
i i multiprocessors are best suited for interrelated
32-bit machines save money ot
In part due to the 64-bit chips, the Alliant and ““Other architectures,”” explains Nicholas
Elxsi machines are more expensive than multi- Matelan, Flexible’s president, ‘“have the instruc-
processors that incorporate 32-bit chips. Where-  tions coming out of a single memory. Most
as the 64-bit machines cost anywhere from multiprocessors have one bus with processors
REPRESENTATIVE MULTIPROCESSOR VENDORS
LS o
$ > g f S g
5 $ & 7 i £8 o
¢ ¢S e ¥ & & 3 ¢ e
Alliant Computer FX/8 64-bit, proprietary, 20 (8 35.6 MIPS, UNIX 4.2 (Concen-  C, FORTRAN, Pascal 270,000-
Systems Corp. CMOS gate arrays CEs, 12 94 megaflops trix) 1 million
IPs) (peak)
Areté Series 1000  MC68000, MC68020 2, 4 5 MIPS UNIX System V. Ada, APL, BASIC, C, 50,000
Systems Corp. (1100, 1200) (ARIX) COBOL, FORTRAN, 250,000
MUMPS, Pascal
Concurrent 3200 MPS  3250XP (proprietary) 10 22 MIPS 0S/32 (proprietary) C, COBOL, FORTRAN, 140,000-
Computer Corp. Series Pascal 700,000
Elxsi 6400 64-bit ECL gate arrays 12 72 MIPS; UNIX System V.2, Ada (year-end), BASIC, 369,000-
79.2 megaflops  UNIX 4.3, EMBOS C, COBOL, FORTRAN, 3 million
(peak) LISP (6 months ARO),
MAINSAIL, Pascal
Encore Multimax NS 32032 20 15 MIPS UNIX System V, C, FORTRAN, Pascal 112,000-
Computer Corp. UNIX 4.2 340,000
(UMAX V, UMAX
4.2)
EnMasse E/CS MC68000, MC68010, - 28 (4 7 TPS UNIX System V C., COBOL 60,000-
Computer Corp. MC68020 FPs, 24 (E/OS) 2 million
APs)
Flexible Flex/32  NS32032 or MC68020 20 per 15 MIPS (32032), UNIX System V, . C, FORTRAN, RAT- 75,000
Computer Corp. cabinet 50 MIPS (68020) MMOS FOR, SNOBOL and up
Massachusetts MC5000 MC68000, MC68010, 4 N/A UNIX System V, Ada, C, FORTRAN,  35,000-
Computer Corp. series MC68020 UNIX 4.2 (RTU) LISP, Pascal 250,000
Sequent Computer Balance 8000, NS32032 12, 30 8.4 MIPS, .94 UNIX System V, Ada, C, FORTRAN, 60,000-
Systems Inc. 21000 megaflops; 21 UNIX 4.2 (DYNIX) Pascal 250,000;
MIPS, 2.25 mega- 139,000-
flops 500,000
(LINPACK bench-
mark)
Source: Mini-Micro Systems
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Reliability. By design.

LaPine’s 3.5-inch Titan™ 20-Mbyte
Winchesters boast patented head lifters.
The heads never land on the media, and
shock can’t bang them together. So
there’s no head-media wear —ever. And
stiction problems are eliminated com-
pletely. This means greater reliability and
data protection for your customers.

Performance. Exceptional.

LaPine’s ruggedly built drives offer some
of the best specs in the industry. Like 60
G’s shock resistance. With a 5° to 55°C
thermal range. And a 65-ms average ac-
cess time that speeds system throughput.

Availability. Immediate.
Whether you want a single Titan 20 for

™Titan is a trademark of LaPine Technology Corporation.
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THE MOST DANGEROUS
PART OF FLYING

IS LANDI

Shockproof 3.5-inch
20-Mbyte Winchesters that
eliminate head-disk wear
and stiction—completely.

evaluation or 5,000 drives for your pro-
duction run, LaPine is delivering. In
quantity. Now. At very affordable prices.
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Information. Just ask.

We’re shipping 20-Mbyte 3.5-inch Win-
chesters. With heads that fly, but never
land. So if you're building a better
system, call us at 408-262-7077. Ask
for “Titan Information, please.” We'll
show you how to take the worry out
of Winchesters.

LAPIN=

TECHNOLOGY
182 Topaz Street

Milpitas, CA 95035

408-262-7077

FAX 408-945-9949

Telex 171693
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MULTIPROCESSOR DIVIDES LOAD FOR
ON-LINE TRANSACTION PROCESSING
gl MAFPED 3o A ]
1-4 MC68000 CPUs MEMORY ]
—12.5 MHZ
— NO WAIT
STATES :
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81 P MEMORY N —_
ENMASSE LINKS
— UP TO 300 METET{SAP
—32M bps TO EA e
| MapPED [ l
MEMORY —
UP TO 24 APPLICATION PROCESSORS PER
FILE PROCESSOR SOURCE ENMASSE COMPUTER CORP

Targeting on-line transaction processing
applications, EnMasse’s multiprocessor
system includes a file processor (FP) with
up to four tightly coupled CPUs, which are
in turn loosely coupled to as many as 24
application processors (APs).

hanging off of it. The processors go to the shared
memory, not only to do interprocessor commu-
nication, but also to get their instructions from
that memory.” The Flex/32 can do that, too, but
also has a local-memory strategy. “In general,
our machine is intended to run code from its
processors’ local memory and use the common
-memory and buses for interprocessor communi-
cation,” says Matelan.

Matelan acknowledges that machines like Al-
liant’s are intended for different applications
than are Flexible's; specifically, running existing
programs much faster, without rewriting code.
Flexible believes that programming a multipro-
cessor as a parallel-processing machine delivers
faster performance. “There’s no gain without
pain,” he says. Thus, Flexible offers an array of
programming tools, such as UNIX System V for
software development, a concurrency simulator
to test parallel applications, Concurrent C and
FORTRAN and various debuggers.

The Flex/32 cabinet can contain as many as 20
processors, each with its own local memory and
[/O, connected via a synchronous bus; cabinets
can be connected via a VMEbus. Last month,
the company started shipping MC68020 versions
of the Flex/32. Users can upgrade from a Nation-
al Semiconductor Corp. NS32032 system to a
68020 system without modifying their software
because the code goes through the same front

end of the compiler. The company has different
back ends to accommodate the 68020s. A 68020
system is approximately two to three times faster
than a 32032 system for separate-task pro-
cessing.

Sequent Computer Systems Inc. tackles both
single-program and multiprogram environments.
The company’s Balance 8000 and 21000 multi-
processors can run existing UNIX applications,
which requires only recompilation, or they can
break programs up and run them across all the
processors. In the latter case, rewriting the code
can take anywhere from two days to two years,
according to Rick Gimbel, Sequent’s product
manager. Last December, the company intro-
duced a debugger specifically for parallel pro-
grams, and a variety of other support tools for
parallel processing—including a parallel imple-
mentation of Ada.

Because UNIX was not written to be re-
entrant, Sequent—Ilike most other multiproces-
sor manufacturers—had to rewrite the kernel.
The Balance systems are UNIX 4.2 or System V
kernel-compatible and incorporate up to 12
32032s (Balance 8000) or 30 32032s (Balance
21000).

Gimbel identifies his company’s main compet-
itor as DEC. This March, Sequent signed an
agreement involving the sale of more than $50
million worth of Sequent systems to Siemens
AG, West Germany.

Encore Computer Corp.’s Multimax multipro-
cessor can be classified as a two-bus system, as
opposed to, say, Elxsi’s 6400, which is a one-bus
system. In Encore’s Multimax, a 100M-byte-per-
second, bipolar Nanobus connects as many as 10
dual-processor cards—for a maximum of 20
32032s—and shared memory cards, each with
4M bytes of memory. The other bus is on the
processor cards, and connects the two pro-
cessors, which share a 32K-byte cache memory.

The tightly coupled architecture of the Multi-
max allows all processors and programs to access
all of the main memory and I/O interfaces.
Shared main memory is allocated to processes,
not to processors. The operating system in the
Multimax is multithreaded, which means that it
can handle requests in parallel by supporting
multiple, simultaneous streams of control. The
Multimax UMAX operating system is compati-
ble with UNIX System V and Berkeley UUNIX
Version 4.2. The system can run “most’ existing
UNIX applications with little or no modification.

In a sense, one of the oldest and wealthiest
“start-up”” multiprocessor manufacturers is Con-
current Computer Corp., formerly the Data
Systems Group of Perkin-Elmer Corp., a long-
time player in the mid-range scientific/engineer-
ing market. Perkin-Elmer spun off Concurrent
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SIEMENS

PAPER WEIGHT 1.95 0. 22
FLOWERS 1.84 0.26
BIRD 2.22 0.31
BOAT 2,45 0.22
PITCHER 1,863 0.29
BOTTLE g 0.24
HORSE 0.21
RABBIT e
DUCK 0. 23

Long-term reliability you can count on.

In today'’s highly competitive PC systems Only the PT-88/89 gives you and your For more information call TOLL FREE:

market, more and more discerning OEMs customers this unmatched degree of

are choosing the PT-88 ink-jet printers reliability, performance and cost- 1-(800) JET-TECH

from Siemens for inclusion in their efficiency, plus a wide range of interface \ :

system “package”...and with good capabilities including IBM-PC and S'emens.'”foma.“c.’” Systems, Inc,,
reason. The broad range of featuresand  EPSON. What's more, our printersare ~ ©11ice Printer Division,

proven long-term reliability of the backed by PRINTASERV™ our national ~ 2200 Broken Sound Bivd.,

PT-:88/89 are important enhancements to  service network, your further assurance ~ 50¢@ Raton, FL 33431.

their system’s overall performance...and  of quality and our commitment to
to favorable customer perception of the  excellence...from the leader in advanced /\f
system in the marketplace, as well. ink-jet technology. /\7

The advanced ink-jet printing head
of the PT-88/89 offers super-silent
performance (< 45 dBa) and

fast printing speed (150 cps
bidirectionally) plus long-term
reliability that’s just not available
anywhere else. That's right...our
print head has a rated life of over
10 billion characters, effectively
reducing overall cost of ownership
over your system'’s lifetime. No
costly, “throwaway” print heads!

Silence is golden...the PT-88/89 ink-jet printers.
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HOwW IO PUT
PEN TO PAPER.

First, clear your mind of all thoughts of
using a plotter. There's a faster, more colorful,
more controllable way to get color
hardcopy.

The new Seiko Hardcopier.

It gives you solids like you've never seen
before. In shades you've only thought
about. Because this hardcopier lets you
work with 4,912 colors. And adjust the
individual intensity of each one. Without
relying on your host to do the
work.

Plus you can use the copiers
own intelligence. Doing color
assignments, dithering tech-
niques, scaling, rota-
tion, aspectratio
changes,
print-

ing density adjustments and special effects
with easy front panel control entries.

Then youll see your A or B size copies
(and A size transparencies) in as little as
45 seconds.

Interfacing is easy, too. You can work
with either video (no need to write software)
or parallel interfaces. And get copies the
same morning your hardcopier is delivered.

One more thing. Your hardcopier can be
a shared resource with Seiko’'s new multi-
plexor. Because it lets you connect up to four
different signal sources at the same time.

So make a note. Look into the Seiko
Hardcopier today. You'll see the fastest, most
colorful way ever to get your pen on paper.

Call Martin Nelson at
CallvannNatsonat SE KO =

©1986 Seiko Instruments US.A, Inc.
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last November, maintaining an 80 percent equity
position.

Concurrent’s 3200MPS line of multiprocessors
employs an older approach to parallel pro-
cessing: a master-slave scheme. (Although the
company hastens to add that it’s not a master-
slave processor relationship in the old sense, in
which the slave cannot act without direction
from the CPU.)

The mid-range 3260MPS incorporates a pro-
prietary 3250XP CPU, which acts as the master,
connected via a global memory bus to as many as
nine proprietary auxiliary processing units. The
3200MPS series runs on the proprietary OS/32
operating system.

Concurrent partitions the operating system
among the auxiliary processors, but the main
CPU has a complete copy of the operating
system. The CPU’s primary job is to make sure
that run queues are prioritized properly, to
maintain system integrity and to pick up work-
flow overload from the auxiliary processing
units. These APUs can schedule tasks, remove
them from the queue and dispatch them for I/O
handling. As such, the 3200MPS lies somewhere
between a true master-slave architecture and a
peer-processing architecture.

Fully configured, the system can run 22 MIPS,
but it can push 60 million Whetstone instructions
per second with an optimizing FORTRAN com-
piler (not to be confused with an automatic
paralleling compiler, as is Alliant’s).

At the lower end of the multiprocessor spec-
trum is Massachusetts Computer Corp. (Mass-
comp). The company’s MC5000 family goes
from a dual-processor version to a quad-proces-
sor 5700. Incorporating 68020s connected by a
synchronous, 26M-byte-per-second bus, the sys-
tems run UNIX 4.2 or UNIX System V. Mass-

comp modified the UNIX kernel to accommo-
date multiprocessing, handling interprocessor
communications via semaphores, pipes and
shared memory. The company has shipped over
100 systems, most of which are dual-processor
versions, and has a major OEM agreement with
Sperry Corp.

Another interesting entry at the lower end of
the multiprocessor market is Icon Systems and
Software Inc.’s MPS line of supermicrocompu-
ters. For example, the MPS020-2 incorporates
two 68020s and an optional 82086 and can con-
currently run UNIX 4.2, UNIX System V,
MS-DOS, IBM System 370 and Pick operating
systems.

Icon plans to introduce at next month’s Na-
tional Computer Conference in Las Vegas, Nev.,
the 256-user MPS020-3, which can perform true
parallel processing with multiple 68020s, accord-
ing to Andrew Olson, director of corporate
development. Icon’s machines are manufactured
by Sanyo Electric in Japan.

Multiprocessors go commercial

Not all multiprocessor manufacturers have
their sights aimed at the scientific/engineering
community. Companies such as Areté Systems
Corp. and EnMasse Computer Corp. target the
commercial transaction-processing market, thus
locking horns with fault-tolerant companies such
as Stratus Computer Inc., market leader Tandem
Computers Inc. and newcomer Tolerant Systems
Inc. (MMS, February, Page 33), which also
exploit various versions of multiprocessing.
Other competition comes, of course, from tradi-
tional minicomputer manufacturers.

Classifying its series 1000 machines as “fault-
resistant,” Areté’s multiprocessors exploit a var-
iation on the master-slave theme, in which a

Alliant Computer Convex Computer Corp.

Systems Corp. 701 Plano Road
42 Nagog Park Richardson, Texas 75081
Acton, Mass. 01720 (214) 952-0200
(617) 263-9110 Circle 385
Circle 381
Elxsi

Areté Systems Corp.
2040 Hartog Drive
San Jose, Calif. 95131
(408) 263-9711

Circle 383

2334 Lundy Place
San Jose, Calif. 95131
(408) 942-1111

Circle 388

Encore Computer Corp.
257 Cedar Hill St.
Marlboro, Mass. 01752
(617) 237-1022

Circle 389

Concurrent Computer Corp.
197 Hance Ave.

Tinton Falls, N.J. 07724
(201) 758-7000

Circle 384

EnMasse Computer Corp. Massachusetts

125 Nagog Park
Acton, Mass. 01720
(617) 263-8711
Circle 390

Flexible Computer Corp.
Bldg. 8, 1801 Royal Lane
Dallas, Texas 75229
(214) 869-1234

Circle 391

Icon Systems and Software
774 S. 400 East

Orem, Utah 84058

(801) 225-6888

Circle 392

Computer Corp.

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

Circle 393

Sequent Computer
Systems Inc.

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

Circle 394

Stratus Computer Inc.
55 Fairbanks Bivd.
Marlboro, Mass. 01752
(617) 460-2000

Circle 395

Tandem Computers Inc.
19333 Vallco Parkway
Cupertino, Calif. 95014
(408) 752-6000

Circle 396

Tolerant Systems Inc.
81 E. Daggett Drive
San Jose, Calif. 95134
(408) 946-5667

Circle 397
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IDC expects
the
scientific/
engineering
market to be
worth $2.6
billion this
year.

master processor (68000 or 68020) initiates tasks
and puts them on an event—or run—queue.
After that, any processor can access the queue
via hardware semaphores. The master executes
some system calls and handles 1/O interrupts;
slave processors run application processes and
also execute some system calls. Like Concurrent,
the series 1000 falls somewhere between a mas-
ter-slave and a pure peer-to-peer architecture.

“The master-slave approach offers an environ-
ment that is very similar to a single-processor
environment, whereas a peer-processing envi-
ronment provides a lot more obstacles to imple-
menting parallel processing,” explains Areté
product manager Dave Thomsen. The series
1000 runs the ARIX operating system, a version
of UNIX System V. “If the application comes
from a system that supports common-object-file
format and utilizes a 68020 or 68000, chances are
we can just load the thing on the system and fire
it up,” claims Thomsen.

Whereas most multiprocessor manufacturers
modify the UNIX kernel to accommodate real-
time multiprocessing and parallel processing,
Areté takes a different approach, Thomsen
claims. “Our approach,” he explains, ‘‘is to
answer the issue architecturally by having a
computation subsystem that runs a pure UNIX
System V.2 and an I/O subsystem that has its
own kernel of real-time code downloaded into
intelligent I/O controllers.” The system employs
up to four application processors and as many as
12 I/O processors.

EnMasse is another new multiprocessor start-
up hoping to get a slice of the $4 billion on-line
transaction-processing market. The company
employs a unique architecture in which a file
processor—containing up to four CPUs—acts as
a database engine and is in turn connected to as
many as 24 application processors. The FP multi-
processor is loosely coupled to the APs via a
32M-bit-per-second bus. The 68010- or 68020-
based APs run applications software, and the
68000-based FPs manage the disks and run file
system software.

Who'll survive the shakeout?

The medium-scale computer market, into
which the multiprocessors fit, was worth $8.4
billion in 1985, of which scientific/engineering
machines accounted for $2.3 billion, or 28 per-
cent, according to International Data Corp.,
Framingham, Mass. IDC expects the scientific/
engineering market to be worth $2.6 billion this
year.

Those figures seem to represent a pie from
which multitudes of multiprocessor manufactur-
ers could cut significant slices. However, IBM
owns about 27 percent of the scientific/engineer-

ing market (predominantly with its 4381 ma-
chines) and DEC owns about 20 percent (with its
VAX line). And most analysts agree that the
multiprocessor upstarts aren’t about to dislodge
the two giants.

“Multiprocessors are competing, not so much
with IBM and DEC,” explains IDC senior ana-
lyst Rich Mikita, “as with other UNIX-machine
vendors. Multiprocessors may have better price/
performance, but when you’re competing with
IBM and DEC, it’s not just price that counts, it’s
the vendor environment.” That includes soft-
ware bases, interconnectivity and networking
capabilities.

Mikita contends that, for the near future, the
big opportunity for multiprocessor start-ups is in
single-purpose, or application-specific, environ-
ments. Although most multiprocessors are in-
herently general-purpose machines, the start-ups
are going after relatively specific application
areas, such as computer aided electrical design,
simulation and real-time process control.

Because of the expected fierce competition
among themselves and the overwhelming pres-
ence of traditional uniprocessor machines, multi-
processor manufacturers may face a shakeout
before they actually establish a foothold. As with
any class of start-ups, points to consider when
investigating the viability of the new companies
include the ability to survive with moderate-
volume sales, viability in specific niches, strength
of the management team, strength of financing
and the significance of OEM contracts.

Few would dispute that parallel processing is
the wave of the future, and multiprocessor
architectures are the only way to achieve parallel
processing. The advantages are obvious: cost-
effectiveness, modularity and speed.

But don’t expect “Soul of a New Supermini”
to show up in the bookstores in the near future:
None of the start-up multiprocessor companies
—with  the exception of Concurrent—
has as much as one percent of the scientific/
engineering market. And, in fact, some purists
would argue that, rather than being a revolution-
ary new technology, multiprocessing is as old as
the Burroughs B5000, a dual symmetrical pro-
cessor introduced in 1961. O

Interest Quotient (Circle One)
High 454 Medium 455 Low 456
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To keep your free subscription to
Mini-Micro Systems, turn back to the
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front cover. Please fill it out and return
it to us right away.
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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 I/0. (You can even
run multiple EMSPs in parallel for
lightning-quick access to enormous
databases.)

The P/75 also offers storage capaci-
ties up to 6.5 Gbytes. A floating-point
processor eption. 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.

IPLEXIUS

Plexus Computers, Inc.
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Introducing
By far, the best resolution




theWY-60.
to your terminal needs,

It’s everything we know you comes to terminals, we ship
want in an ASCII terminal, and more than anybody but IBM.* So
then some. it’s natural we'd come up with a

Great resolution. Hidden
attributes. Multiple personal-
ities, with emulation of just
about anything you'd ever be
interested in emulating. Mul-
tiple display formats, with

up to 132 columns

and 44 lines of in-

formation on one screen, ’

to get the most out of even the terminal
most complex applications. And with a

soft fonts, soit can be crisp, clean lot of years of wisdom

and easily readable inany language,  behind its good looks.

including those you may care Call toll-free or write, today,
to invent. for more information.

We've even added WYSE-
WORKS, a nifty clock/calendar/ WYS E
calculator combination, for extra

productivity.

You choose the screen color,  YOU NEVER REGRET A WYSE DECISION.
and the key-
board layout
that suits your
application:
Wyse WY-60,
IBM PC-AT
or IBM 3161.
The adjustable arm Option lets | 01 Yes, please send me detailed information on
you choose the per feC t helgh t and the WY-60 and the entire Wyse product line.
screen position. You can even
choose the service plan that works
best for you, from a range
of options.

Behind the WY-60's innocent
good looks is actually the face of 3571 N. First Street, San Jose, CA 95134
unparalleled experience. When it Call 1-800-GET-WYSE

Whyse is a registered trademark of Wyse Technology. WY-60 and the “V” shaped design are trademarks of Wyse Technology. IBM and IBM PC-AT are trademarks of International Business Machines
Corporation. © 1986 Wyse Technology. *Dataquest 1985 mid-year terminal shipment update.
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When youre ready to leave
the DBMS toys behind.

Software AG is ready with ADABAS(VMS) and NATURAL(VMS)—
database management and information processing for VAX supermini-
computers. Advanced software solutions that meet the requirements of a
high-volume production environment. Call us today at 1-800-336-3761.
(In Virginia and Canada, call 1-703-860-5050).

5 softwRre AG

Where the future
comes as no surprise.

© 1985 Software AG of North America, Inc.
ADABAS and NATURAL are trademarks of Software AG of North America Inc.
VAX and VMS are tr ks of Digital Equi
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DATABASE MANAGEMENT SOFTWARE

DATABASES MANAGE
NETWORK ENVIRONMENTS

Providing file- and record-locking capability and interactive network control,
personal computer database managers add functionality

to LANs and multiuser systems

Carl Warren, Western Editor

Despite the growing acceptance of local area
networks and multiuser microcomputer systems
in the office environment, their use hasn’t been
as great as expected. Part of the problem has
been a lack of multifunction software—particu-
larly distributed database management systems.

Specifically, users have been dumbfounded by
a single puzzle: how to manipulate and protect
files and records in a multiuser environment.
Even though LAN and multiuser system vendors
offer products that can lock records and files, the
techniques are so complex that until recently
very little application software took advantage
of this capability.

As a result, many personal computer-based
installations use single-user software or ‘““pseudo-
multifunction applications” — standard single-
user software that’s had some multiuser func-
tions forced into it. Either way, the results
haven’t been spectacular.

For example, consider Ethernet, a network
protocol that, at first blush, seems to answer
most vendors’ problems. It’s well-defined and
widely accepted, and it forms the basis of many
personal computer networks. Yet, it’s a hard-
ware-oriented protocol network that provides
compatibility only at the lowest levels of the
seven-layered open systems interconnection
(OSI) model. Although Ethernet allows hard-
ware products to coexist on a single cable, the
incompatibility at the higher layers of the OSI
model—Network, Transport, Session, Presenta-
tion and Application—makes it difficult for di-
verse products to communicate. More impor-
tant, Ethernet makes it almost impossible to
create multiuser software without specialized
software-device and system interfaces.

Other network implementations aren’t any
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Ashton-Tate’s dBase /Il Plus transparently
locks and unlocks files.

more hospitable to distributed databases. LAN
developers—typically enamored of their net-
works’ ability to move bits down a wire—regard
as relatively unimportant what happens on the
other end of that wire. This situation appears to
be true whether the wire represents a LAN or an
internal structure in a multiuser system. Hence,
would-be distributed-DBMS makers must work
with systems in which a request for a record may
indeed zoom that data down the desired data
path but in a way that ignores such issues as data
integrity, contention and backup. Inevitably,
problems occur the minute more than one user
asks for the same data at the same time.

Most systems handle simultaneous requests
for the same data in one of three ways. First,
they simply ignore the problem: Everyone gets
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WHAT’S IN A DATA PACKET?

PACKET
D

SYNC DATA
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MATCHES IBM SECTOR SIZE
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A data packet comprises three distinct
subpackets: a header that tells the network
what the packet is and what to do with it;
the data, which is usually 512 bytes long to
match the IBM PC sector size; and the post
bytes and pointers.

the data, but the original file is garbled beyond
use. Second, they set a flag that gives only one
user at a time access to the file or record.
Third—and most ideal—they give all qualified
users access but allow none to update a file
without signaling all others that an update is in
progress. Then he can proceed. The third tech-
nique, used in mainframe environments, em-
ploys a mirror image of the base record. There-
fore, no one can corrupt the original data even
after the transaction is finished.

An airline reservation system exemplifies a
typical distributed multiuser DBMS with
multiupdate capability. A reservation record,
which consists of many fields, resides in a reser-
vation file, consisting of many associated re-
cords. Anyone with proper identification can
request a record from the file. In the example,
the file has multiple layers of accessibility. Even
with several requesters, only the one who gets
the record first can update. There are no ties; the
system operates on a first-come-first-served
basis.

Vendors face choices

However, this isn’t how personal computer
environments operate. Typically, even the best
managed personal computer-based systems
allow only one user at a time to simply view a
record. In some cases, requesting that record
locks other users out of the file, thus inhibiting
the multifunctionality of the network or multi-
user system. Vendors have taken these ap-
proaches partly because the tools to do more
sophisticated data management simply haven’t
been available—as in the case of Ethernet—and
partly because of a lack of motivation. Given the

inherently single-user nature of personal com-
puters, vendors haven’t had the need—or, in
some cases, the skill—to include multiuser func-
tionality in personal computer DBMSes.

The ability to find and manipulate a record, or
record-level capability, is only a small part of
database use. Before accessing an individual
record, users must first access and navigate the
database itself. Also critical to distributed
DBMS operation is whether the application will
run on a LAN or on the central processor of a
multiuser system.

For example, a LAN user must first request a
given database server. In complex large-scale
installations, more than one file server can exist
on the network, thus requiring the user to speci-
fy in some implicit manner the location of the
desired file, record or application software.

In some implementations, depending on the
operating system, the request can be as simple as
specifying a device modifier that signifies the
network; a path; and the name of the file, record
or application or all three. It might take the
form:

Z:\ASERVER\PAYABLES\MAY

Otherwise, users must dig their way through
many levels of protocol and of syntax placements
to achieve the same result.

Some multiuser systems easily solve the prob-
lem by giving a processor to each user. In this
case, a DBMS developer’s biggest concern is
how to handle the database. The easiest method
is simply to transport the database to the local
system and perform the work. On a LAN,
though, even one that supposedly operates at
10M bits per second, this operation can be
time-consuming. On a multiuser system using
dedicated-user processors, the capability doesn’t
exist because the file server looks and acts like a
dedicated disk server to the single processor.
But, theoretically, many users of a multiuser
system can access the same drive and records, so
these systems include provisions to lock other
users out.

One company, Kimtron Corp., uses a hard-
ware-software combination to give users multi-
user functionality. The Kimtron intelligent ter-
minal fits into a personal computer network to
provide file and record locking. However, Kim-
tron relies on software vendors to supply file
control.

In systems in which the application runs glo-
bally in the environment, the developer must
implement special arrangements, such as memo-
ry, CPU management and high-level control, in
the operating system. For instance, other users
must share or ignore the application, which
means that other applications can run concur-
rently. Some operating systems, such as UNIX
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THOUSANDS
OF APPLICATIONS
OLD.

New UNIFY DBMS makes it
faster and easier for developers to complete even major
multi-user applications.

With new UNIFY DBMS, you define data structures
in one quick step, create prototypes rapidly, and imple-
ment sophisticated functions without programming,.
Advanced domain checking, in an active data dictionary,
automates default value entry and lets yvou define legal
values for any field. Referential integrity assures your users
accurate data. Pop-up windows let you easily display help
or on-line documentation. Custom prompt and error mes-
sages can be added at the same time, without programming.

For advanced developers, new UNIFY DBMS in-
cludes direct access to over 100 pre-written functions.
Step-by-step instructions and examples in the new pro-
grammers manual show vou how to add advanced
capabilities with less code than any other DBMS.

Like the original, new UNIFY DBMS gives vou
impressive response times with large data bases, and
all the power you need to get the job done. With tools
like a 4th generation report writer, screen painter, and
SQL. You can add features, users and data without sub
tracting from performance.

New UNIFY DBMS is proven on over 150 com-
puter systems and 25 operating systems, including
both UNIX and MS-DOS™. Your application’s portabil-
ity becomes virtually unlimited, from PC to mainframe.

Call today to find out how new UNIFY DBMS can
lead you to even quicker development of the most
demanding applications.

UunirFd

CORPORATION

Copyright 986, Unify Corporation. UNIN is a trademark of Bell |

oratories. UNIFY isar
Unify Corporation, 4000 Kruse Way

ace, Like

)
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PROTOTYPES

ACCELL unites the essential ele-
ments needed for highly complex,
multi-user application development—
including automated windowing, a
visual application generator and a com-
plete 4th generation language. All buile
on the proven relational data manage-
ment foundation of UNIFY® DBMS—
the number one DBMS in UNIX.

ACCELL'’s Smartlink Architec-
ture " challenges the traditional
definitions of integration. Smartlink
transparently harnesses the power and
productivity of each component, fus-
ing its strengths with those of the
others, without forcing you to make
compromises.

Result: An integrated set of
building blocks that create a synergy
as each builds on the strengths
of the others. Development goes
faster, because you focus on your
application, not tools. As Interma-
tional Data Corp stated, “The mes-
sage of the product is, ‘Don’t rely on a
tourth-generation language or
application generator alone.

IN HOURS,
SOPHISTICATED
- APPLICATIONS

IN DAYS.

ACCELL lets you use whatever of a
number of tools is appropriate.” "

Now MIS departments can
eliminate application backlogs, and
VARS can speed products to market
faster than ever. ACCELL can give
you prototypes in hours to days, and
sophisticated systems in days to weeks
—the kind that used to take months
or years. Even high performance pro-
duction applications with interdepen-
dent modules. Like MRP systems for
manufacturing.

Best of all, ACCELL has already
won major market acceptance with
over 10,000 multi-user installations
already scheduled for major, strategic
applications. Moreover, its data base
engine, based on UNIFY DBMS, has
been successfully proven at thousands
of sites, on 23 operating systems and
150 computer systems ranging from
the IBM PC to Amdahl mainframe.

Call today to ind out how you can
create applications faster than ever
before.

UniFd

CORPORATION
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Promise
them AT&L

Then call
Ducommun

Data Systems.

“Let me get this straight.
You need fifty of the AT&T PC 6300
Pluses with internal tape drives by Monday Morning?
No problem.

i
1

Of course, by calling §and software from leading manu-

Ducommun Data Systems first,
you'll be absolutely sure of keep-
ing the promises you make your
customers.

DDS, after all, is the largest | |

national master value added

AT&T distributor. In fact, nobody |

stocks as many AT & T products
as we do. Systems like the UNIX-
based 3B family including the

facturers. In other words, when
you need printers, or data base
management programs, or what-

i "f, ever, get it through DDS. We're
I your one single reliable source for

| just about everything.

And we're your best source
for service and support. DDS
~ people work hard. DDS people
. know your business. We're ready

new 3B2/310 and 3B2/400. The to integrate equipment and soft-

UNIX* PC, too! Plus MS-DOS  ° Y ] ware into progressive systems

based products like the PC 6300 « : you can sell with confidence.

and the all new PC 6300 Plus. AT&T Teletype line, AT&T That’s our promise to you.
Also, only DDS can build you  co-labeled software and authorized ~ Count on it. And call us. We'll

special corifigurations like the AT&T service. Whew! What send you our new catalogue.

PC 6300 with internal tape and 40  could be more promising? Ducommun Data Systems, 10824

MB storage or 40 MB UNIX PCs. But there’s more. DDS han- Hope Street, Cypress, CA 90630.
DDS even offers you the dles the widest range of peripherals ~ 1-800-FOR VARS.

*UNIX is a trademark of

DUCOMMUN

B Ji e B SUERES D
D A DIVISION OF DUCOMMUN INCORPORATED

Ashton-Tate - Alloy - CDC - Convergent - Data Technology Corporation -+ Dataproducts + DEC - FIS - HANDLE - Lear Siegler «
T

AT&T - A"I&TTquyg;
- Quadratron + Qume - Sola - Tandon - Televideo - Thesys - Touchstone - Unify - Western Digital - WYSE

CIRCLE NO. 52 ON INQUIRY CARD



DATABASE MANAGEMENT SOFTWARE

and Digital Research Inc.’s Concurrent PC-DOS
version 4.1, not only permit concurrent opera-
tions but also handle record and file functions.
Similarly, Microsoft Corp.’s MS-DOS 3.1 al-
lows users to share files. Although analysts are
touting MS-DOS 3.1 as the file-sharing standard,
it still has major shortcomings in how data is
handied by many users. Specifically, developers
must write DBMS application software in such a
way that it assumes the presence of DOS file-
locking attributes as an underlying premise of
the software’s operation. Unfortunately, be-
cause MS-DOS 3.1 is relatively unknown, many
DBMS application developers try to invent their
own file- and record-locking schemes, thereby
causing serious implementation difficulties.

Sorting through methods

However, some developers, including System
Automation Software Inc., Fox Research Inc.
and Peregrine Systems Inc., have worked suc-
cessfully in the MS-DOS 3.1 environment. For
example, System Automation sells the ReQuest
distributed DBMS, which provides the ability to
share and manage information over a network,
according to the company. Similarly, Fox mar-
kets the 10-Base DBMS, which has recently been
made compatible with MS-DOS 3.1. This capa-
bility gives 10-Base extended record and file
locking, conforming to Microsoft’s design. The
10-Base DBMS, which operates on Fox’s 10-Net
LAN, previously operated under DOS 2.1 and
provided its own file- and record-handling attri-
butes. Peregrine Systems takes the tack of work-
ing at both the personal computer and main-
frame ends of data sharing. Peregrine’s PNMS
IIT application software uses fourth-generation
language techniques to handle data control and
access.

Another microcomputer database company,
Ashton-Tate, has taken several stabs at handling
data in a multiuser environment. The company’s
latest product, dBase III Plus, ties into the parts
of MS-DOS 3.1 that are directly concerned with
networking. This method lets users share data
within the application environment, meaning
that they can share not only a single data source
but also the application. Employing pull-down
menus and a bit-mapped graphics front-end,
dBase III Plus handles the network tasks of
locking and unlocking files and records in a way
that is user-transparent.

In an ideal DBMS environment, a user can
access data via the lowest common denominator
—the query language—often made transparent
via an application envelope. For example, a
fill-in format for a billing statement is merely the
visible front-end of a powerful query system that
serves as the underpinnings of the entire applica-
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NETBIOS SPINS A COMMON THREAD
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NETWORK PROGRAM
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| DOS BIOS DISK
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RN o NETBIOS LAN

SOURCE. MINI-MICRO SYSTEMS

NETBIOS acts as an interface between
MS-DOS 3.1 and a LAN. It allows the net-
work, computers, peripherals and applica-
tions to use standard naming and com-
mand conventions.

tion. This environment not only allows for a
consistent approach to accessing the data in
pre-existing heterogeneous distributed applica-
tions but also achieves that consistency without
changing the database structure, or schema, or
the application program. This technique gives
the user the illusion of working with a single
non-distributed database.

New definitions shape DBMS futures

Developers of sophisticated microcomputer
DBMS products, such as Data Language Corp.’s
Progress, Relational Database Systems Inc.’s
Informix, Relational Technology Inc.’s Ingres
and Unify Corp.’s Unify, all created for the
UNIX environment, still have difficulty in man-
aging databases in a mainframe-like manner.

Still, multiuser DBMS products provide users
with better distributed data management than
was possible even a few months ago. This im-
provement stems from better system-level defi-
nitions of how networking should be done.
These definitions provide standard approaches
to file- and record-locking, enabling developers
to include a distributed capability in their
products.

For example, Microsoft, in concert with IBM
Corp., is further redefining how networks oper-
ate on a software level. IBM’s token-passing
Token-Ring Network makes use of IBM’s intrin-
sic understanding of how to manipulate and pass
data over a wire to improve efficiency and
multiuser functionality, including the functional-
ity of multiuser DBMSes.

This approach allows data to be handled as
discrete components, or “‘packets,” in a net-
work. Each packet has its own specific architec-
ture that stipulates how the data will be bundled
on transmission and unbundled on receipt. A
data packet usually has a header that tells the
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Users have
been stalled
by a single
puzzle: how to
manipulate
and protect
files and
records in a
multiuser
environment.

network what the packet is and what to do with
it, the data itself, and post bytes and pointers
that enhance handling.

This method groups data in multiple or single
packets. Typically, in the personal computer
environment, the data portion of the packet is
512 bytes, or one disk sector, long. Consequent-
ly, there is a 1-to-1 relationship between the data
in a disk file and the data moving in the network
data stream. Moreover, using packets improves
the efficiency of data transfer. Sophisticated
systems, which monitor data movement in ac-
cordance with network activity, allow multiple
requests to be interleaved, grouping packets to
improve data throughput.

Moreover, products coming to market make it
easier to control the flow of data inside personal
computer-based networks. For example, al-
though not a network manager, Communication
Machinery Corp.’s LanScan Ethernet monitor
tracks packet transmission and pinpoints prob-
lems. It provides the network manager with the
necessary data to plug loopholes and improve
overall performance.

A standard emerges

Perhaps most important, distributed-DBMS
developers are finally getting the standards they

need for their products to operate on networks
of heterogeneous machines. For example, the
network basic input/output system (NETBIOS),
defined by IBM and Microsoft, is emerging as
the definitive standard to assist developers in
creating both network-control and application
software. NETBIOS, a framework for integrat-
ing diverse application software, hardware and
communications networks, acts as an interface
between a LAN adapter and the operating sys-
tem. Therefore, the network and the applica-
tions can use standard naming and command
conventions. Also by convention, NETBIOS as-
sumes that everyone using the proposed stand-
ard has agreed on system usage and device
naming.

To ensure the proper handling of a network
and the way data and applications run on the
network, a network-control block—essentially, a
command-processing table—manages system re-
source allocation. To provide suitable operation,
an application program should ideally make calls
directly to NETBIOS rather than to the personal
computer hardware BIOS. Thus, proper han-
dling, directing and dispatching occur without
interfering with system operation.

By having their products interface with the
NETBIOS, which forms a layer of software

Ashton-Tate

20101 Hamilton Ave.
Torrance, Calif. 90502
(213) 329-8000
Circle 398

AST Research Inc.
2121 Alton Ave.
Irvine, Calif. 92714
(714) 863-1333
Circle 399
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Microsoft Corp.
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Reseller solutions
that allow you to sell
into any computer
environment

out there.

As a Digital reseller, you could be selling solutions that work
with systems your prospect already owns. You could be selling
open-ended solutions, instead of ones that leave your prospect
dead-ended. And you could be part of the industry’s largest reseller
network. Now. Just clip the coupon or attach your business card.

Tell me more about how to be a VAX/PDP-11 reseller and sell to the world.

Name Title

Company Phone

Address

City State Zip e
Send to: Digital Equipment Corporation, Inquiry Dept. Eﬂaﬂnan
NRO2-1/H3, 444 Whitney Street, Northboro, MA 01532,

MM586

@© Digital Equipment Corporation 1986. Digital and the Digital logo are trademarks of Digital Equipment Corporation



YOUR OFFICE PRINTER
FAMILY

Meet eight representa-
tives of the extensive
Facit Office Printer
family. Encompassing
almOSt €V€1‘y aSpeCt Of 0r pro esls : pe4550/5n] gv p cs’tllupaper énd OHAranspar-
quality printing, they encies, select racit SIX-pen plotters.

make your printer
choice easy. From dedi-
cated PC-printers to

| extremely heavy-duty
system printers for
round-the-clock opera-
tion.

Theh 132{5Iumn Facit 4514 printer features NLQO as well as Epson In addition tO the FaCit
FX and IBM PC character and command sets. multi-purpose printer
concept, the Office Prin-
ter family also includes
printers for more special-
ized applications like
bar-code/labels, word-
processing and high-
speed color graphics.

allored for yddr IBM PC m compatibles, the Facit 4509 provides
graphics and multifont printing at a budget price.

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

The fast Facit D2000 daisywheel printer is IBM/Epson compatible The fUl] Sel(,‘(:tl()n Of Facit 4571 is eually at home in round-theclock data report applica-
and can be equipped with a cut-sheet feeder. Standard interface% Char- tions as in NLQ wordprocessing.
Ty

acter sets and command
protocols ensure that
every Facit Printer will
make friends with your
system.

And, no doubt, with
your budget, too.

The CHine printers, Facit C5500 and Facit C7500, provide 250/400 Facit Opus 1 Laser Printer pr(udes high-quality printing at workloads
cps. color graphics, mult4nterfacing and flexible paper handling. of 20,000 pages/ month
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common to all the machines of an MS-DOS
3.1-based network, DBMS developers can give
users the illusion that they are dealing with a
single non-distributed system rather than a dis-
tributed database on a network. For example,
AST Research Corp., a major proponent of
NETBIOS, uses its capabilities in PC-Net
and resource-sharing systems.

Bus structures solve conflicts

Developers can minimize or even eliminate
many of the difficulties associated with running a
DBMS on a LAN by using bus-oriented, tightly
coupled multiuser systems—systems in which
terminals or workstations connect to the bus of a
single multiuser machine. Because multiuser sys-
tems are in many ways just personal computers
that deal with the problems of one user at a time
in rapid succession, they can save the developer
from worrying about dispatching data to various
devices and handling packets over a wire.

Intercontinental Micro Systems Corp.’s
LANPC Micronet, for example, provides both
bus-structured, tightly coupled capability and
loosely coupled, coaxial network extendability.
LANPC Micronet comprises a series of hubs, in
which a single unit serves several systems and the
hubs connect to each other via coaxial cable.
This hub-to-hub network uses the cluster tech-
nique that IBM has employed with the PC/AT
and provides the resource and information shar-
ing of a number of units via the hubs. However,
this sharing isn’t limited just to users on a hub or
within a hub network. A hub-to-hub network
also provides gateways to other networks for
users of the Micronet or the PC/AT and the
token-passing network.

IBM’s strategy, meanwhile, provides an open
doorway to its Systems Network Architecture
and X.25 networks. DBMS developers employ-
ing this approach must include sophisticated
clustering systems that handle protocol conver-
sion as part of the system architecture. SNA
offers developers a convenient, centralized loca-
tion in which to install file- and record-locking—
the multiuser machine at the hub where both
hardware and software cooperate for data
integrity.

For instance, North Star Computers Inc. has
extended the hub-to-hub and multiuser system in
its NS1200 and NS300 series of business systems.
Rather than rely solely on software or hardware
to manage data security and flow, NorthStar has
carefully matched the hardware functions with
the software, Novell Inc.’s NetWare. Although
NetWare handles most system- and application-
level tasks of opening and closing files, setting
file and record attributes and checking user
status, North Star’s hardware, Intel Corp.’s
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80186 microprocessor operating at 8 MHz, acts
as a communications server local to the system,
handling the dispatch of information.

Security shapes the network

As a network expands from single-user to
cluster to hub to SNA, DBMS developers must
address the problem of access levels. As more
resources—specifically, data files—become
available, some will require usage restrictions.
Such restrictions concern locking files and re-
cords based on whether they are in use. Pass-
word identification is one way to restrict access.
However, most personal computer-based net-
working software applies passwords to open
access to a network node rather than to an actual
data file. Thus, users can easily bridge these
passwords via alternative routes.

Unfortunately, most application software han-
dles data security via “code-patch™ techniques
that are either cumbersome or simply ineffective
when challenged. As a result, vendors are cur-
rently developing lock and unlock schemes
founded on NETBIOS.

One distributed DBMS technique that has
stirred interest puts the burden of file manage-
ment on the file server. Disk drive manufactur-
ers Priam Corp. and Seagate Technology take
this approach. Seagate provides an OEM LAN
in a box with a disk drive. The Seagate file server
allows users to share data, while the network
treats the box as a separate disk drive for each
user.

Priam, on the other hand, prefers the hub
approach. The company’s ClusterTower handles
as many as eight users, each with a special card
that interfaces the personal computer to the disk
subsystem. Priam provides the necessary man-
agement and access software, so the user need
only log onto or off the Tower without worrying
about file- or record-locking. Because the
ClusterTower never interferes with the operation
of the personal computer, it can serve as a hub
within a hub and as a resource on a wire net-
work.

Putting “‘super smarts” into a peripheral box
appears to be a major industry trend. Specialized
interfaces such as the small computer systems
interface (SCSI) provide for linking hosts to
hosts and to virtually any peripheral. Moreover,
by combining real-time operating systems on
silicon with large-word microprocessors, such as
the Intel 80386, peripherals will be able to
handle most file-management issues on their
own. O

Interest Quotient (Circle One)
High 457 Medium 458 Low 459

NETBIOS, a

integrating
diverse
application
software,

. framework for

hardware and
communications
networks, acts

as an
interface
between a
LAN adapter
and the
operating
system.
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© 1985 SYMBOLICS, INC.

The first forward pass was

b, § ¢ ;

Run on first down. Run on second.
Run again on third. Then punt.

For years, that’s the way the game of
football plodded up and down the field.

But on a brisk autumn afternoon
around the turn of the century, a young
college quarterback and his coach made a
careful and calculated game-breaking
decision.

To go beyond the tried and true. To take
a giant step forward. To throw the ball.

And the game would never be played
the same again.

Today, a company called Symbolics™
is offering business the opportunity to

take a similar giant step forward.

Not with a computer that’s just faster or
more powerful, but with a computer that
lets you tackle and solve more complex
problems than ever before.

The Symbolics 3600 series provides a
more flexible and productive programming
environment than numeric computing
systems. So it dramatically expands both the
amount and kinds of work you can perform
with a computer.

That’s why symbolic processing is the
most widely accepted basis for the develop-
ment of many Al programs. And is
impacting a broad range of traditional



computing applications as well.

The people at Symbolics have pioneered
this advanced technology every step of the
way. From initial development in the labora-
tory to practical application in the field. And
we’re ready to put it in your hands today.

But the next step is yours. To see
symbolic processing in action, contact
Symbolics, Inc., 11 Cambridge Center,
Cambridge, MA 02142.

symbolics

Your next step in computing."”
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There’s a difference between
making news and making drives.

While others are announcing high-capacity SCSI drives, Maxtor
is shipping them. :

That should come as no surprise. Because our new: SCS dnves
are based on the same proven technology as the tens
ST506/412 and ESDI drives we've already shipped.

They're called the XT- 3000 Senes The dliferenee

% g .
W“'mﬁ, o L0 :‘:‘:: i

Wiy “M»




NETWORKING STANDARDS

TCP/IP PROTOCOLS
ADDRESS LAN NEEDS

With ISO-standard products not widely available,

manufacturers are implementing the TCP/IP standard

for connecting multivendor machines

Judith Estrin and William Carrico
Bridge Communications Inc.

The recent groundswell of support for the
Transmission Control Protocol/Internet Protocol
(TCP/IP) should come as no surprise to industry
observers. The primary reason is a lack of com-
mercially available products for the Internation-
al Standards Organization’s open systems inter-
connection (OSI) standard. That being the case,
many vendors and users have chosen the TCP/IP
as an interim solution to the problem of connect-
ing diverse machines.

In contrast to OSI, TCP/IP is the only stan-
dard local area network protocol for which sev-
eral products are available, thus permitting full
interoperability among multivendor hosts and
devices.

Another reason for its popularity is that
TCP/IP has been publicly available for a decade.
Its development began in the early 1970s when
the Department of Defense Advanced Research
Projects Agency (DARPA) decided to provide
for testing of communications protocols over its
ARPAnet packet-switched wide area network.
Under DARPA grants, several organizations,
including Stanford University, Stanford, Calif.;
the University of California at Berkeley; and
BBN Communications Corp., Cambridge,
Mass., used TCP/IP for developing UNIX-based
systems. As a result of this research, the Defense
Department adopted TCP/IP as its standard
communication protocol, mandatory in many
federal government and defense-related net-
works. By 1982, 75 percent of ARPAnet nodes in
the United States—chiefly in major universities

TCP/IP CREATES MULTIVENDOR ENVIRONMENT
DEC IBM VM
MICROVAX
UNIX
s NON-TCP/IP
TCP/IP SPARTACUS HOST
SOFTWARE TCP/P MODEM POOL
EXCELAN SOFTWARE WOLLONGONG
Q-BUS TCP/P
CONTROLLER y/ SOFTWARE [ l | ] ]
BRIDGE BRIDGE
SPARTACUS CS/100-TCP/IP CS/100- TCP/IP
ETHERNET DEUNA TERMINAL TERMINAL
CONTROLLER SERVER SERVER
[ | [ :
3COM BRIDGE CS/100 BRIDGE
ETHERNET CS/100- TCP/IP
CONTROLLER oond it TERMINAL SERVER SUN WORKSTATION
MIT TCP/IP PC &llﬁé[ﬁ[‘] d-]d]é“ﬁ
SOETING TERMINALS TERMINALS
SOURCE BRIDGE COMMUNICATIONS INC
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Many third-par-
ty vendors offer
TCPIIP equip-
ment that allows
users to build a
true multivendor
environment. For
example, a user
at a terminal,
personal com-
puter or worksta-
tion has access
to all network re-
sources. The
host computers
also interchange
files.

m



NETWORKING STANDARDS

and military installations—used TCP/IP over a
variety of physical media.

Finally, TCP/IP is an integral part of the
Berkeley UNIX Version 4.2 operating system.
By placing the TCP/IP protocols—including
source code—in the public domain, DARPA laid
the groundwork for widespread implementation
of this protocol set. But the University of Cali-
fornia at Berkeley’s development of the UNIX
4.2 operating system boosted TCP/IP into the
LAN arena. UNIX 4.2 developers integrated
TCP/IP into the UNIX kernel, giving UNIX
users a ‘“‘free” high-level protocol implementa-
tion. They also incorporated an Address Resolu-
tion Protocol (ARP) that maps TCP/IP ad-
dresses to Ethernet IEEE 802.3 addresses,
providing a convenient LAN interface. The sub-
sequent adoption and widespread use of UNIX
4.2 in computer aided design, manufacturing and
engineering environments brought TCP/IP and

Ethernet along on its coattails.

Vendors hop aboard

As a result, the UNIX-TCP/IP-Ethernet com-
bination has become the automatic choice for
most computer and workstation suppliers need-
ing a powerful operating system and LAN capa-
bility while maintaining an open architecture.

Among the first of these vendors to board the
TCP/IP bandwagon was workstation manufac-
turer Sun Microsystems Inc. This move was not
surprising, considering that Sun co-founder Wil-
liam Joy headed the UNIX 4.2 development
effort. He also helped develop TCP/IP-based
protocols that extend TCP/IP’s functionality to
layer seven, or the Application Layer, of the OSI
reference model.

Other workstation suppliers, such as Massa-
chusetts Computer Corp. (Masscomp) and Sym-
bolics Inc., began to use the UNIX-TCP/IP

Alternative approaches exist

Conventional approaches to implementing the
Transmission Control Protocol/Internet Protocol
(TCP/IP) treat the protocol set primarily as a mech-
anism for efficient file transfer between machines. It
allows, for example, terminal A to log onto machine
B over the network and use machine B's re-
sources. But it allows file sharing only if terminal A
connects directly to a network-attached host rather
than to the network itself.

Another approach uses terminal servers imple-
menting the TCP/IP protocols. Because terminal-to-
host switches constitute a significant percentage of
general-purpose local area network applications,
TCP/IP products should be able to communicate
with terminals efficiently. This means they should
offer a full terminal-to-host switch capability rather
than a TCP/IP-based file-transfer function. Bridge
Communications Inc. offers two such products, the
CS/1-TCP/IP server, which supports eight to 32
terminals, and the CS/100-TCP/IP, which supports
four to 14 terminals.

The terminal-server approach is most cost-effec-
tive when servers connect asynchronous terminals
directly to host computers that support TCP/IP and
that attach to Ethernet via an embedded Ethernet
controller such as Digital Equipment Corp.'s VAX
DEUNA card or 3Com Corp.’s Multibus card.
These applications require a CS/1- or CS/100-type
device only on the terminal side of the terminal-to-
host switch. However, by using the server on both
the terminal and host sides, the communications
servers can also function as host servers for hosts
that do not support TCP/IP, such as those from
Honeywell Inc. and Prime Computer Inc. Thus, vir-

tually all types of network-attached devices can
share resources such as printers and modems.
The limitations inherent in single-LAN systems
can be overcome by going one step further and
interconnecting TCP/IP networks via gateways to
other similar or dissimilar networks. In the past, a
means often used to interconnect multiple TCP/IP-
based Ethernets was to string telephone lines be-
tween VAXes running UNIX and TCP/IP. The disad-
vantage of this method was that it consumed VAX
bandwidth that could be better devoted to applica-
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Conventional implementations of TCP/IP require
terminal users to connect directly to a host (A), thus
using the host’s processing power even when ac-
cessing a remote host. With communications servers
(B), the terminals access any host on the network
without going through another host. Resources such
as modems and non-TCP/IP hosts can also attach to
the network.
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combination. Also among these users were uni-
versities and software-development companies
with installations of Digital Equipment Corp.
VAX minicomputers.

As UNIX 4.2 continued to gain popularity,
manufacturers of larger computers, supermini-
computers and supermicrocomputers, including
Amdahl Corp., Gould/SEL, Harris Corp., Pyra-
mid Technology Corp. and Sperry Corp., began
using TCP/IP in computers designed for the
engineering and scientific markets.

Compatibility is key

The layers of the TCP/IP protocol set are IP,
TCP, User Datagram Protocol (UDP), Telnet
Protocol and File Transfer Protocol (FTP). Most
implementations of TCP/IP also include ARP
and the Internet Control Message Protocol
(ICMP).

IP, which corresponds to layer three, or the

connectionless-mode network layer, of the OSI
model, provides datagram service across a net-
work or internetwork. Layer three addresses
messages and routes them across a network,
provides functions and procedures to exchange
data between two systems independent of rout-
ing and switching considerations, and furnishes
service independent of the transfer technology.

TCP corresponds to OSI layer four, the con-
nection-oriented transport protocol. Layer four
sequences messages into a transaction, controls
data transfer with an end-to-end service and
optimizes the use of available network service.
UDP, another OSI layer-four protocol, is used
for remote network-management and name-
service-access applications. Name-service-access
allows users to assign a name, such as “VAX,” to
a physical, or numeric, address.

The Telnet Protocol corresponds roughly to
OSI layers five and six—the Session and Presen-

for TCP/IP implementation

tions. One solution to this problem is Bridge's
GS/3-IP internetwork router, which is dedicated ex-
clusively to interconnecting several physically iso-
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The software architecture of Bridge's communica-
tions servers provide Telnet for terminal-to-host com-
munication as well as network-management software.

lated TCP/IP-based Ethernets over point-to-point
connection media, such as leased lines, dial-up
lines, fiber-optic links or microwave links. This ap-
proach not only costs less than the VAX-to-VAX
approach but also offloads the hosts of bandwidth-
hungry protocol-processing tasks.

Gateways can extend the TCP/IP environment in
other ways. For example, Bridge's GS/6-IP gateway
server permits communication among as many as
255 TCP/IP-based Ethernets over a single channel
of a broadband LAN. This facilitates the creation of
extended, potentially very large, TCP/IP networks in
which Ethernet “ribs” communicate with each other
over a broadband “backbone.” Users gain the
combined advantages of Ethernet's higher speed
and lower cost and of broadband'’s longer dis-
tance. Both Bridge gateways support the TCP/IP
concept that allows users to subdivide their net-
works into logical “subnetworks.”

TCP/IP has also made its way into IBM Corp.'s
Systems Network Architecture environment.
Bridge's CS/1-SNA-TCP/IP combines full LAN con-
nectivity and services with protocol conversion to
SNA hosts, allowing “foreign” terminals or PCs to
“look like” IBM 3278 terminals on demand. Thus, a
TCP/IP-based device on the LAN—an engineering
workstation, for example—can access an SNA
host, open a teletypewriter (TTY) window on its
screen and receive a 3278 screen emulation. If
terminal servers running TCP/IP are also on the
network, the same workstation can simultaneously
display another TTY window emulating the screen
of an ASCII host, such as a Prime computer, that
does not support TCP/IP.
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tation layers—of the OSI model. Layer five
establishes communications, or sessions, that
manage and synchronize data exchange between
entities and provide mechanisms to structure the
communication. These mechanisms also map
user-oriented session addresses to network-ori-
ented transport addresses. The TCP/IP applica-
tion protocol for interfacing to terminals, Telnet
supports virtual circuits between terminals and
host computers.

FTP, which corresponds roughly to OSI layers
six and seven—Presentation and Application,
allows file transfer between dissimilar machines
or operating systems. Layer six determines data
forms and data representation, and layer seven
performs applications and provides semantics
specific to application programs and functions.
Such applications include electronic mail and
filing.

ARP, which is required for use with Ethernet,
maps IP addresses to Ethernet addresses, and
ICMP includes a set of functions for network-
layer management and control.

Users in the UNIX environment have adopted
two other simple protocols that are not Defense
Department standards: RLogin and RCopy.
Users sometimes employ RLogin as an alterna-
tive to Telnet for remotely logging into one
UNIX system from a terminal attached to anoth-
er UNIX system. However, RLogin does not

HOW ISO CORRESPONDS TO XNS, TCP/IP

ISO OSI model XNS TCP/IP ISO STANDARDS

7 APPLICATION ISO VTP.* FTAM** -
6 PRESENTATION TELNET/FTP+  1SO PRESENTATION
5 SESSION COURIER ISO SESSION

4 TRANSPORT SPP+ + TCPt ISO TRANSPORT

3 NETWORK IDP} IP# ISO NETWORK

2 DATA LINK ETHERNET ~ ETHERNET IEEE 802.2

1 PHYSICAL ETHERNET  ETHERNET IEEE 8023, 4, 5
KEY:

VTP = VIRTUAL TERMINAL PROTOCOL

“*FTAM = FILE TRANSFER, ACCESS AND MANAGEMENT

+FTP = FILE TRANSFER PROTOCOL

++SPP = SEQUENCE PACKET PROTOCOL

tTCP = TRANSMISSION CONTROL PROTOCOL

£IDP = INTERNETWORK DATAGRAM PROTOCOL

#IP = INTERNETWORK PROTOCOL

Although the XNS and TCP/IP architectures do not match
exactly, the protocol layers correspond roughly to the OS/
model.
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include all Telnet features, such as parameter
negotiation. The other non-standard protocol,
RCopy, is used to move files between UNIX
hosts.

These layers are fully compatible across all
TCP/IP implementations. This means that
Ethernet/IEEE 802.3-compatible devices run-
ning TCP/IP not only can coexist on the same
cable, sharing the physical medium, but also can
communicate with each other across that medi-
um. Outside the LAN arena, users can find a
comparable level of compatibility only in such
mainframe protocols as IBM Corp.’s Systems
Network Architecture.

TCP/IP market emerges

A number of third-party vendors of TCP/IP
equipment have emerged to serve the growing
user market. In the last several years, a variety of
products has become available, developed by
companies as well as by universities. A partial
list of these include:

® Bridge Communications Inc., which offers a
family of terminal servers and internetwork gate-
ways implementing the TPC/IP protocols (see
‘“Alternative approaches exist to TCP/IP imple-
mentation,” Page 112). These products attach
terminals and other devices to TCP/IP-based
Ethernets; establish communications between
multiple TCP/IP Ethernets and between TCP/IP
Ethernets and other networks, including broad-
band LANs and SNA; and provide network-
management capability with complete session
audit-trail data.

® Communication Machinery Corp., which
provides a TCP/IP-based Ethernet controller to
work with its Internet TCP/IP software. This
software includes military-specification versions
of TCP/IP, ARP, ICMP and UDP, as well as
Defense Department-defined FTP and Telnet
utilities. Another product, the QMI100 net-
working package, allows a host to communicate
on a TCP/IP LAN and includes Defense Depart-
ment-defined FTP and Telnet.

® Data General Corp., which offers Ethernet/
IEEE 802.3 that works with TCP/IP implement-
ing Berkeley UNIX 4.2 and Defense Depart-
ment specifications.

® Excelan Inc., which offers the EXOS 201,
202, 203, 204 and 205 family of Ethernet boards
that runs the EXOS 8010, 8011, 8012 and 8040
TCP/IP software. These products allow PC/ATs;
DEC VAXes and MicroVAXes; and UNIX-
based Multibus, VMEbus and Q-bus work-
stations to communicate over an Ethernet and
implement TCP/IP, Telnet and FTP.

® Internet Systems Corp., which offers a fam-
ily of hardware and software solutions, including
an IBM channel interface, to connect various
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At last, software that solves your
mathematical problems symbolically;,

In seconds.

If it is still taking you weeks or
months to handle rudimentary alge-
braic problems and extremely com-
plex analyses, then make it your
business to find out about MACSYMA'"

MACSYMA is the most compre-
hensive approach to symbolic math-
ematics ever created. Originally
designed at MIT through research
in Artificial Intelligence, MACSYMA
has been continuously developed
and enhanced since 1969.

But for all its sophistication, you
can put MACSYMA to work on com-
puters ranging from workstations
to mainframes. Without previous
programming experience. In
fact, you can interact with it in an
almost conversational way while
you use it to explore problems in
basic or advanced mathematics that
you couldn’t begin to approach
using a pencil, chalk or numerical
software. This comprehensive pro-
gram can then generate FORTRAN
code from derived MACSYMA ex-
pressions and answers.

3 weeks vs. 10 seconds.

For example, an engineer work-
ing for a major aerospace company
was stopped by an integral dealing
with turbulence and boundary lay-
ers. Pencil and paper in hand, he had
been looking at:

J(klog(x) — 2x* + 3x2 + b)*dx

for more than three weeks. He always
arrived at a different solution, never
knowing which was the right one.

Less than 10 seconds after enter-
ing the problem into the computer,
MACSYMA gave him the correct
answer. Not just numerically, but in
symbolic terms that gave him real
insight into the physical nature of
the problem.

How long would it take you or your staff to factor this expression?

3wz® + 2wz — 10w?y?Z® + 141xyz® +

45WwX°Z° — 3w + 94 wxyz — 2wz —
470xy® + 10w?y? + 2115x'y — 45w?x®

MACSYMA gives you the answer. In seconds.

(32 + 2wz — 10y? + 45x°) (W?Z® + 47xy — W?)

What MACSYMA can do.
For you.

MACSYMA arms you with hun-
dreds of practical and real-world
applications. It can:

* Do algebra, trigonometry
and calculus

* Provide standard numerical
techniques

* Generate FORTRAN output from
MACSYMA expressions

* Simplify, factor or expand
expressions

* Solve equations analytically
or numerically

* Expand functions in Taylor or
Laurent series

* Compute Fourier and Laplace
transforms

* Manipulate matrices and tensors

* Plot functions in 2 or 3 dimensions

* Much, much more

Throughout the world, thou-
sands of scientists, engineers and
mathematicians are using MACSYMA
in such diversified applications as
electronics, structural engineering,
CAD, acoustics, plasma physics,
antenna theory, VLSI circuit design,
control theory, numerical analysis,
fluid mechanics, genetic studies, ship
hull design, maximum likelihood
estimation, ballistic missile defense
systems design, underwater shock
wave analysis, helicopter blade

motion studies, and atomic scatter-
ing cross section analysis. And the
range of use is expanding every day.

Easy computer algebra
starts here.

MACSYMA is available right
now from Symbolics,"™ the leader in
Symbolic processing. For a complete
kit including a full capabilities bro-
chure, just clip and mail the coupon
or call (617) 577-7600.

MACSYMA

The most comprehensive
software approach to
symbolic mathematical
computations.

symbolics™

Your next step in computing.™

MACSYMA and SYMBOLICS are trademarks of
Symbolics, Inc. Copyright 1986 Symbolics, Inc.

r------------

v Symbolics, Inc. Dept. M-MM 1 1
i 11 Cambridge Center I
) Cambridge, MA 02142 i
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] 1

MACSYMA is available to colleges and
universities at special rates. mms 586
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minicomputers to a TCP/IP-based Ethernet.

® Proteon Inc., which provides ProNet-10 and
ProNet-80 LANs with MS-DOS TCP/IP soft-
ware. These products provide terminal emula-
tion to a ProNet network interface unit and file
transfers between PCs on other TCP/IP hosts.
"Using Proteon’s VM/CMS TCP/IP, the LANs
provide TCP/IP for the VM/CMS environment
and remote login and file transfer with other
TCP/IP hosts on the the ProNet ring. The VAX/
VMS TCP/IP provides UNIX 4.2 facilities on a
DEC VAX/VMS system and compatibility with
all TCP/IP implementations.

® Spartacus Inc., which offers the K200 front-
end processor that works with KNET net-
working software to allow an IBM mainframe to
communicate over an Ethernet with IBM and
non-IBM workstations and computers. KNET
implements both TCP/IP and Xerox Network
System (XNS) protocols from Xerox Corp.’s
Systems Group. KNET also supports FTP and
Telnet. The front-end processor interfaces via an
IBM channel, and the TCP/IP protocols run on
the mainframe. It allows devices on the TCP/IP
network, such as engineering workstations or
terminals on TCP/IP communications servers, to
access IBM mainframes via a high-speed
channel.

® The Wollongong Group, which provides a
TCP/1P software implementation running under
DEC’s VMS operating system. Using the Wol-
longong approach, the protocols run on the main
CPU with a non-intelligent Ethernet controller.

On the academic front, several universities
have developed TCP/IP products. Among them
are:

® Dartmouth College, which developed a
TCP/1P port to the Apple Computer Inc. Macin-
tosh personal computer. Mark Sherman, a Dart-
mouth computer scientist, developed the Macin-
tosh port while he was working at
Carnegie-Mellon University.

® The Massachusetts Institute of Technology,
which developed TCP/IP for the IBM PC and
compatibles. The package runs on a PC’s
MS-DOS operating system using an EtherLink
Ethernet controller board from 3Com Corp.
This software provides both Telnet and FTP
support from the PC.

® The University of Wisconsin, which devel-
oped Wiscnet, a VM interface program mar-
keted by IBM that provides TCP/IP to several
LANSs via the IBM Device Attachment Control
Unit.

Alternatives aré available

Alternatives to TCP/IP consist chiefly of two
other LAN protocol sets: the ISO-standard OSI
reference model and XNS. OSI, although not yet
available in many commercial products, is
emerging as the standard for packet-switching
local and wide area networks.

Many companies supplying or planning to
supply network products have committed them-
selves to offering OSI-compatible equipment.
The OSI protocol set received a major push

BBN Communications Corp.
70 Fawcett St.

Cambridge, Mass. 02238
(617) 497-2800

Circle 418

Boeing Computer
Services Co.

P.O. Box 24346
Seattle, Wash. 98124
(206) 763-5422
Circle 419

Bridge Communications Inc.
2081 Stierlin Road

Mountain View, Calif. 94043
(415) 969-4400

Circle 420

Communication
Machinery Corp.

1421 State St.

Santa Barbara, Calif. 93101
(805) 963-9471

Circle 421

Data General Corp. Proteon Inc. Symbolics Inc.
4400 Computer Drive 4 Tech Circle 11 Cambridge Center
Westboro, Mass. 01580 Natick, Mass. 01760 Cambridge, Mass. 02142
(617) 366-8911 (617) 655-3340 (617) 577-7500
Circle 422 Circle 426 Circle 430

3Com Corp.
Excelan Inc. Pyramid Technology Corp. 1365 Shorebird Way

2180 Fortune Drive
San Jose, Calif. 95131
(408) 434-2237
Circle 423

Internet Systems Corp.
8360 W. Oakland Park Blvd.
Suite 101

Sunrise, Fla. 33321

(305) 742-0301

Circle 424

Massachusetts Computer Corp.

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

Circle 425

1295 Charleston Road
Mountain View, Calif. 94039
(415) 965-7200

Circle 427

Spartacus Inc.

1 Lowell Research Center
847 Rogers St.

Lowell, Mass. 01852
(617) 275-4220

Circle 428

Sun Microsystems Inc.
2550 Garcia Ave.

Mountain View, Calif. 94043
(415) 960-1300

Circle 429

Mountain View, Calif. 94039
(415) 961-9602
Circle 431

The Wollongong Group
1129 San Antonio Road
Palo Alto, Calif. 94303
(415) 962-7100

Circle 432

Xerox Corp.

Systems Group

Xerox Centre

101 Continental Blvd.

El Segundo, Calif. 90245
(213) 536-7000

Circle 433

MINI-MICRO SYSTEMS/May 1986

117



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 XTRAwm
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 up to 20% faster
than industry standard.

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 IT (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 IIT (40
MB) and IV (72 MB) systems feature:
e XENIX Operating System V.2.

¢ 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  Multi-User

Systems

ModelsI* and Models IIT* and
H** IV**
640 KB RAM 1.6 MB RAM
1.2 MBFD 1.2 MB FD
Keyboard Keyboard
40 MBHD*or 60 MB Tape
72 MB HD** 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 is up to four
times faster than the IBM PC XT at a
comparable price.

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.

ITT offers the single-source solution.
Ready to assist you immediately
with technical support with the ease of
a phone call. Support backed by the
family of ITT companies that have pio-
neered the telecommunications and
technologies industry.

Call ITT today. (800) 321-7661.
In California, (800) 368-7300.

i

BUSINESS COMPUTERS

BECAUSE TIME IS THE ULTTMATE BOTTOM LINE

©1986, ITT Information Systems

IBM, PC and PC XT are regjstered 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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when numerous vendors exhibited partial imple-
mentations as part of the Manufacturing Auto-
mation Protocol (MAP) demonstration by Gen-
eral Motors Corp. at the 1984 National
Computer Conference.

But users are still waiting for MAP or any
other full commercial implementation of the ISO
protocols. Part of the reason is that the initial
OSI standard, which was the reference model,
addresses network architecture, but only over
the last two years has it addressed the implemen-
tation of any network. Thus, any two network
vendors using only the OSI standard as a refer-
ence would most likely build two incompatible
networks. However, now that published drafts
are becoming available, products will be avail-
able by year-end.

XNS, TCP/IP share roots

The other major alternative to TCP/IP is
Xerox’s XNS, which became publicly available
in 1981. An evolution of TCP/IP, XNS was the
first de facto standard protocol set and is in
widespread use, mainly in the office-automation
and product-development environments.

XNS is commonly run over Ethernet, which
conforms with the OSI model at layers one and
two—the Physical and Data-Link layers. Layer
one, the connection to the cable that physically
links the systems, transmits bits on a communi-
cations path, which is independent of the tech-
nology. The path can include coaxial cable,
optical links or microwave transmissions. Layer
two organizes bits into messages and provides
the functions and procedures to establish, main-
tain and release data-link connections.

XNS shares roots with TCP/IP: Both were
developed as a result of DARPA-funded re-
search at Stanford University and share the
layer-three datagram concepts on which higher
level protocols are based. Because TCP/IP was
developed for public networks, it has a more
cumbersome architecture than does XNS, which
is a second-generation protocol designed specifi-
cally for LANs. Xerox published some protocols
at layers five, six and seven of XNS in 1984 and
has released two applications: the Raster Encod-
ing Standard for bit graphics and the Printer
Integration Service for page-formatting soft-
ware. However, unlike TCP/IP, XNS offers no
virtual-terminal protocol standard.

XNS implementations typically offer approxi-
mately twice the performance of equivalent
TCP/IP implementations. Two key factors con-
tribute to this performance. First, XNS is packet-
oriented, which allows more efficient processing
than with byte-oriented TCP/IP. The packet-
oriented XNS allows the implementor to allocate
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buffers more efficiently than is possible with
TCP/IP.

Second, TCP/IP, unlike XNS, has mandatory
checksums—a summation of digits or bits ac-
cording to an arbitrary set of rules—slowing
transmission.

XNS also offers strong internetworking capa-
bility, especially as it relates to dynamic routing,
the ability to route data along the shortest path
when load or error conditions change.

One major drawback of XNS, however, is that
it has not been standardized above its Sequence
Packet Protocol—the fourth, or Transport, layer
in the OSI model. TCP/IP has been able to make
significant inroads because its highest layers,
Telnet and FTP, are standard across all imple-
mentations of the protocol set. %)

Judith Estrin is executive vice president,
research and development, and William Carrico
is president of Bridge Communications Inc.,
Mountain View, Calif.
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PURCHASE PLAN « 12-24 MONTH FULL OWNERSHIP PLAN « 36 MONTH LEASE PLAN
A, Purchase Per Month
Description Price 12 Mos. 24 Mos. 36 Mos.
LAS50 Personal Printer $ 599 §58 $.32 $ 22
LA210 Letter Printer 1,299 125 70 47
LA120 DECwriter lll KSR 2,195 211 17 79
) VT220 Video Terminal 849 83 46 31
V1240 Graphics Terminal 1,850 178 99 67
V241 Color Graphics
Terminal 2,650 255 142 95
LNO3 Laser Printer 3,295 316 176 119
TI707 Portable Data Terminal $ 550  § 53 $ 30 $ 20
TI820 Data Terminal
PKG KSR 1,995 192 107 72
TI855 Dual Mode Printer 649 63 35 23
T1865 Dual Mode
Microprinter 810 78 43 29
WY50 Video Terminal $§ 459 § 44 $25 $17
WY75 Video Terminal 559 56 30 20
WY85 Video Terminal ’ 459 33 25 17
ASO FT70 Executive Partner PC
with 640K RAM $2,395  $229 $128 $ 87
NORTHERN NTGK90 Displayphone Plus. § 995 $97 $54  §37
ELECON
CIT-220+ Video Terminal $ 775 $ 75 $ 42 $ 28
DH 8 CI-300 Matrix Line Printer .. 4,045 388 216 146
CI-3500 Serial Printer 1.550 149 83 56
WE CARRY A FULL LINE OF POPULAR PRINTERS, COMPUTERS, SOFTWARE, ACCESSORIES AND
SUPPLIES AT COMPETITIVE PRICES. .
FULL OWNERSHIP AFTER 12 OR 24 MONTHS — 10% PURCHASE OPTION AFTER 36 MONTHS
REFURBISHED EQUIPMENT AVAILABLE...CALL FOR CURRENT INVENTORY

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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When Sun Microsystems
began looking at Multibus disk and
tape controllers for their high performance
engineering workstations, they demanded a lot.

“We needed a fast Multibus SMD disk controller, one
that could read fast drives, like the Fujitsu Eagle, at full
speed,”says Sun Director Jon Garman. “The boards we
were evaluating simply couldn't measure up.”

That's when Sun discovered Xylogics.

“Getting Xylogics’ 440 controllers operational with
Sun’s workstations was a positive experience,” Garman
remembers. “What the manual said, the Xylogics boards
did, and the software interface was simple to use.

“We had our first Xylogics board up and running with
UNIX in just four hours. It was quite phenomenal,”he says.

Next, Sun integrated the Xylogics 450 in
its second-generation family of
workstations because it was
the fastest, most reliable
Multibus board they could find.

“From the start, our number
one concern has been perfor-
mance,”says Garman. “But just

Jon Garman, Director of Product Engineering
Workstation Division,
Sun Microsystems, Inc.

as important is
the support Xylogics gives
us. They've always been very responsive.
They listen. And take us seriously. We have a close
working relationship: engineering to engineering and
management to management. They 've always delivered
on their promises.”

Xylogics' newest product, the 751 VME controller, is
now being integrated into Sun’s third generation of work-
stations, The Sun-3 Series.

Little wonder that Xylogics is the secret behind virtu-
ally every supermicro and workstation company. Or that
nearly half of all high performance Multibus disk and tape
controllers in use today are Xylogics.

Find out how Xylogics performance, reliability and
support can be part of your success story. Call or write for
information about our complete line of Multibus and VME

R THE GECRET'S OUT.

Your Partner For Performance

144 Middlesex Turnpike
. Burlington, Massachusetts 01803
| (617)272-8140

L Kevin Gonor, Xylogics and Jon Garman,
Sun Microsystems, with Sun-3/160 C
: Color Workstation
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SYSTEMS

Megan Nields, Assistant Editor

Portable offers
IBM compatibility

®512K-byte RAM
@ 80-by-25 LCD
® 3%-inch disk drive

An IBM-compatible, nine-pound, por-
table personal computer, the T1100 pro-
vides 512K bytes of RAM and a 720K-
byte, 3Y2-inch, flexible disk drive. The
system offers a 640-by-200-pixel, 80-
character-by-25-line LCD and an 83-
character keyboard. Peripheral interfaces
for an RGB graphics monitor and paral-
lel printer are standard. Options include
a 300-bps modem, a printer and a multi-
function card with an asynchronous com-
munications port. $1,999. Toshiba Amer-
ica Inc., Information Systems Division,
2441 Michelle Drive, Tustin, Calif.
92680, (714) 730-5000.

Circle 294

PC employs
80286 microprocessor

e IBM PC/AT compatible
®512K-byte RAM
o MS-DOS 3.1

Based on an Intel 80286 microproces-
sor, the Tandy 3000 personal computer
operates 33.3 percent faster than the
IBM PC/AT. The IBM-compatible sys-
tem is available with a 1.2M-byte flexible
disk drive or an additional 20M-byte
rigid disk drive. Both configurations in-
clude 512K bytes of RAM; the MS-DOS
3.1 and XENIX 5.0 operating systems
are offered. $2,599, flexible disk system;
$3,599, 20M-byte rigid disk system.
Tandy Corp./Radio Shack, 1800 One
Tandy Center, Fort Worth, Texas 76102,
(817) 390-2129.

Circle 295

Image scanner
suits IBM PC

© 300 dpi
®2.552 by 3,508 pixels
® Interface board

Targeting OEMs and system integra-

MINI-MICRO SYSTEMS/May 1986

tors, the 730 Word Image Processing
System interfaces to the IBM PC,
PC/XT, PC/AT and compatibles. The
scanner provides image resolutions of
2,552 by 3,508 pixels or 1,725 by 2,233
pixels at 300 or 200 dpi, respectively,
over an 8%2-inch-by-11-inch document. It
consists of the model 230 Image Scanner,
an interface board for the PC, intercon-
necting cable and proprietary Word
Image Processing System (WIPS) soft-
ware. Windows can be created in either
mode to scan a portion of the full area.
$4,950. Datacopy Corp., 1215 Terra Bella
Ave., Mountain View, Calif. 94043,
(415) 965-7900.

Circle 296

Workstation combines
text and graphics

® 1,024 by 768 pixels
® 68000 microprocessor
® |6-page memory

The GraphText I, a graphics/text sta-
tion, combines bit-map and raster-scan
technology with a Motorola MC68000
microprocessor. As many as 16 pages of
memory or graphics characters can be
downloaded, stored and edited locally
without accessing a host computer. Reso-
lution is 1,024 by 768 pixels displayed on
a 15-inch monochrome monitor. Operat-
ing with UNIX and VMS systems, the
workstation is compatible with DEC
VT52, VT100 and Tektronix 4010 and
4014 protocols. Intelligent host commu-
nication is performed via a Z80A micro-
processor and a rapid host interface up to
IM byte per second. $2,950. Forward
Technology Inc., 227 Devcon Drive, San
Jose, Calif. 95112, (408) 971-6700.

Circle 297

Single-user computer
comes in two models

® 68000 CPU
@ 512K-byte RAM
© 640 by 500 dots

A single-user 16/32-bit computer, the
M68MX comes in two hardware configu-
rations. Both models offer a Motorola

68000 CPU running at 10 MHz, 512K
bytes of RAM and 16K bytes of ROM.
Memory is expandable to 2.5M bytes on
the Mark 20 and 3.5M bytes on the Mark
41. Both configurations display a resolu-
tion of 640 by 500 dots on a 12- or 14-inch
screen. It operates under CP/M-68K Ver-
sion 1.2; BASIC, SVS-FORTRAN, RM-
COBOL. Pascal and C Compiler soft-
ware are supported. $2,990, Mark 41;
$4,790, Mark 21. Sord Computer of
America Inc., Olympic Tower 6F, 645
Fifth Ave., New York, N.Y. 10022, (212)
759-0140.

Circle 298

3-D workstations
stress 1/0 performance

® 68020 CPU
® 14 microprocessors
e Up to 32 bit planes

Based on the 8-MHz 68020 CPU, the
IRIS Series 3000 real-time 3-D work-
stations offer improved 1/O perfor-
mance. The series comprises three prod-
ucts: IRIS 3010 terminal with a 20M-byte
disk drive; IRIS 3020 workstation with a
72M-byte disk drive; and IRIS 3030
workstation with a 170M-byte disk drive.
All units include 14 proprietary VLSI
microprocessors, 2M bytes of memory
expandable to 16M bytes, 8 bit planes
expandable to 32 bit planes with a Z-
buffer and a 20-slot chassis. A 19-inch
RGB monitor is supplied. $39,900, 3010;
$44.,900, 3020; $54,900, 3030. Silicon
Graphics Inc., 2011 Sterlin Road, Moun-
tain View, Calif. 94043, (415) 960-1980.

Circle 299

UNIX systems
support multiusers

® Three models
® Eight to 48 serial ports
® Dual 68010 processors

Consisting of three models, the Ensign
I computers handle multiuser,
multitasking UNIX applications. Model
S-6810 supports eight serial ports, 1M
byte of memory, three 5V4-inch rigid disk
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OUR 310 AP HAS RATHER
ORDINARY PERFORMANCE
ARED TO
ICOMPUTERS.




Its CPU performance is
only marginally faster than
the VAX*-11/780 shown
on the right, for example.

And even with a couple
additional high-per-
formance application
boards slugged in, it can’t
quite keep up with a
Wang VS 300.

But this parity changes
to a powerful competitive
edge when another

number is considered.

Cost.

Our new 310 AP gives
you over 1 MIP of CPU
performance for under
$20,000. (A fifth the price
of amini.) And you can
add up to three additional
CPU boards to provide
up to 5 MIPS of perfor-
mance, for under $50,000.

Which makes this
either one of the most
ordinary minis around, or
the most extraordinary
Supermicro.

But what's in a
name? Performance
is performance,
whatever name it
goes by And with
this expandable
system you can
cost-effectively
deliver the performance
your customers need.

An expandable open
system like this allows you
to avoid obsolescence
by making future up-
grades of performance
and/or functionality with-
out having to buy a new
system.

But there are open
systems and there are
open systems.

The starting point for
any open system that
really is an open system
is, of course, standards.

We support more
standards than anybody.
So we can offer a complete

*VAX is a registered trademark of Digital
Equipment Corp. ©1986 Intel Corporation
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3104P

open system, and a com-
plete open product line —
from operating systems
to applications software
to networking — all based
on standards.

And because the 310 is
a truly open system, you
can have more than 50
independent software
packages. More memory
if you want it. Or addi-
tional Winchester drives.

And all our systems are
supported fully by our

Composite MIPS Rating

286- VAX 780 WANG
APEX4 V5 300

286 286
APEX-2  APEX-3

worldwide customer
service organization.

When new technology
comes along our sys-
tems don’t get obsolete
and replaced, they get
upgraded.

Just ask the people
who bought our first ones
four years ago.

For further informa-
tion call toll-free (800)
548-4725. Or write Intel
Corporation, Lit. Dept.
W286,3065 Bowers Ave.,
Santa Clara, CA 95051.

intal



NEW PRODUCTS

SYSTEMS

drives and an optional 6881 floating-
point processor. Model D-6810 provides
16 serial ports upgradable to 32 ports,
dual 68010 processors, 3M bytes of mem-
ory and a 1M-byte disk buffer. Model
T-6820 is a 32-bit, 68020-based system
that accommodates up to 48 serial ports
and 8M bytes of memory. Starts at
$5,995. Integrated Business Computers,
21621 Nordhoff St., Chatsworth, Calif.
91311, (818) 882-9007.

Circle 300

Parallel system
handles 30 processors

® 48M bytes of memory
® Up to 256 terminal lines
e2.8 to 21 MIPS

A parallel computing system, Balance
21000 can be configured with up to 30
32032 32-bit processors. The unit pro-
vides up to 48M bytes of memory, 10G
bytes of disk storage and 256 terminal
lines. It delivers from 2.8 to 21 MIPS,
performing twice as fast as the VAX-11/
780 and three times faster than the VAX
8650. Network ports, /0O adapters and
memory capacity are expandable.
$139,000 to $500,000. Sequent Computer
Systems Inc., 15450 S.W. Koll Parkway,
Beaverton, Ore. 97006-6063, (503) 626-
5700.

Circle 301

Computer offers
PC compatibility

® Three configurations
® 8088 microprocessor
® 256K bytes of RAM

An IBM PC-compatible, 16-bit desk-
top computer, the Equity I comes in
three configurations. The basic unit con-
tains an 8088 microprocessor, 256K bytes
of RAM expandable to 640K bytes, a
5Ya-inch flexible disk drive, an IBM AT-
style detachable keyboard and a Cen-
tronics parallel printer port. The other
configurations come with dual flexible
disks or a single flexible disk with a
20M-byte internal rigid disk. $995, basic;
$1,295, dual flexible; $2,195, flexible/
rigid. Epson America Inc., Computer
Products Division, 2780 Lomita Blvd.,
Torrance, Calif. 90505, (213) 539-9140.

Circle 302

124

Computers support
four to 20 users

® Nine models
e 8 MHz to 16.67 MHz
© SCSI interface

The QT family of multitasking com-
puters supports four to 20 users. Nine
models are offered that use the 68008,
68000 or 68020 CPU with speeds ranging
from 8 MHz to 16.67 MHz. The units
provide up to 2M bytes of RAM and
256K bytes of ROM. They supply a built-
in SCSI interface and support any rigid
disk drive. An OS9/68K operating sys-
tem is included. The computers occupy
less than one square foot of space. $2,095
to $8,795. Frank Hogg Laboratory Inc.,
770 James St., Syracuse, N.Y. 13203,
(315) 474-7856.

Circle 303

Systems utilize
VMEbus

© 68020 CPU
® 655K-byte flexible drive
® V/68 operating system

Desktop systems 1121 and 1131 are
run by 16-bit 68010 and 32-bit 68020
processors, respectively. The VMEbus-
based units handle three or four users
while running the System V/68 operating
system. Model 1121 comes with 1M byte
of DRAM and a 40M-byte rigid disk
drive. Model 1131 includes 2M bytes of
DRAM and a 70M-byte rigid disk drive.
Both devices provide a 655K-byte flex-
ible disk drive. $12,495, 1121; 14,995,
1131. Motorola Semiconductor Products
Inc., P.O. Box 20912, Phoenix, Ariz.
85036, (602) 438-3501.

Circle 304

Portable computer
weighs 23.6 pounds

Available in three configurations, the
Compaq Portable II computer weighs
23.6 pounds and measures 7.5 inches
high by 13.9 inches deep by 17.7 inches
wide. The unit uses the 80286 micro-
processor to run most business software
3-to-5 times faster than the IBM PC,
PC/XT and 8088-based compatibles. Fea-
tures include an 84-key keyboard, a dual-
mode monitor and two expansion slots.

Models 1 and 2 supply one and two
360K-byte flexible disk drives, respec-
tively, and 256K bytes of RAM. Model 3
offers a 360K-byte disk drive, one 10M-
byte fixed disk drive and 640K bytes of
RAM. $3,499, Model 1; 3,599, Model 2;
$4,799, Model 3. Compaq Computer
Corp., 20555 FM149, Houston, Texas
77070, (713) 370-0670.

Circle 305

Systems aim
at OEMs, VARs

Aiming at OEMs, VARs and system
integrators, the System 19 workstation
utilizes single and multiprocessor open
system architecture as well as a 32-bit,
12M-byte-per-second asynchronous bus.
The 68020-based CPU contains from 2M
to SM bytes of RAM. An Ethernet LAN
interface and two RS232C ports are stan-
dard. A pixel resolution of 1,280 by 1,024
is displayed on a 19-inch, 60-Hz non-
interlaced monitor. Up to 256K bytes of
on-board memory are provided. A color
display processor provides 1,024-by-768
pixel resolution and four planes of dis-
play memory to support 16 simultaneous
colors from a palette of 4,096. $13,000
and up, single processor systems; $21,500
and up, multiprocessor systems. Coun-
terpoint Computers, 2127 Ringwood
Ave., San Jose, Calif. 95131, (408) 434-
0190.

Circle 306

Computer systems
target business

The Series 70, 930 and 950 are exten-
sions of the HP 3000 family of Spectrum
business computers. A Series 70 system
offers 8M bytes of main memory, two
I/O channels and a 6,250-cpi magnetic
tape drive; the Series 930 supplies 16M
bytes of main memory, an HP
ALLBASE/XL database, an HP System
Dictionary and fundamental operating
software. $150,000 to $210,750, Series
70; $225,000 to $284,500, Series 930;
$300,000 to $350,000; Series 950.
Hewlett-Packard Co., 1820 Embarcadero
Road, Palo Alto, Calif. 94303. Phone
locally.

Circle 307
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YOU CAN OFFLOAD YOUR P(C
COMMUNICATIONS JUST LIKE YOU
WOULD A MAINFRAME.

DCP-88/VM,THE PLUG-IN FRONT END.

If communications overhead is ALMOST ENDLESS APPLICATIONS. automation and financial banking
wearing your system down, simply The DCP-88/VM is ideal for integrat- applications, It's equally recommended
use our new DCP-88/VM Front End ing workstations, like RJE, on-line for protocol converters, instrumenta-
Communications Processor. reservation systems, manufacturing tion, process control, off loading printer

control, or virtually any other appli-
cation that involves communications
processing on a PC.

| EMULEX
BWPC 1 DcRgs

BM
= 1| 3708/3725

PLUG-IN ADVANCED FEATURES.

Get up to 512 KB RAM, four multi-
protocol serial ports, a high speed
parallel printer port—all on one board.
Naturally, we support ASYNC, SYNC,
BISYNC, SDLC and HDLC (X.25) proto-
cols. And thanks to shared memory
architecture, data and control informa-
tion move at memory speeds.

PLENTY OF POWERFUL SOFTWARE.
Emulex fully supports the DCP-88/
VM with a wide variety of software. This

includes Real-Time Executive. Plus

PC/3780, PC/HASE PC 3270 BISYNC,
PC/3270 SNA and PC/X.25.
With so much to offer, it's no wonder
S N e R o e we're fast becoming an industry leader.
So offload your PC with the DCP-88/VM,
the plug-in front end from Emulex. Call
toll free 1-800-EMULEX3. In California,
(714) 662-5600. Or write: Persyst Products,
Emulex Corporation,
3545 Harbor Boule-
vard, PO. Box 6725,
Costa Mesa, CA 92626.

) il :
EMULEX |

U.S. Regional Offices: Anaheim, CA (714) 385-1695; Reston,
VA (703) 471-1001; Schaumburg, IL (312) 490-0050; Roswell, GA
(404) 587-3610; Nashua,NH (603) 882-6269. International
Offices: Australia, Eastwood, N.S.W. (02) 858-4833; Canada,
Mississauga, Ontario (416) 673-1211; France, Montrouge

(1) 735-7070; United Kingdom, Bracknell, Berkshire (334)
484234; West Germany, Munich (089) 304051.

IBM and IBM PC are registered trademarks of International
Business Machines Corporation.
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HOW CAN YOU TELL

Building world-class drives takes world-
class design and manufacturing capabilities.

Take our floppy disk drive manufacturing
plant, for example. It's totally automated with the
latest robotics (by Toshiba, of course). So that you
can count on consistent, repeatable quality in
every one of our 3%," and 5%" floppy drives.

Our 5%" Winchester line is also designed
and built with an emphasis on QA few vendors can
match. Starting with designed-in quality, pro-
gressing to zero defect manufacturing and finishing
with rigorous testing that exceeds typical
industry practice.

The world’s
slimmest
3%," floppies.
Lowest power
consumption.
Up to IMB.

FROM THE

The result is that all our drives provide
lower cost of ownership. Extremely low reject
rates. Lower support costs. And high MTBFs.

But building world-class quality into
our drives is only half the story. Which is why every
drive we build comes with world-class support.

Starting with support during your
evaluation of our drives. We've probably already
qualified your controller to make sure that our
drives are compatible with your system.

Our systems engineers will help you
keep systems integration time to a minimum.
So you can get your product to market on time.

5%" floppies.
Up to 1.6MB.
Proven,
repeatable
quality.



WORLD-CLASS DRIVES
ALSO-RANS?

We can supply all your storage needs:
5%" and 8" Winchesters; 315" and 5%" floppies;
and a range of optical products. And we're in-
vesting right now in the technology of the future.
So we can continue to work with you for years

L SN | WORLD-CLASS QUALITY.
All of which goes to prove the wisdom WORLD'CLASS SUPPORT

of selecting Toshiba as your source for disk drives.

For complete information, call 408-

727-3939. Or write Toshiba America, Inc., Disk
Products Division, 3910 Freedom Circle, Suite 103, I OSHIBA
Santa Clara, CA 95054.

Because in today's market, you can't afford DISK PRODUCTS DIVISION

an also-ran.

Field-proven. Up to 173MB.

Up to 86MB (MFM). 25ms average

Up to 130MB (RLL). access time.

25ms average ESDI/SCSI interface.
access time. 30,000-hour MTBF.

ST506/412 interface.
Available now.
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A complete list

©1986 Hayes Microcomputer Products. Inc

of things to know about
2400 bps modems.

Now that you’ve memorized
that, here’s a partial list of why a
Hayes® Smartmodem 2400™ is
best for you.

1. The Hayes Smartmodem
2400 allows you to communi-
cate with the vast installed-
base of 300,1200 and 2400
bps‘‘Hayes-compatible”
modems. The Hayes
Standard “AT”” Command Set
allows you to use Smartcom II”
and other software that com-
municates.

2. Through synchronous/
asynchronous technologies, the
Smartmodem 2400 permits your
PC to access mainframes, minis,
and on-line services previously
inaccessible through asyn-
chronous-only modems.

3. The Hayes Smartmodem
2400 is efficient...it pays for

128

itself in just 4 hours of annual
use over lonﬁdistance.

4. The technology of the
Smartmodem 2400 allows you
to transfer volumes of files with
confidence across the city or

Say yes to the future with Hayes.
CIRCLE NO. 70 ON INQUIRY CARD

across the ocean using Bell and
CCITT standards.

5. The new Smartmodem
2400B™ —a plug-in board for the
IBM PC and compatibles—allows
synchronous and asynchronous
communication through
the same Com port.

6. You will also get
the Hayes standar(%
2-year limited warranty and the
opportunity to extend the war-
ranty to 4 years.

Best of all...you get Hayes.
And that'’s all you ever really
have to know!

For more information or tech-
nical specs, contact your author-
ized Hayes dealer. Or Hayes
directly at (404) 441-1617.

Hayes Microcomputer
Products, Inc., PO. Box 105203,
Atlanta, Georgia 30348.
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NEW PRODUCTS

Videotape backup
subsystem suits IBM

©® 80M bytes
® Disk-image backup
® File-by-file backup

Videotrax is a videotape-driven back-
up subsystem that provides 80M bytes of
backup for IBM PC, PC/XT, PC/AT and
compatibles. The unit employs standard
videotapes and video cassette recorders
(VCR). A circuit board converts data
into a format that a VHS or Beta record-
er can read. Running on menu-driven,
MS-DOS-compatible software, the sys-
tem offers two backup modes. High-
speed, disk-image backup permits auto-
matic detection of bad disk sectors for
reasssignment. File-by-file backup stores
specific files by name. $1,595. Alpha
Microsystems, 3501 Sunflower, P.O. Box
25059, Santa Ana, Calif. 92799, (714)
957-8500.

Circle 308

Optical disk subsystem
stores 3G bytes

© SCSI interface
® |2-inch disk
® Voice, data storage

An optical disk subsystem for IBM
PC, PC/XT, PC/AT, 3270 PC and com-
patibles, DISCUS 1000 stores up to 3G
bytes of WORM data on a 12-inch, 1G-
byte optical disk. The system controls up
to 56 optical disk drives per computer.
Each disk provides approximately 1 bil-
lion bytes of on-line storage. The SCSI-
based unit utilizes proprietary host
adapter interface cards and device driver
software. All PC-DOS 3.1 functions can
be used. $21,500. AGA Inc., 347 Fifth
Ave., New York, N.Y. 10016, (212) 683-
9160.

Circle 309

CDROM drive holds
600M bytes

® | 50K bytes per second
® 120-mm compact disks
® |-msec access time

Aimed at OEMs and system integra-
tors, the CM 100 ROM compact disk
drive stores up to 600M bytes of data on
standard 120-mm compact disks. Data is

MINI-MICRO SYSTEMS/May 1986

digitally encoded, read optically by laser,
decoded and then transfered to an output
device or a computer. The unit has a
track-to-track access rate of 1 msec and a
data-transfer rate of 150K bytes per sec-
ond. It is geared towards minicomputer
and microcomputer environments.
$1,200. Philips Subsystems and Peripher-
als Inc., 100 E. 42nd St., New York,
N.Y. 10017, (212) 850-5125.

Circle 310

Optical disk drive
stores 100M bytes

@5 inch
®2.5M-bps transfer rate
® 200-msec access time

A 5Ys-inch WORM optical disk drive,
the 525 WC stores 100M bytes of format-
ted capacity and provides a 2.5M-bps
data-transfer rate and a 200-msec aver-
age access time. The microprocessor-
controlled unit offers built-in OROM and
a standard ESDI interface. Average la-
tency is 16.7 msec; rotational speed is
1,800 rpm. The device has 14,900 tracks
with 32 sectors per track. Storage media
is non-erasable. $975, OEM quantities.
Information Storage Inc., 2768 Janitel
Road, Colorado Springs, Colo. 80906,
(303) 579-0460.

Circle 311

Subsystem suits
industrial OEMs

® 20M-byte storage
@ 3% inches
® Thin-film media

Targeting industrial OEMs, the HP
97503B is a 3'2-inch, 20M-byte Winches-
ter disk subsystem. The unit operates
within a temperature range of zero to 60
C, without waiting for temperatures to
stabilize after changes. Thin-film media
contributes to higher shock tolerance.
An electronic feedback system measures
servo information written between each
data sector, permitting the drive to read
and write accurately. An IBM-compati-
ble controller is also supplied. $750.
Hewlett Packard Co., 1820 Embarcadero
Road., Palo Alto, Calif. 94303, consult
local directory.

Circle 312

DISK/TAPE

Optical system
stores 100M bytes

© 200-msec access time
© 15,000-hour MTBF
®2.5M bps

BP-100+ is a portable write-once laser
storage system for the IBM PC, PC/XT,
PC/AT and compatibles. Storing 100M
bytes on one side of a proprietary 5Y4-
inch optical disk, the unit supplies a
data-transfer rate of 2.5M bps and an
average access time of 200 msec. Rota-
tional speed is 1,800 rpm. The device
comes with a board for plug-in power
and interface connections. It weighs six
pounds and has a 15,000-hour MBTF.
$4,995. Portable Solutions Inc., Suite
250, 1701 Directors Blvd., Austin, Texas
78744, (512) 448-4965.

Circle 313

Tape drive furnishes
file-by-file backup

® 10M bytes
© 20M-byte cassette
® Three software modes

The MaynStream PCi 20 streaming-
tape system backs up 10M bytes in 3
minutes, file-by-file, on a one-eighth-
inch, 20M-byte data cassette. The inter-
nally-installed unit incorporates file-split-
ting and automatic read-after-write
checks and backs up non-DOS parti-
tions. Three software modes are offered:
Save, Tmenu and Advanced Command
Structure. A controller interface card is
included. $1,299. Maynard Electronics,
460 E. Semoran Blvd., Casselberry, Fla.
32707, (305) 331-6402.

Circle 314

Disk drives provide
1M-byte capacity

Geared toward the portable computer
market, the ND-351S and ND-352S are
inch-high, 3%-inch disk drives. They
have a capacity of 0.5M bytes, single-
sided, or 1M byte, double-sided. The
data transfer rate is 250K bps. The units
have a 10,000 hour MBTF. $100, sample
price; OEM pricing available. Toshiba
America Inc., OEM Division, 2441
Michelle Drive, Tustin, Calif. 92680,
(714) 730-5000.

Circle 315
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NEW PRODUCTS

PRINTERS

Printers run
at 200 cps

080, 136 columns
® IBM, Diablo 630 compatible
® 55 dB(a)

Printing 100 cps, letter quality and 200
cps, draft, models 1025 and 1020 of the
1000 series are dot-matrix, desktop print-
ers with 80- and 136-column carriage
widths, respectively. Hardware and soft-
ware compatibility is achieved through
plug-in cartridges that emulate the IBM
Graphics Printer, Epson FX series, IBM
Color Printer, Diablo 630 and the
Genicom 3000 series. The units use an
18-pin, staggered printhead to produce
400-dpi-resolution graphics. A 2K-byte
buffer is standard. Features include a 55
dB(a) noise level, bidirectional, double-
strike and proportional printing and se-
lectable fonts. $699, model 1025; $899,
model 1020. Genicom Corp., Waynes-
boro, Va. 22980, (703) 949-1188.

Circle 316

Spooler cuts
laser-printer costs

® 150 to 19.2K baud
® Six ports
® |28K-byte buffer

An automatic, software-controlled,
six-port switch and printer spooler, the
PrintManager 128 provides a 128K-byte
buffer to store output from up to five
CPUs. It cuts the cost of laser printers to
$700 per workstation. The transparent
unit can be switched while transfering
data at 19.2K baud. Handling printers
from 150 to 19.2K baud, the spooler is
controlled through batch commands at
the operating level and by selection
codes sent by applications software. Six
port models are available for four or five
serial CPUs and one or two serial or
parallel printers. $945. PrintManager,
108 Water St., Watertown, Mass. 02172,
(800) 243-2333.

Circle 317

tegrators, the S3000 and S4500 non-im-
pact, ion-deposition page printers pro-
duce 30 and 45 ppm, respectively. Both
units feature built-in diagnostics allowing
for automatic self-test on startup and
cut-sheet output. The desktop printers
offer 240 or 300 dpi resolution. They can
be configured with dual input trays and a
2,000-sheet capacity. Job separation and
a 10-bin sorter aid word processing and
graphics applications. Centronics or Da-
taproducts interfaces are standard.
$9,900, S3000; $11,900, S4500. Delphax

Systems, 315 University Ave.,
Westwood, Mass. 02090, (617) 461-1410.
Circle 318

Color printers
target OEMs

© 30, 45 ppm
® [on deposition
© 240, 300 dpi

Geared towards OEMs and system in-
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Dot-matrix printer
offers color

® 150 cps
® Four-color ribbon
® Raster, mosaic graphics

A dot-matrix, color microprinter, the
857 uses a four-color ribbon to create
seven colors. The unit runs at 150 cps,
draft, in a 9-by-9 dot matrix, and 35 cps,
letter quality, in a 15-by-18 dot matrix. It
provides interchangeable typeface fonts
and raster and mosaic graphics. Parallel
and serial interfaces are standard. The
printer operates with virtually all person-
al computers. Features include friction
and tractor mechanisms and a screen-
dump utility disk. Uses 3-to-11-inch-wide
paper. $899. Texas Instruments Inc.,
Data Systems Group, P.O. Box 809063,
H-819, Dallas, Texas 75380-9063, (800)
527-3500.

Circle 319

Laser printer breaks
$2,000 barrier

® 78K-byte memory
© 300 dpi
® 68000 microprocessor

Costing 30 percent less than other non-
impact laser printers, the QMS KISS
prints up to 6 ppm while emulating Diab-
lo, Epson and Qume units. It offers nine
fonts that allow up to 40 print combina-
tions, a Motorola 68000 microprocessor
and 78K bytes of accessible memory that
permit text and graphics to be intermixed
on the same page. Resolution is 300 dpi,
horizontal and vertical. Features include
a 55-dB(a) noise level and a 256K-byte

system ROM. $1,995. QMS Inc., P.O.
Box 81250, Mobile, Ala. 36689, (205)
633-4300.

Circle 320

Dot-matrix printer
achieves 200 cps

® 8K-byte buffer
® 136 columns
® NLQ mode

Running at 200 cps, draft, and 40 cps,
NLQ mode, the FX-286 dot-matrix print-
er is 30 percent faster than its predeces-
sor, the FX-185. The 136-column FX-286
prints documents and forms with graph-
ics and text on the same page. A dip-
switch-selectable dual identity allows it
to emulate the IBM 4201 Proprinter as
well as to operate with many software
packages. An 8K-byte buffer, expand-
able to 32K bytes, frees the host comput-
er for other tasks while the printer is still
printing. Features include IBM character
sets, a parallel interface and over 160
type-style combinations. $749. Epson
America Inc., Computer Products Divi-
sion, 2780 Lomita Blvd., Torrance, Calif.
90505, (213) 539-9140.

Circle 321

Color plotter suits
personal computers

® Seven colors
©203.2 by 200 dpi
® Thermal transfer

A thermal-transfer plotter for personal
computers, ColorMaster creates both
color and monochrome graphics and
text. It generates seven colors by directly
overlaying dots in yellow, magenta and
cyan. Resolution is 203.2 by 200 dpi. Up
to 100 plain-paper copies or 50 acetate
copies can be printed automatically at
speeds of 1.5 minutes per color copy and
45 seconds per monochrome copy. The
IBM PC-compatible unit offers a built-in
rasterizer containing a 512K-byte buffer.
The plotter is compatible with many soft-
ware packages including Zenographics
and Lotus 1-2-3. $4,995. CalComp, 2411
W. LaPalma Ave., Anaheim, Calif.
92801, (714) 821-2142.

Circle 322
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Networking Raised to a
Greater Power

Advanced Technology. With it, IBM tripled the speed of the
PC and increased its memory capacity five-fold. Nowhere is
this increase in computing power more important than in
networking situations. If the AT's technological advances
have prompted you to look into a multi-user network, you
owe it to yourself to take a closer look at MultiLink
Advanced™ . .. a unique multi-tasking, multi-user network-
ing system that runs programs under PC-DOS 3.1.

Eight Workstations for the Price of an AT. MultiLink
Advanced™ represents the next generation in networking
systems for IBM microcomputers. The system enables ter-
minals, connected to a single AT, to emulate IBM-PC's hav-
ing up to 420K of RAM (The PC-Shadow ™ terminal, shown
above, even has an AT look-alike, as well as work-alike
keyboard and display).

This means that instead of spending $3,000 per worksta-
tion for a PC with a Kilobuck “Network Interface Board,” you
can use inexpensive terminals . . . eight of which cost less
than an IBM AT. Even if you need only one workstation
connected to your AT, you'll realize significant savings.

MultiLink Advanced " ... Instant Access to All of Your
Resources. Central to most multi-user situations is the
need to coordinate a variety of printers. With what's been
described by PC-Tech Journal as “. . . by far, the best print
spooler for the IBM PC,"” MultiLink Advanced™ gives users
the option to print either at their workstations, or at a central
location. In addition, programs and files can be shared by
multiple users locally or through use of a modem. Just think
of it . . . having remote access to an AT with a lightweight
terminal/modem.

Although designed to take advantage of the AT, MultiLink
Advanced " runs on all versions of PC-DOS, except 1.0, and
certain implementations of MS-DOS. A wide range of lead-
ing programs are supported which include WordStar,
dBASE IIl, Multimate, and Lotus 1-2-3.

Get the Advanced Story Today. Call The Software Link
Today for complete details and the dealer nearest you. Multi-
Link Advanced™ is immediately available at the suggested
retail price of $495 and comes with a money-back guaran-
tee. VISA, MC, AMEX accepted.

ADVANCED

THE SOFTWARE LINK, INC.

8601 Dunwoody Place, Suite 632, Atlanta, GA 30338 Telex 4996147 SWLINK
CALL: 404/998-0700

Dealer Inquiries Invited

IBM PC, AT, & PC-DOS are trademarks of
IBM Corp. MS-DOS, WordStar, dBase ||
Lotus 1-2-3, and Multimate are trademarks
of Microsoft Corp., MicroPro, Ashton-Tate
Lotus Development Corp.. & Multimate
International, respectively

THE SOFTWARE LINK, INC./CANADA
400 Esna Park Drive, Suite 18

Toronto (Markham), Ont. L3R 3K2
CALL: 416/477-5480

MultiLink Advanced™ & PC-Shadow ™
are trademarks of The Software Link, Inc

e




COST SAVING

CONNECTIONS

RS232 INTERFACE PROBLEM SOLVERS...FROM WESTERN TELEMATIC INC.

END DATA SWITCHING
PROBLEMS

Is switching data cables becoming a
pain in the ASCII? Automatically switch
between computers, printers,
instruments—just about any
RS232 device.

Economically expand
computer ports, access
multiple computers or
remote peripherals.

From simple AB
switches to intelligent
196 port code activated switch-
ing systems, our reliable, easy to use,
interface switches will help end your
interconnect problems.

EFFICIENT
PRINTER SHARING

It's time to make more efficient use of
your expensive printers. Share a single
plotter, daisy wheel, dot matrix or laser
printer with up to 8 computers, word
processors or CAD systems. Ideal for
the automated office, school or engi-
neering lab.

TERMINAL or COMPUTER

PRINTER SHARING UNIT

PRINTER or PLOTTER

Our 4 or 8 port Printer Sharing Units
work automatically. No cable switching
or knobs to turn. Software changes are
usually unnecessary since they use
standard Ready/Busy or XON/XOFF
handshaking.
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AFFORDABLE
RS232 NETWORKING

Create your own local network with
our Any-port to Any-port Smart
Switches. Available in either 8 or 16
port versions, the Smart Switch is ideal
for computer port expansion, com-
puter sharing, engineering work
clusters and much more.

Each port has its own spooling
buffer. So any baud rate can communi-
cate with any other baud rate and

L
PRINTER

TERMINAL

parity anywhere in the system.

LASER PRINTER

MATRIX PRINTER

A special supervisory port lets you
monitor activity on any other port,
connect ports together, broadcast
messages or designate the supervi-
sory power to other ports.

The Smart Switch is easy to use.
User friendly commands allow you to
select ports, disconnect and display
port activity. A push button defines
each port for either DCE or DTE. So if
you need an intelligent, affordable way
to link your RS232 system, you're
ready for the Smart Switch.

ACE
Rs232 ‘“‘ m e SO

CIRCLE NO. 72 ON INQUIRY CARD

\OTOCOL
CONVERTER

PLOTTER

CONCERNED ABOUT
DATA SECURITY?

Prevent unauthorized access to your
computer system. Our Dial-back
Security Unit prevents outsiders from
peeking at, destroying or tampering
with your data. Only users entering
authorized passwords and dial-
back numbers stored in the
200 number battery backed
directory will be allowed
access.
An auxiliary com-
mand port is used to
set-up the directory and
security levels as well as
log each password attempt
and duration of each call.
Simply connect the DSU between
your computer and modem and feel
secure about who's using your data.

QUALITY PRODUCTS

Every WTI product is designed and
manufactured with quality and reliabil-
ity as a major requirement. We're so
confident you'll like our products that
we offer a 30 day return policy. Com-
pare our features, quality, customer
support and prices with any other
manufacturer and you'll know why
WTI is a recognized leader in the Data
Communications industry.

TERMINAL

MUX

IT’S ALL IN THE BOOK...IT’S FREE

Descriptions, diagrams, specifications and prices for
RS the above products, plus many more, are in our col-
orful new catalog. It's your cost saving connection
...just ask for it!

Call toll

-800-854-7226

(in California 714/979-0363)

VU Efgestem

2435 S. Anne St., Santa Ana, CA 92704 « Telex 467741
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NEW PRODUCTS

Graphics terminal
provides color

© 640 by 480 pixels
® 16 colors
® 14-inch screen

The MX-4000 color terminal utilizes a
16-bit Motorola MC68000 microproces-
sor for graphics and an 8-bit Motorola
MC6809 for text processing. Display for-
mat is 32 lines by 80 or 132 columns on a
14-inch screen with a 60-Hz, non-inter-
laced refresh rate. As many as 16 colors
are displayed from a 256-color palette.
Resolution is 640 by 480 pixels. A mini-
mum of 256K bytes of memory is
provided for local pixel storage. The unit
offers software-compatibility with Tek-
tronix 4107, 4010 and 4014 terminals in
graphics mode and DEC VTI100 and
VT220 terminals in alphanumeric mode.
Features include horizontal and vertical
pan, zoom and RS232C, RS423 and Cen-
tronics compatibility. $4,995. Pericom
Inc., 51 Digital Drive, Novato, Calif.
94947, (415) 382-8800.

Circle 323

Touch-screen system
targets OEMs

@ 3D crosspoints
® Five- to 25-inch displays
® 16 pressure levels

Based on surface-acoustic-wave tech-
nology, the acoustic touch screen offers
crosspoints in three dimensions. The unit
can be customized for color or mono-
chrome displays ranging from five to 25
inches. It provides up to 50 touchpoints
per inch (512 by 384 on a 14-inch diago-
nal display) and up to 16 pressure levels.
$150, Q2,000. Zenith Electronics Corp.,
1000 Milwaukee Ave., Glenview, Il
60025, (312) 391-8181.

Circle 324

Display controller
supplies graphics

© 256 colors
® 4M-byte RAM
® 1,024 by 1,024 by 8 bits

Displaying 256 simultaneous colors
from a 16.7-million-color palette, the
OMNI 1200 GDC is a single-board
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graphics controller. The unit provides
2,048 by 2,048 by 8 bits of addressable
video-memory with 1,024 by 1,024 by 8
bits of viewable resolution. Onboard
memory consists of a 4M-byte display
RAM, a 256K-byte display list and im-
age-processing RAM and a 64K-byte
EPROM containing OMNI GKS firm-
ware. Local intelligence allows pictures
to be defined using graphics elements
such as circles, text, lines, polygons, el-
lipses and segments. $5,500, Q50. Omni-
comp Graphics Corp., 1734 W. Belt
North, Houston, Texas 77043, (713) 464-
2990.

Circle 325

Terminal suits
IBM PC

® 14-inch screen
@ 80 or 132 columns
® [BM compatible

Geared toward the IBM PC, PC/XT,
PC/AT and compatibles, the PCTerm
multiuser CRT terminal provides a 14-
inch green or amber screen that displays
256 characters and supports 80 or 132
columns. It has two RS232C ports that
can be configured as host ports. One
port connects to the PC and the second
to another host, simultaneously. The unit
emulates the Wyse WY-50 and the Tele-
Video 925 terminals. Features include
non-volatile programmable function
keys, 26 display lines and two pages of
memory. $649. Link Technologies Inc.,
2260 Paragon Drive, San Jose, Calif.
95131, (408) 943-0143.

Circle 326

Terminal features
DEC VT220 emulation

® 14-inch screen
® Up to 26 lines
@ 80 or 132 columns

A graphics-display terminal, the
GO-220 emulates DEC’s VT52, VT100
and VT220 terminals. The unit displays
24, 25 or 26 lines of 80 or 132 columns on
a 14-inch screen. Resolution is 9 by 12
dots in a 13-by-15 cell or 7 by 12 dots in
an 8-by-15 cell. The terminal holds four
pages of text locally that can be scrolled
or paged. It supplies a 60-Hz non-inter-

TERMINALS

laced refresh rate and 32 screen-intensity
levels. Features include bidirectional,
split-screen smooth scrolling; self-test;
and a VT100 graphics-character set.
$995. GraphOn Corp., Tower One, 1901
S. Bascom Ave., Campbell, Calif. 95008,
(408) 371-8500.

Circle 327

Terminal emulates
Wyse WY-150

® 14-inch screen
® 16 programmable keys
@80 to 132 columns

The 450 terminal emulates the Wyse
WY-50, TeleVideo TV 910, 920 and 925;
ADDS Viewpoint, Hazeltine 1500 and
Esprit 1 and II terminals. It provides a
14-inch monitor that displays up to 222
characters in a 7-by-9-dot matrix in an
8-by-12 cell. ANSI X.34 emulation is
standard. The unit offers 16 programma-
ble function keys, a soft setup mode and
variable-speed smooth-scroll. A single
key automatically switches from 80 to 132
columns. $595. Micro-Term Inc., 512
Rudder Road, St. Louis, Mo. 63026,
(314) 343-6515.

Circle 328

Terminal contains
24K bytes of memory

-09-inch CRT

® Eight function keys
® Built-in modem

The Whisper Screen Series model
1922DB communications terminal offers
24K bytes of memory expandable to 48K
bytes. It displays 80 columns by 25 lines
on a 9-inch CRT. The detachable ASCII
keyboard has 75 keys, including eight
function keys. A built-in 212A modem
permits communication with 110-, 300-
and 1,200-baud computers or terminals.
Two RS232C ports are standard. Fea-
tures include auto-dial and auto logon,
selective polling, multiple terminal con-
figuration and message memory. $1,795.
3M Teleterminal Products, P.O. Box
33600, St. Paul, Minn. 55133-3600, (612)
733-7837.

Circle 329
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Modem operates
at 2,400 bps

® |[BM compatible
® Board-level
® Dial-up or leased operation

An internal board modem for the IBM
PC, PC/XT, PC/AT and compatibles,
Smartmodem 2400B operates at 300,
1,200 or 2,400 bps over standard dial-up
or leased lines. The unit supports asyn-
chronous and synchronous data transmis-
sion through a personal-computer com-
munications port. It is compatible with
Bell 103, 212A and international V.22
and V.22 bis specifications. Features in-
clude diagnostics, automatic speed ad-
justments and Hayes Smartcom II com-
munications-software compatibility.
$739. Hayes Microcomputer Products
Inc., P.O. Box 105203, Atlanta, Ga.
30348, (404) 449-8791.

Circle 330

Board links PCs
to IBM minis

® Twinaxial cable
® Screen formatting
® [BM interface

‘The PCOX/5251 TWINAX add-in
board and software connect IBM PC,
PC/XT, PC/AT and compatibles to IBM
System /34, /36 and /38 ‘minicomputers
via a twinaxial cable. The connection
enables PCs to emulate IBM 5250 series
terminals, including 5251 model 11 and
5291 models 1 and 2 monochrome dis-
plays and the 5292 color display. The unit
also allows PC-attached serial or parallel
printers to act like host-addressable,
5256 dot-matrix printers. The board-and-
software product provides access to
seven concurrent terminal or printer ses-
sions. $895. CXI Inc., 3606 W. Bayshore
Road, Palo Alto, Calif. 94303-4229,
(800) 225-7269.

Circle 331

Communication package
targets IBM PC/XT/AT

®X.25
e MS-DOS, UNIX
® 32 sessions

An integrated software and hardware
X.25 communication package for the
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IBM PC, PC/XT, PC/AT and compati-
bles, PC.25 operates under MS-DOS and
UNIX. The software supports the
CCITT X.25 standard and multiple phys-
ical links. Link-level protocol is HDLC/
LAPB. Hardware consists of a board
using an Intel 16-bit 8088 processor, 64K
bytes of dual-ported memory and one or
two dual channel 8530-SCC serial com-
munications controllers. The unit sup-
ports up to 32 simultaneous communica-
tion sessions. $1,350. ARC Data Systems
Inc., 1824-D Fourth St., Berkeley, Calif.
94710, (415) 644-1554.

Circle 332

Multiplexer runs
at 19.2K bps

® Eight ports
® RS232C
® Full duplex

The QUICK MUX short-haul multi-
plexer links remotely located RS232C
devices to a host computer via eight
ports. Each port accepts full-duplex data
at rates to 19.2K bps and supports two
control signals. A built-in line driver
communicates over 5,000 feet of twisted-
pair wires. Diagnostic features include
visual displays of receive data and trans-
mit data for each port. Switches force a
local loopback or the remote multiplexer
performs a live loopback. $548. Telebyte
Technology Inc., 270 E. Pulaski Road,
Greenlawn, N.Y. 11740, (516) 423-3232.

Circle 333

Half-card modem
suits IBM PC

@300 to 2,400 bps
® Bell 212A compatible
® Non-volatile memory

A half-card internally mounted
modem for the IBM PC and compatibles,
the Avatex 2400 operates at 300, 1,200 or
2,400 bps. It complies with V.22, V.22
bis and Bell 103 and 212A standards. The
unit supplies analog and remote-digital
loopback diagnostics with self-test. Fea-
tures include non-volatile memory, call-
progress detection and auto-origination
with pulse and tone dialing. Character
format is 8, 9, 10 or 11 bits. $459. E+E
DataComm, 2115 Ringwood Ave., San
Jose, Calif. 95131-1725, (408) 263-1833.

Circle 334

Modem performs
diagnostics

® 4,800 bps
® V.27 modulation
® Multipoint operation

The PL 4.8 Plus diagnostic modem
runs at 4,800 bps. It provides V.27 mod-
ulation and suits point-to-point or multi-
point operation. A synchronous fallback
speed of 2,400 bps is achieved. The unit
measures receive levels, sends 1,004-Hz
test tones and initiates loopbacks by local
or remote control. Built-in addressable
modem responders allow diagnostics to
be generated from any point in the net-
work. $1,600. DCB Inc., 4 Henson Place,
Champaign, Ill. 61820, (217) 352-3207.

Circle 335

Package simplifies
IBM communications

® Terminal emulation
@ 4 800-bps modem
® Auto-dialer

Achieving a communications link be-
tween IBM Systems /34, /36 and /38 and
remote IBM PCs and compatibles, PC/
5251 MATE integrates IBM 5251-12 ter-
minal emulation, a synchronous modem
and an auto-dialer on a single board. The
package comes in two configurations.
Mate-24 includes a 2,400-bps 201C-com-
patible modem for use in dial-up opera-
tions. Mate-48 supplies a 4,800-bps
modem for dial-up or leased-line applica-
tions. They provide a PC-controlled au-
tomatic dialer and allow parallel printers
attached to the PC to emulate IBM 5256
or 5224 printers. A “hot key” feature
permits switching between terminal emu-
lation and PC-DOS without interrupting
communications. $1,395, MATE 24;
$1,995, MATE 48. Emerald Technology
Group Inc., Suite 102, 1601 116th N.E.,
Bellevue, Wash. 98004, (206) 462-8200.

Circle 336

Multiplexer accepts
eight data streams

® Data from PBXes
® 14M bytes per second
® Two I/O modules

The 5100-T fiber-optic multiplexer ac-
cepts up to eight T1 data streams and
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MULTIUSER

KT-7/PC? PC Work-a-like Terminal

Compatibility: Multilink Advanced?,
PC-Slave /164

Display: 80 x 25, IBM PC character
set, PC look-a-like attributes, 14"
green or amber

Keyboard: AT style std. IBM
scan/ASCII codes. 5161 /AT and
RT style opt.

Pages of memory: 1 std. 2 or 4 opt.

Communications: 2 bi-directional
RS-232C serial (data & printer)
ports

Operating systems: works with
PC-DOS!, MS-DOS5 QNX¢&
UNIX?, XENIX5, THEOSS PICK?,
and Concurrent DOS!®

Retail price: $695.00

QUARTET? 4-port 1/0 card,
RS-232C
Retail price: $299.00

LAN

K-Net? Local Area Network

Compatibility: NETBIOS, Token-
Ring! software, (Advanced
Netware!! 8,/86)

Data Rate: 1 million bps

Cable: Twisted-pair/phone wire

Distance: Up to 4000 ft.

Addressable users: Up to 255

Physical: Half-sized card

Operating systems:
PC-DOS!/MS-DOS? 2.0 or later

Dedicated file server: Not needed

Message communication:
Interactive

Multiuser solutions supported:
Multilink Advanced?
PC-Slave /164

Other features: electronic mail, net-
work data management, and
print spooling

Retail price: $395.00

WORKSTATIONS

KW-1 8088, 4.77 MHz, 512 Kbytes
Retail price: $995.00

KW-2 8088-2, 8 MHz, 512 Kbytes
Retail price $1,195.00
KW-3 80286, 6 or 8 MHz,

640 Kbytes
Retail price $1,995.00
All the above include: monochrome
monitor with video board, AT style
keyboard, 8 slots, built-in K-Net?
with remote boot, upgradeable to
“complete” PC.

(800) 828-8899
(408) 436-6550 (In CA)

1705 Junction Ct., Bldg. #160
San Jose, California 95112

L{Kimtron

Trademarks: 'IBM 2Kimtron 3Software Link *Alloy 5Microsoft *Quantum 7Bell Labs STHEOS Software *PICK Technologies Digital Research "Novell © Copyright 1986

by Kimtron Corp.
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NEW PRODUCTS

DATACOM

sends them over a 14M-byte-per-second
link to a companion multiplexer up to
four kilometers away. It handles one or
two I/0 modules, each capable of accept-
ing four T1 full-duplex inputs. The unit is
transparent to all inputs and receives
data from PBXes with T1 interfaces, T1
leased lines and T1 digital microwave
channels. $3,200 to $4,700. Raycom Sys-
tems Inc., 6395 Gunpark Drive, Boulder,
Colo. 80301, (303) 530-1620.

Circle 337

Gateways support
IBM and DEC

® 100K bytes per second
® RJE interface
® Bidirectional file transfer

Integrating IBM’s VM and MVS oper-
ating systems with Digital Equipment’s
DECnet, the 3711S gateways offer bidi-
rectional file transfer and data access,
data translation of all data types and an
RJE interface. They support DEC and
IBM security packages. Each unit han-
dles throughput speeds of 80K to 100K
bytes per second and eight sessions. Fea-
tures include bidirectional terminal-emu-
lation packages, an electronic mail
bridge and an RSCS gateway. $40,000.
Interlink Computer Sciences, Suite 203,
39055 Hastings St., Fremont, Calif.
94538, (415) 792-6212.

Circle 338

Controller operates
at 64K bytes per second

® 16 channels
® 512K bytes of memory
© 68010 microprocessor

The ProtoCol 1000 is a Multibus-based
communications-protocol controller.
Processing up to 16 channels of full- or
half-duplex communications at 64K bytes
per second, the board integrates dual-
processor architecture and 512K bytes of
triple-ported memory. It supports stand-
ard and custom protocols including X.25,
bisynch, 2780, 3270 and 3780. A 68010
microprocessor handles commands and
buffer management; a five MIPS Signet-
ics 8X305 microcontroller acts as an in-
telligent DMA and serial bit-stream con-
troller. $2,750. Interphase Corp., 2925
Merrell Road, Dallas, Texas 75229, (214)
350-9000.

Circle 339

136

Modem operates
at 2,400 baud

® Hayes compatible
® Terminal emulation
® Stores 128 numbers

An asynchronous, internal modem,
the IDEAcomm 2400 generates 300-,
1,200- or 2,400-baud transmission. It is
Hayes software and hardware compati-
ble and fits any full-length slot in the
IBM PC, PC/XT or PC/AT. Terminal
emulation; non-volatile, on-board
RAM; and automatic dialing are
provided. The unit stores up to 128 num-
bers. Menu-driven communications soft-
ware includes automatic answering that
can be programmed for interactive re-
sponse. The modem supports the CCITT
standard. $795. IDEAssociates Inc., 35
Dunham Road, Billerica, Mass. 01821,
(617) 663-6878.

Circle 340

System supports
data networking

® 64K bytes per second
® Eight to 740 users
® Data over voice

DOVTREX data-over-voice switching
system provides data networking at
speeds up to 64K bytes per second over
an existing Centrex or PBX telephone
system, without affecting networking op-
erations. The device, consisting of the
DOVTREX and Line Miser 640 units,
interfaces to individual telephone sets
and collocated synchronous or asynchro-
nous terminal equipment. It offers as
many eight-channel data-over-voice mul-
tiplexers as needed. Each switching node
supports eight to 740 users and attached
devices. $450 and higher. Gandalf Data
Inc., 1020 S. Noel, Wheeling, Il1. 60090,
(312) 541-6060.

Circle 341

Multiplexer supplies
built-in modem

The DCX 812M four- or eight-port
statistical multiplexer features a built-in
modem. Operating at 9.6K and 14.4K
bps, the unit provides error-free trans-
mission and menu-driven operation.
Tests include channel loopbacks, modem

loopbacks, fax message generation and
error-rate tests. $3,190 to $4,960. Case
Communications Inc., 2120 Industrial
Parkway, Silver Spring, Md. 20904-1999,
(301) 381-2300.

Circle 342

Board employs
80186 processor

An eight-channel serial communica-
tions board, the CD21/3518 utilizes an
8-MHz 80186 processor. The board func-
tions as a bus master or slave while
providing line options for asynchronous,
X.25 and SNA protocols. On-board
memory includes 512K bytes of parity
protected, dual-port RAM and six DMA
channels. $1,555. Central Data Corp.,
1602 Newton Drive, Champaign, Ill.
61821-1098, (217) 359-8010.

Circle 343

Modems operate
at 2,400 bps

The CTS line of full duplex, Hayes-
compatible modems operates at 110, 300,
600, 1,200 and 2,400 bps, synchronously
and asynchronously. Standard features
are auto-dial and auto-answer, local and
remote diagnostics and integral adaptive
equalizing. Options include MNP and
X.PC correction protocol. $395. CTS
Fabri-tek Inc., 6900 Shady Oak Road,
Eden Prairie, Minn. 55344, (612) 941-
9100.

Circle 344
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NEW PRODUCTS

DBMS package
supports IBM PC

@ COBOL oriented
@ 65,000 records
® 32 search keys

POUNCE, a COBOL-oriented DBMS
package, supports the IBM PC, PC/XT
and PC/AT. Each database contains up
to 65,000 fixed-length records of 4,096
bytes while allowing the definition of 32
search keys. Key fields can be mixed
between alphanumeric, numeric and bi-
nary-data types. A record-locating mech-
anism requires three bytes of disk storage
per key. The software is available in
single-user and network versions. The
latter version incorporates as many as
1,200 record-locks per file, while permit-
ting simultaneous search, sort and up-
date. $495, single-user; network, $1,495.
Chattahoochee Computer Products Inc.,
2872 Woodcock Blvd, Suite 125, Atlanta,
Ga. 30341, (404) 457-6669.

Circle 345

Software integrates
PCs and mainframes

® VT100 emulation
® Remote computer access
® Error-free protocol

Remote Access Facility (RAF)
enables personal computers to interact
with remote computers. It offers person-
al computers such operations as automat-
ic contact and login to remote comput-
ers, direct access of remote files and
calling of remote subroutines. Other per-
sonal computer capabilities are remote
execution of entire computer programs
and access to networked remote comput-
ers. The software package provides a
DEC VTI100-emulation mode that is
loaded directly with MS-DOS each time
the personal computer is activated and
error-free protocol. $395, bulk agree-
ments available. Datability Software Sys-
tems Inc., 322 8th Ave., New York, N.Y.
10001, (212) 807-7800.

Circle 346

SOFTWARE

DBMS package
targets multiusers

® Password protection
® Multiple file access
® IBM PC compatible

A 16-bit microcomputer DBMS,
dBASE III PLUS supplies built-in multi-
user capabilities that permit several users
to access the same file simultaneously.
The software can be installed on a LAN
to support one initial user. It runs on the
IBM PC, PC/XT, PC/AT and compati-
bles and supports color monitors and
printers that can handle 80 or more col-
umns. A built-in proprietary Application
Generator allows the creation of applica-
tions without programming. The package
requires 256K bytes of RAM. Features
include file and record locking and eight
levels of password protection. $695. Ash-
ton-Tate, 10510 W. Jefferson Blvd., Cul-
ver City, Calif. 90230, (213) 204-5570.

Circle 347

THE PERFECT UNION
FOR REAL-TIME DEVELOPMENT

LINK/X is a trademark of Heurikon Corporation
UNIX is a trademark of Bell Laboratories, Inc

VRTX is a registered trademark of Hunter and Ready
Multibus is a trademark of Intel Corp

MINI-MICRO SYSTEMS/May 1986
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Heurikon's LINK/X™ Real-Time Development System
makes your real-time headaches a thing of the past.
LINK/X provides bi-directional communication between
UNIX™ and multiple processors running under the
Hunter and Ready VRTX® real-time executive. LINK/X lets
you develop code under UNIX, download to VRTX, test
and debug—all over the system bus or serial link!

With LINK/X you will never need to compromise on
performance again. Using Heurikon's powerful MC68010
or MC68020, Multibus™ or VME microcomputer board
families, systems can be configured to meet the most
demanding application requirements. Customized
versions can include up to 16 VRTX processors with a
host of peripherals.

Cure your real-time development headaches now! Call
Heurikon at 1-800-356-9602 (ext. 397) and ask

for LINK/X. Heurikon Corporation, 3201 Latham Drive,
Madison WI53713.

HELRIKON
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Until now, if you wanted high speed printing, you
got a dot matrix printer. If you wanted true letter quality,
you got a daisy wheel. And if you wanted great graphics,
you got a plotter.

The Desktop Printshop™ quietly replaces all that.

The Desktop Printshop prints with a whisper.
Which means your printer can finally make friends with
your office.

Coupled with an IBM-PC™ or compatible
computer, the Desktop Printshop gives you high speed
(8 pages per minute), near-typeset quality printing, charts,
graphs, even illustrations. Type fonts are on diskette,
not expensive cartridges, and you can mix up to 32 fonts
in a single document. Automatically.

: The result? Communication that really
! communicates.

i

Reports, news-
letters, proposals, fore-
casts, presentations, letters,
even memos that look as if they were
designed by a graphic artist.
But seeing is believing. For a hands

on demonstration of the Desktop Printshop, call us
Toll Free: (800) 621-6746, (in California: 805-495-5800),
for the name of your nearest Cordata Dealer. Say hello
to the Desktop Printshop...and it’s,

“Goodbye Dot and Daisy"”’

CORDATA, 275 E. Hillcrest Drive, Thousand Oaks, CA 91360
Telex: 650-2696270. In Europe: The Netherlands (032)40-18111

cordata

——
_———
-

formerly C
Specifications subject to change without notice. PC and IBM are registered trademarks of IBM Corp. O e Wt e
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NEW PRODUCTS

Board nearly triples
A/D throughput

® 130 kHz
® | 2-bit resolution
® |6 lines of digital 1/0

Acquiring data at 130 kHz, the
DT2821-F IBM PC/AT board runs nearly
three time faster than other products for
the IBM PC. The single-board unit offers
12-bit resolution for 16 single-ended or
eight differential analog inputs and sup-
ports interrupts and DMA transfers.
A/D sampling is controlled by a 16-
location, channel-gain list RAM. A pro-
prietary DMA technique provides gap-
free data acquisition via two DMA
channels on the PC/AT while supporting
continuous performance. Sixteen lines of
digital 1/0 is standard. $1,595. Data
Translation Inc., 100 Locke Drive, Marl-
boro, Mass. 01752, (617), 481-3700.

Circle 348

Controller uses
1/0 architecture

® 256K bytes of memory
® 68010 processor
® Two RS232C ports

Based on the 68010 MPU, the PT-
VME102 single-board controller features
I/O architecture and an expandable 1/O
Pak module. The unit occupies one VME
slot. It furnishes up to 256K bytes of
program memory. Two RS232C serial
I/O channels are standard. Software sup-
port is provided by the PDOS Real-Time
operating system. Features include a sys-
tem controller with a four-level bus arbi-
ter, a seven-level programmable VME
bus interruptor and front-panel status
LEDs with reset and abort switches.
$2.195. Performance Technologies Inc.,
300 Main St., East Rochester, N.Y.
14445, (716) 586-6727.

Circle 349

SUBASSEMBLIES

Circuit card svits
IBM PC/AT

® DEC emulation
® | .2M bytes per second
® [/O data transfer

An IBM PC/AT-compatible circuit
card, the AT/11 provides emulation of
DEC DRVI1I, DRVI11-WA and DR11-W
interface specifications. The unit offers
programmed 1/0O and DMA compatibili-
ty. Under software control, the DRV 1-
WA or DRII-W mode replaces the
DRVII mode to furnish DMA perfor-
mance. In either mode the PC/AT and
the unit appear to external devices as a
Q-bus, Q22-bus or Unibus system with
the interface card resident within the
PC/AT. Performance is 400K bytes per
second in single-cycle mode and 1.2M
bytes per second in block-transfer mode.
$500. Omnicomp Graphics Corp., 1734
W. Belt North, Houston, Texas 77043,
(713) 464-2990.

Circle 350

NAME IT.

Introducing the AT Compatible TCS 7000.
All it needs is your name. It has everything you
need to offer a very powerful, very fast, very com-
patible computer...at a price that makes it a
phenomenal value. Price and performance. That’s
what the TCS was engineered for. But don’t take
our word for it...the specifications speak for
themselves. They're yours for the asking.
Ask toll-free: 1-800-421-2929 (Outside CA).

Q TATUNG

Tatung Co. of America, Inc., 2850 El Presidio St., Long Beach, CA 90810
Toll Free: 1-800-421-2929 (Outside CA)/(213) 979-7055 (In CA)

In Northern CA Call: Tatung Science and Technology, Inc.
708 Charcot Ave., San Jose, CA 95131 (408) 435-0140

Tatung Co. of America, Inc. is a subsidiary of Tatung Co., Taipei, R.0.C.
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ACM SIGGRAPH 86

Dallas Convention Center

Dallas, Texas
August 18-22, 1986

Conference Management
111 East Wacker Drive #600
Chicago, IL 60601
312/644-6610

© @

A combination of the highest
standards in technical
achievement, creative artistry
and today’s most advanced
graphics systems.

13th Annual Conference
on Computer Graphics and
Interactive Techniques

Sponsored by the Association

for Computing Machinery'’s

Special Interest Group on
Computer Graphics in
cooperation with the IEEE
Technical Committee on
Computer Graphics.

Please send a copy of the SIGGRAPH ’86 advance program to:

NAME i

ADDRESS :

 COMPANY

Technical Papers
Panel Sessions
Courses

Industry Exhibition
Art Show
Electronic Theatre

CITY/STATE/COUNTRY

TELEPHONE

Members of ACM SIGGRAPH will automatically receive these materials in the mail in April and need NOT return this coupon
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NEW PRODUCTS

Directory describes
184 multiplexers

The Multiplexers directory provides
specifications and pricing on 184 multi-
plexer models from 58 vendors. Each
description defines the multiplexer type
and application. The directory gives in-
formation on data-channel and compos-
ite-link parameters for STDM, diagnos-
tics capabilities, visual indicators, pricing
and support. Model descriptions are ar-
ranged alphabetically by vendor and are
preceded by a reference chart. $29. Data
Decisions, 20 Brace Road. Cherry Hill,
N.J. 08034, (609) 429-7100.

Circle 351

lists
VAR companies

Director
OEM an

The National Directory of OEM/VAR
Firms is available in two volumes. Vol-
ume [ lists 4,584 Eastern U.S. company
names and addresses, OEM sales repre-
sentatives, sic codes, company sizes and

number of employees. Volume II covers
3,852 Western U.S. businesses. $295,
Volume [; $232, Volume II. Electric
Bookshelf Inc., P.O. Box 1409, Norcross,
Ga. 30091, (404) 441-7973.

Circle 352

Catalog describes
board products

The 1986 Micro-Link catalog describes
over 60 STDbus and VMEbus microcom-
puter boards, firmware and support soft-
ware and hardware. Entries include sin-
gle-board computers, CPUs and I/O and
communications products. Applications
listed include process and industrial con-
trol, ATE and data-acquisition systems.
Free. Micro-Link Corp., 14602 N. U.S.
Highway 31, Carmel, Ind. 46032, (800)
428-6155.

Circle 353

Report analyzes
IBM Corp.

The 1,000 page, two-volume IBM, Inc.

LITERATURE

analyzes the company’s major product
lines, telecommunications and personal
computer activities and third-party distri-
bution policies. The guide assists compa-
nies in planning market strategies based
on IBM information. $1,750. Market In-
telligence Research Co., 4000 Middle-
field, Palo Alto, Calif. 94303, (415) 856-
8200.

Circle 354

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 Sys-
tems.

Our new TVT 7261 terminal
emulates ANSI, ASCII, and

IBM 3101. Nothing

else compares. That's
the trouble with
being first.

It's also too bad that there’s nothing to equal its performance
and value. Or that of our DEC VT 220 compatible TVT 7220.
Call toll-free for complete details: 1-800-421-2929 (Outside CA).

(213) 979-7055 (In CA)

Tatung Co. of America, Inc.
2850 El Presidio St., Long Beach, CA 90810
- Toll Free: 1-800-421-2929 (Outside CA)

In Northern CA Call: Tatung Science and Technology, Inc. 708 Charcot Ave.
San Jose, CA 95131 (408) 435-0140
Tatung Co. of America, Inc. is a subsidiary of Tatung Co., Taipei. R.0.C.
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$17ECHNOLOGY

PRESENTS

MULTIBUS/VMEbus FORUM-IRVINE ‘86

A 2-1/2 day technical program devoted to discussing MULTIBUS and VMEbus issues, hearing about the latest MULTIBUS
and VMEbus developments and promoting industry standardization.

WHERE & WHEN The Irvine Hilton, Irvine, California, June 10— 13, 1986

FORUM MULTIBUS and VMEbus Technical Sessions are either parallel or combined, depending upon
STRUCTURE the technical content. Exhibitors workshops are run in parallel.

TOPICS/ISSUES e What are the structure and size of the MULTIBUS and VMEbus markets?
¢ How can higher performance for MULTIBUS and VMEbus be achieved?
e How do MULTIBUS and VMEbus handle intelligent peripherals?
e How do the many interface alternatives compare with one another?
* How do open and closed architectures compare?
e What MULTIBUS and VMEbus products are available today?
e Are MULTIBUS and VMEbus just for Supermicro applications?
e What are the problems associated with using a separate |/O Bus?
* How effective are local area networks in the MULTIBUS and VMEbus environment?
e Are MULTIBUS and VMEbus development systems important?
* What silicon support is there for MULTIBUS and VMEbus?
* How do you select the right SBC's?
¢ Are dedicated interrupts a handicap?
¢ Which arbitration scheme is right for you?
* How do the two buses handle multiprocessing applications?
* Will VME adopt UNIX?
* How do MULTIBUS and VMEbus systems compare to the MicroVAX?

WORKSHOP In addition to covering “Leading Edge” MULTIBUS and VMEDbus topics, Delegates may attend an
optional MULTIBUS and VMEbus Principles Workshop on Tuesday evening, June 10, in order that
they may derive more benefit from the technical sessions to come.

EXHIBITORS Delegates will also have an opportunity to see the latest in MULTIBUS and VMEbus Products
PROGRAM during the Exhibitors Reception Wednesday evening. Optional half-hour Exhibitors Workshops
provide an additional opportunity to learn more about MULTIBUS and VMEbus products on

Wednesday and Thursday evenings.

SPONSORS ¢ Intel Corporation * Motorola Microsystems e Peripheral Concepts, Inc.
e |ntrol e Multibus Manufacturers Group e Technology Forums
e Mini-Micro Systems * NCR Corporation o VITA.

FEE The registration fee of $995.00 for the 2-1/2 day MULTIBUS and VMEbus Forum covers attendance
at all scheduled sessions, a Delegate Information Binder containing the Speakers’ presentations
and other material, and admission to a Welcome Reception, 2 Luncheons, the Exhibitors Recep-
tion which includes Cocktails and a Buffet, 3 Continental Breakfasts, a Mexican Theme Dinner,
the Exhibitors Workshops, refreshments during breaks, gratuities and taxes.

ATTENDANCE Attendance is limited to 250 in order to preserve an appropriate atmosphere within which to learn
and interact with other Delegates. It is therefore recommended that your registration form and
payment be mailed early.

CANCELLATIONS Registration fees are refundable, subject to a 10% service charge, if cancellation occurs before
May 20. Substitutions may be made at any time at no charge. Cancellations and substitutions
must be in writing.

HOTEL A block of rooms at the Irvine Hilton has been set aside for MULTIBUS/VMEbus Forum
ACCOMMODATIONS Delegates at special rates which are only available through Technology Forums.

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

Please register me for the MULTIBUS/VMEbus Forum to be held at the Irvine Hilton June 10 - 13, 1986. Enclosed is
my $995 registration fee, plus $95.00 (Single) or $105.00 (Double) per night for lodging. Please print the following information as
you want it to appear on your name tag and the list of delegates.

NAME
TITLE PHONE
COMPANY

MULTIBUS/VMEbus Forum registrations cannot be accepted unless accompanied by full payment. Please make checks
payable to MULTIBUS/VMEbus Forum and mail to:
Technology Forums ¢ 3425 Pomona Boulevard, Suite F, Pomona, CA 91768 e (714) 861-7300
CIRCLE NO. 79 ON INQUIRY CARD




FIVE MAJOR REASONS DEC

SYSTEMS NEED EMULEX

COMMUNICATIONS MULTIPLEXERS.

U.S. Regional Offices: Anaheim, CA (714) 385-1685; Schaumburg, IL (312) 490-0050; Roswell, GA (404) 587-3610;
Nashua, NH (603) 882-6269. International Offices: Australia, Eastwood, N.SW. (02) 858-4833; Canada,
Mississauga, Ontario (416) 673-1211; France, Montrouge (1) 735-7070; United Kingdom, Bracknell, Berkshire
(344) 484234; West Germany, Munich (089) 304051

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

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

line handling capabilities in a compact
package.

2 MORE CHANNELS. Emulex is
clearly superior in offering more chan-
nels using less hardware. Our CS32
controller board, for example, handles
up to 128 lines vs 24 for DEC's DMZ32
module.

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

Emulex Controller vs Nearest DEC Equivalent
CS02 60K Chars/sec  DHV11 15K Chars/sec

CS21 50K Chars/sec  DHU11 15K Chars/sec
CS32 70K Chars/sec  DMZ32 40K Chars/sec

4 FEWER BACKPLANE SLOTS.
Emulex delivers unprecedented sav-
ings in backplane and rack space

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

5 LOWER PRICES. Emulex is your
best value, by far. DEC’'s DMZ32 lists for
$7200 per 24 lines. Compare that to
Emulex’s CS32/FI at $5700 for the 1st
24 lines, and $3000 for each addi-
tional 16 lines. At 128 lines, your savings
amount to $18,000. You save on slots
and power consumption, too.

If you'd like even

o WWeammm 107C reasons to
choose Emulex,

® call toll free
EMULEX 1-800-EMULEXS.
The R s In California
genvine alternative. 714y c¢o.
5600. Or write: Emulex Corporation,

3545 Harbor Blvd., PO. Box 6725,
Costa Mesa, CA 92626.

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

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

inventions wanted software
INVENTIONS, IDEAS, TERMINAL
NEW PRODUCTS WANTED! EMULATION

Presentation to industry.
National Exposition.

Call: 1-800-528-6050, X831
ISC-MMS, 903 Liberty,
Pittsburgh, PA 15222

CIRCLE NO. 234 ON INQUIRY CARD

services

ATTENTION
Laser Printer (HP LaserJet, Apple
LaserWriter, etc.) and PC Copier.
Owners.

Don't throw away your used
cartridges. Get them recharged!!
Copiers/Printers — $30/$40
Colors — $50/$65
Toner Distributors — (619) 438-2811
(Dealership is available)

CIRCLE NO. 235 ON INQUIRY CARD

For under $100,
MicroPlot’s PC-Plot-I1I
graphics emulator
software package
will enable your
IBM PC and
compatibles to appear
to a mainframe
as a DEC VT-100/VT-52,
a Retrographics VT-640,
a Tektronix 4010/4014
or a partial
Tektronix 4027.

Call 1-800-338-0333,
in Ohio 1-800-242-0333.
Operator I.D.:
766-8501.

MicroPlot
659-H Park Meadow Road
Westerville, Ohio 43081
614/882-4786

CIRCLE NO. 236 ON INQUIRY CARD

Copy Deadline:

Call 617/964-3030

Space reservations and advertising copy must be received by the 10th of
the month preceding the issue date. Camera-ready mechanicals must be
received by the 15th of the month preceding the issue date. For example,
to appear in the February issue, copy must be received by January 10;

mechanicals by January 15.

CLASSIFIED ADVERTISING

Mini-Micro Systems classifieds reach more

I
i ORDER FORM
I

mini-micro people
| Rates: $90.00 per column inch (non-commissionable)

6x program earns 5% discount; 12x program earns 10% discount.

There is no charge for typesetting classified listings. Plan approxi-
l mately 50 average words to a column inch, 8 lines of approximately
| 38 characters per line (3 inch maximum). Please send clean type-

| written (double-spaced) copy.

| Category: The following categories are available; be sure to specify
| the category you wish to be listed under: Business Opportunities,

| New Literature, Selling, Buying, Trading, Seminars, Services, Soft-
| ware, Supplies & Accessories. (Other categories may be employed

at our discretion.)

Run this ad in __ (number issues) Reader Inquiry No. YES[ | NO
Ad size 1 col. wide by _____inches deep

| Under
| Check enclosed for $

Signature

(category)

(Pre-paid orders only)

Name

Title

| Company

| Address

Telephone No.

| City

State LIS b AT

I MAIL TO:

Linda L. Lovett, Classified Advertising, Mini-Micro Systems,
| 275 Washington St., Newton, MA 02158

Robert K. Singer
National Sales Manager
275 Washington St.
Newton, MA 02158
(617) 964-3030

NEW ENGLAND

John J. Fahey
Regional Manager
Susan Rapaport
Regional Manager
275 Washington St.
Newton, MA 02158
(617) 964-3030

NEW YORK/MID-ATLANTIC

Stephen B. Donohue
Regional Manager

1873 Route 70, Suite 302
Cherry Hill, NJ 08003
(609) 751-0170

in N.Y.: (212) 972-0058

SOUTHEAST

Larry Pullman

Regional Manager
6540 Powers Ferry Rd.,
Suite 170

Atlanta, GA 30339
(404) 955-6500

MIDWEST

Robert D. Wentz
Regional Manager
Marianne Majerus
Sales Coordinator
Cahners Plaza

1350 E. Touhy Ave.
P.O. Box 5080

Des Plaines, IL 60018
(312) 635-8800

144

REGIONAL SALES OFFICES

SOUTHWEST

Don Ward, Regional Manager
13740 Midway, Suite 515
Dallas, TX 75234

(214) 980-0318

MOUNTAIN STATES

John Huff
Regional Manager
270 St. Paul St.
Denver, CO 80206
(303) 388-4511

SOUTHERN CALIFORNIA/
NEVADA

Len Ganz
Regional Manager
18818 Teller Ave.
Irvine, CA 92715
(714) 851-9422

NORTHERN CALIFORNIA/
NORTHWEST

Frank Barbagallo
Northwestern Regional Sales
Manager

Rick Jamison

Regional Manager

Kathleen Maxwell

Sales Coordinator

Sherman Building, Suite 100
3031 Tisch Way

San Jose, CA 95128

(408) 243-8838

AUSTRIA/WEST GERMANY

Elan Marketing Group
Neutor g. 2

P.O. Box 84

1013 Vienna

Tel: 43-222-663012

BENELUX

Elan Marketing Group
BOSCHDIJK 199B
5612 HB Eindhoven
The Netherlands

Tel: 31-40-455724

ISRAEL

Elan Marketing Group

13 Haifa St., P.O. Box 33439
Tel Aviv

Tel: 972-3-252967

Telex: 341667

JAPAN

Kaoru Hara

General Manager
Dynaco International Inc.
7-2-8 Minamiaoyama
Minato-ku, Tokyo 107
Tel: 011-81-3-409-4569
Fax: 011-81-3-499-4554

TAIWAN

Donald H. Shapiro
Trade Winds, 2nd Floor
132 Hsin Yi Road, Sec. 2
Taipei

Tel: 3932718

Telex: 24177 FC Trade

UNITED KINGDOM

Elan Marketing Group
5th Floor, Suite 10
Chesham House

136 Regent St.
London W1R 5FA
Tel: 437-6900

Telex: 267653

SWEDEN

Elan Marketing Group
Humlegardsgatan Nr. 5
11446 Stockholm

Tel: 46-8-677243

Mini-Micro Marketplace
Carol Flanagan

275 Washington St.
Newton, MA 02158
(617) 964-3030

Direct-Response Postcards
Carol Flanagan

275 Washington St.

Newton, MA 02158

(617) 964-3030

Career Opportunities

Carol Flanagan

Recruitment Advertising Manager
275 Washington St.

Newton, MA 02158

(617) 964-3030

Cahners Magazine Division
William Platt, President

T.M. McDermott, Vice President
Electronics/Computer Group
Tom Dellamaria, VP/Production
Ira Siegel, VP/Research

Promotion Staff

Susan Rapaport

Marketing Communications
Director

Mary Gregory

Promotion Manager
Elizabeth Phillips

Marketing Assistant

Circulation
Denver, CO:
(303) 388-4511
Sherri Gronli
Group Manager
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PC EXPO is For You,

If you buy or influence the purchase, management or

implementation of PC-compatible systems, hardware, software
and services or if you are a dealer, distributor or other “value
adding” reseller, then you can'’t afford to miss this year's only

opportunity to see what's new and what works in the PC-
compatible industry.

PC EXPO is Big,

Five New York City square blocks of PC-compatible exhibits
all come under one roof at the stunning new Jacob K. Javits

Convention Center of New York this July! Meet more than

400 principal vendors who are waiting to talk to you “face-to-

face” about your PC-compatible needs and purchases. PC

EXPO exhibitors are prepared to provide you with everything
you need to know in order to make informed buying decisions.

PC EXPO is Easy,
Past PC EXPO attendees know that they can learn more in

one day at PC EXPO's free seminar ard lecture series (more

FOURTH ANNUAL PC EXPO IN NEW YORK ADVANCE REGISTRATION

The biggest trade show and
conference ever for corporate buyers and
resellers of PC-compatibles!

than 50 topics presented by computer experts) than they could
after three months of research elsewhere. You'll be able to
listen to what’s hot and timely in today’s market presented in
plain and practical terms at PC EXPO's free seminar and
lecture series. 147 speakers! 74 hours!

More Good News,

PC EXPO is designed to maximize buyer convenience —you
don't have to weed out exhibits that have nothing to do with
the PC-compatible market. PC EXPO is “pre-focused” to match
your needs and provides you with the ease of “salon-buying”
rather than the havoc of fighting with crowds of non-buying
literature hounds and hackers found at other industry events.
You will have the time to get the attention you deserve from
PC EXPO exhibitors.

Save your valuable time and Money! Register Now! We'll send
you a complete program for your conference planning.

NAME JACOB K.
BUSINESS TITLE JAVITS
COMPANY CONVENTION
COMPANY ADDRESS CENTER
cITY STATE JULY 9-11
MAIL STOP (if any) 2P Teal] 1986 |
TELEPHONE = = Use one form per person. Photocopy if necessary. e = X PD

PC EXPO attendees must be qualified. Please check one box only in each of Fields | and Il

or Fields Il and lil. (Minors may not register.)

TRADE RESELLERS—YOUR COMPANY'S MAIN BUSINESS ACTIVITY

1 [) Computer consuftant 5 (] Service vendor 8 [] Turnkey vendor
| 200C 6(]) P 9 [] Value adder

3 [ ] Computer OEM 7 [ ] Systems house 10 [] Other (specify)

4 [] Office products dealer

CORPORATE VOLUME BUYERS—YOUR COMPANY'S MAIN BUSINESS ACTIVITY

Save Money and Time! Register by Mail

O 1 day 320 — Date must be given here

O 2 or 3 days — $40
(On-site registrations are $25 for 1 day, $50 for 2 or 3 days.)

MAIL ORDERS must be received by PC EXPO no later than
June 19, in which case your show badge will be mailed to you
on or before June 25. Mail orders received after June 19 will

: H m'l“"‘g firm "I H E“Q'Mrr"':r!;vmma on m"' J H mk’:ﬁ'wm be processed and the badge held for arrival under the individual's
I co Bunkm;mg J (] Hospital ¥y P[] Manufacturing V [] Transportation (all) name at !he “Will Call” desk in the il?nw lobby. Regis'tration fees
D [] Communications K [] Hotel Q (] Publishing W ] Uil must be in U.S. funds. All foreign mail orders, except Canada,
EHng 1s b% % ;n; rum;des'g" g‘[ 11 2::"::"::‘/9 5”% :;':c/r":"" sales must be received by June 9, and such badges will not be sent by
GO Euuc'ahon N Lm:r‘omce Development : return mail, but held at the “Will Call” window for pick-up on

YOUR JOB FUNCTION (Check main one only)

AA (] Accountant EE [ ) Creative arts (all) N [ MIS Dir./Mgr.
| B8 L] Administrator FF [ ) Designer (all) JJ (] Programmer
CC (] Consultant GG []DP manager KK [] Purchasi
DD (] Corporate officer operator LL [] Sales/marketing
HH [] Engineer (all) MM [ Scientist

NN [] Securities financial analyst
00 (] Service technician

PP [] Systems analyst

QQ (] Other (specify)

arrival. All registrations are non-refundable.

Mail check payable to PC EXPO with completed registration
form to: PC EXPO, P.O. Box 1026, Englewood Cliffs, NJ'
07632-2705.  Tel(201) 569-8542

12345678910 111213114715
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Your back-up shouldn’t leave you behind.

Meet the MT-2st. Teac’s breakthrough half-height digital cassette tape
streamer—based on the Philips cassette format. With its 90 ips performance
you can store twenty megabytes of back-up in an incredibly quick four minutes.

And all at a breakthrough price/performance ratio.

How do we get so much out of a cassette format that’s been around so long?
Maybe because we've got over three decades of experience building precision

tape transports. Or, maybe because we pioneered cobalt amorphous heads;’ ., - wé‘ﬂ
auto reverse and direct drive DC motors in cassettes. e Do B>,
g : : : 0 iw%“ "

Or, just maybe because we're simply fanatical. . =, jo teSg® >9>
So, if getting your data backed-up on tapeis * 4 o Vg ,

keeping you up nights, call Teac and get SS . 4eS,

back-up that’s pushing the TS D S

. R B O

industry forward. =, ¥, @ @par @'@%‘W‘

Built To Fanatical Standards. TIEAC

INSTRUMENTATION AND COMPUTER PRODUCTS DIVISION, 7733 TELEGRAPH ROAD, MONTEBELLO, CA 90640
East (617) 475-7311  South/Midwest (312) 3519124  Rocky Mountain (602) 242-4025 (303) 337-6329 (801) 5322111
Northwest (408) 7271427  Southern California (213) 726-0303 ©1985
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We’re not

just talking about CIM

(computer-integrated manufacturing)

(Uihe Making. Tt Kappen!

Who should attend

e Top Corporate Management

¢ Manufacturing Managers

e Engineering Management

e Material Handling Personnel

e Production Managers

e Systems Analysts

e Plant Superintendents

e Plant Managers

e MIS/DP Managers

e Purchasing Management

¢ Financial Planners and
Management

e Computer Specialists

¢ Consultants

e Sales Marketing Management

More than 90 educational
sessions

The largest Computer-Integrated
Manufacturing (CIM) Conference
in North America meets your need
for information. The program has
been divided into eight conference
tracks with sessions covering the
following topics:
¢ Robotics

PLUS...two major conferences

making their U.S. debut

e 2nd International Conference
on Simulation in Manufacturing

e 4th International Conference
on Automated Guided Vehicle
Systems...both sponsored by
IFS (Conferences) Ltd.

Experience integration in
areal time environment at

A 10,800 square foot, multi-
million dollar integrated mini-
factory produced by “Systems
Integrator” Arthur Andersen & Co.

ARTHUR
ANDERSEN

&LO

In addition to product demon-
strations by more than 175
‘exhibiting compames, CIM

tools, PLCs, computers, CAD/
CAM, and manufacturing
systems.

Come to AMS '86 and discover
how you can make it happen, and
bring the promise of greater
productivity, efficiency, and
profitability to your manu-
facturing facility.

CEG

Cahners Exposition Group

Cahners Plaza, 1350 E. Touhy Ave.

PO. Box 5060, Des Plaines, IL 60017-5060
(312) 299-9311

U.S. Telex: 256148 CEGCGO DSP

Int’l Telex: 82882 CEG CHGO

e e bl ]

| Yes, | want to make it happen!

[J send registration information for AMS '86 today,
| including complete conference program, and
| how to obtain free admission to the exposition.

l [C] My company is interested in exhibiting at future
events. Have your representative contact me

AC. (Telephone)

Return to: AMS '86, Cahners Exposition Group,
| 1350 E. Touhy Avenue, PO. Box 5060,
| Des Plaines, IL 60017-5060.

JUNE 24-26, 1986 « MC CORMICK PLACE * CHICAGO, ILLINOIS

IS Bh

ENY T O AR ST SR
Advanced Manufacturing Systems Exposition and Conference

€ 1986 Reed Holdings, Inc.
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by John K. Young
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ACROSS
Control Information
Command
Nutmeg State (Abb.)

_____ Computer

Eight-bit DOS

Pivoting

Massage

In the direction of

Jewish eleventh month
Commodore’s newest machine
Function (Abb.)

The destroyer to Hindus

Causes inability to cope with
computer technology

River crossing Maine to ocean
High mountain

____ code

Printer spacing

Three feet

Temporary decrease in voltage
Commodore 64 graphics pad
Prefix meaning “‘early”

What say?

43 Tall, hardy shade tree
44 Smallest unit of data

46 Not square (Abb.)

49 Speed and problem-solving are

two computer
52 Exclamation of grief
53 Hookup to beat breakdowns

54 Mass. computer company

DOWN

=3

Function

Salt Lake City is its
capital (Abb.)

N

Texas Instruments (Abb.)

(o2 TG TN S A

Runner’s shoe available with
built-in microprocessor

7 Data processing (Abb.)

Program for moving information

Short for the guy who owns one

8 Combining form meaning “air”

9 Gardener's basket

12 A home computer company
13 Soft mixture

16 Tropical American tree

17 Strait between Sakhalin Island

and Asia mainland
19 Number system based on 2
21 Family of American painters
24 lItalian physicist (1745-1827)
25 To be ambitious

27 Resin from tropical trees
28 Deleted

29 Word at end of verses in
Psalms

30 Short urge in power voltage
34 Scent
38 Her name means “holy”

39 Deity associated with life and
reproduction

40 Manufacturer of Q-bus-

and Inibus-compatible products

45 Belief

4

ha)

Daisywheel printer company

48 Command
50 Placed in Mini-Micro, it publi-

5

=

cizes your product
Yours truly

52 Logical operation

¥ooL% To " THE
LEPT OF ME,

f00LS O THE

0 o RIGHT OF ME..-

I'VE BEEN
TALKING TO OTHER
COMPUTERS, POPS...

LATEST SLOOP (N

OHZ SO WHAT'S THE
SILICON soa\gw?

HONCTONY. DRY,
DISMAL, COLORLESS,
REPETITIOUS AND
ONINSPIRING TEDIUM,

QULLSVILLE,
( HUHZ

Ybu KNOW 1. ALL
THey

EVER ©O 1S

4oL PON'T MEAN
YoU PREFER THE

A HALF A BRAIN
1S BETTER THAN

TALK SHOP. THEY COMPANY OF D5 SLOW NONE, POPS. ..
HAVE NO OUTSIDE HUMANS, ©o You2
INTERESTS AT ALL- /

MINI-

MICRO SYSTEMS/May 1986

INTHE LAND OF THE
MORONIC, THE DIMWI(T
12 KING- -

<STOP
THA\T.(

Solution will be printed
next month.

Answers to April’'s puzzle

can be found on
Page 136.

Interest Quotient
(Circle One)
High 469
Medium 470
Low 471
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MINFMICRO
MARKE TPLACE

A special section for advertisers of hardware, software and services.

READERS: Please circle reader service numbers on Reader Inquiry Card for additonal information.

GMX® Micro-20

68020

Single-Board Computer
Mainframe CPU Performance
onab5.75" x8.8" Board

(benchmark results available on request)

0012.5MHz Version
Quantity Discounts Available

$275
Features

 32-Bit MC68020 Processor (12.5 or 16.67 MHz)
* MC68881 Floating-point coprocessor (optional)
2 Megabytes of 32-bit wide, high-speed RAM

» 4 RS-232 Serial 1/0 Ports (expandable to 20)

« 8-bit Parallel I/0 Port (‘Centronics’ compatible)
« Time-of-Day Clock w/battery backup

* 16-bit /0 Expansion Bus

 Up to 256 Kbytes of 32-bit wide EPROM

* Floppy Disk Controller for two 5% " drives
 SAS| Intelligent Peripheral Interface (SCSI subset)
* Mounts directly on a 5% " Disk Drive

Software

Included:

« GMX version of Motorola's 020Bug Debugger
with up/download, breakpoint, trace, single-step,
and assembler/disassembler capabilities

« Comprehensive Hardware Diagnostics

Optional:

UNIX™-|ike Multi-user/Multi-tasking
Disk Operating Systems
* (0S-9/68000™ (Real-time and PROMable)
o UniFLEX™
Prog amming Languages and Applications

* BASIC, C, PASCAL, FORTRAN, COBOL, and
ASSEMBLER

e Spreadsheet, Data Base Management, and Word
Processing

MDD Inc.

1337 W. 37th-Place, Chicago, IL 60609
(312) 927-5510  TWX 910-221-4055
State-of-the-Art Computers Since 1975

CIRCLE NO. 201 ON INQUIRY CARD

TERMINAL
EMULATION

Softerm PC emulates over 30
poBular terminals including the:

¢ DEC VT102, VT220

e Data General D200, D410

¢ |BM 3101-20 (block mode)

e Hewlett-Packard 2622A

¢ Honeywell VIP7801, VIP7803
Guaranteed Compatibility

Call for free product brief
$195 MC-VISA-COD
For the IBM PC/XT/AT, DG1, NEC,
Wang PC, Tl Pro, Gridcase, Tandy

SOFTRONICS
7899 Lexington Dr., Ste 210
Colorado Springs, CO 80918

(303) 593-9540

CIRCLE NO. 202 ON INQUIRY CARD

REPORT WRITER

DATA BASE
MANAGERS

ACCOUNTING
APPLICATIONS

WORD PROCESSORS

ALL LANGUAGES qPLEX IV SPREADSHEETS

REPORT l
" SCREEN | FORM
LETTERS

1=]

All-language qPLEX 1V lets you select or sort
your own special forms, reports, labels, bar
graphs or queries. Export your reports to
spreadsheets and word processors. Reads
Basic, Assembler, Pascal, C, Fortran, Cobol,
ASCI|, Data Base Managers and more. Dealer
demos available. MSDOS, Xenix, Unix.
Snow Software Corporation
3330 Fisher Road
Clearwater, FL 33519
(813) 784-8899

CIRCLE NO. 203 ON INQUIRY CARD

CISIONWARE: INC.

From DE BM PC or Ccompatible

For Your |

Do You

Reports, Manuals. ©

RIGHTWRITER® VERSION 2.0
THE Intelligent Grammar & Style Checker

7

; Business Lette™s

B Automatically finds errors in grammar,
style, usage and punctuation.

B Works with WordStar®, MultiMate®, and
twenty other leading word processors.

B A knowledge base of over 2200 rules.

B Calculates the overall
reading grade level.

B Comprehensive user
manual included.

DecisionWare, Inc.
2033 Wood Street ® Suite 218
Sarasota, Florida 33577 @ Phone (813) 9529211

CIRCLE NO. 204 ON INQUIRY CARD

EIA CABLES—FIVE DIFFERENT KINDS of
this most frequently used interface including
Regular, Extended Distance, Flame Retar-
dant, Shielded, Shielded Extended Distance.
Order exact lengths you need, 4 to 50 con-
ductors, standard pinning or to your specs;
quick delivery. RS 232-C-25 conductors, all
connected $16 plus 50¢/ft. Free new cata-
log—Data Set Cable Co., 722 Danbury
Road, Ridgefield, CT 06877—(203) 438-
9684; or Las Vegas (702) 382-6777.
CIRCLE NO. 205 ON INQUIRY CARD
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1310
Telephone

Connect the unlimited
capabilities of your computer
to the telephone system

* A complete telephone line
controller

» FCC-approved for direct
connection

* RS-232 compatible

» Provides call following

» Couples audio sources (speech
synthesizers, tape players)
onto the phone line

e Permits remote data entry from
any Touch-Tone phone anywhere

« Offers incoming call security—
up to 15 digits

e Priced at less than $375, including
power supply and phone cord

Use the T-310 and your computer to dial and
control outgoing calls or receive incoming
calls—automatically! For more information,
call Teltone today:

(206) 827-9626, ext. 437

LELTONE’

Teltone Corporation, P.O. Box 657
Kirkland, WA 98033

In Canada contact Teltone Ltd.. 183 Amber St.. Markham,
Ontario L3R 3B4,(416)475-0837

CIRCLE NO. 206 ON INQUIRY CARD

NEW! OMEGA 1986 PRESSURE MEASUREMENT
HANDBOOK & ENCYCLOPEDIA
featuring complete pressure measurement systems.
Everything needed to measure, display, and control
pressure is available under a single cover featuring
transducers, strain gauges, accessories, recorders,
digital readout meters, computer interfaces and
more! All products are displayed in full-color com-
plete with prices and specifications. This 264-page
compendium is FREE! Write OMEGA ENGINEER-
ING, INC., Box 4047, Stamford, CT 06907 or call

203/359-7874.
CIRCLE NO. 207 ON INQUIRY CARD

1986 TEMPERATURE MEASUREMENT
HANDBOOK AND ENCYCLOPEDIA
OMEGA presents the industry with a new product
and reference source! Over 750 full-color pages of
top quality products for sensing and control. This
complete source, the standard for temperature
measurement and control lists all prices and
specifications for every product. New this year is a
full section devoted completely to relative humidity
measurement. Send for your FREE! copy now. Write
OMEGA ENGINEERING, INC., Box 4047, Stamford,

CT 06907 or call 203/359-7874.

CIRCLE NO. 208 ON INQUIRY CARD

NEW! 1986 pH & CONDUCTIVITY
MEASUREMENT HANDBOOK & ENCYCLOPEDIA
containing over 100 full-color pages features a com-
plete selection of products for the laboratory, field
use and process control. Included is a technical
reference section, field service products, laboratory
instrumentation, electrodes and accessories, in-
dustrial control systems, auxilliary equipment, data
acquisition and humidity measurement equipment.
For a FREE! copy of your handbook, write OMEGA
ENGINEERING, INC., One Omega Drive, Box 4047,
Stamford, CT 06907 or call 203/359-7874.

CIRCLE NO. 209 ON INQUIRY CARD

NEW! OMEGA 1986 FLOW MEASUREMENT
HANDBOOK & ENCYCLOPEDIA
features a complete line of STATE-OF-THE-ART
flow transducers, meters, controllers, recorders, and
other accessories. For the first time, COMPLETE
FLOW SYSTEMS will be emphasized and not just
components. Also, computer interfacing will be
made easy through diagrams and discussions. Over
226 full-color pages! Send for your FREE! copy
today. Write OMEGA ENGINEERING, INC., Box

4047, Stamford, CT 06907 or call 203/359-7874.

CIRCLE NO. 210 ON INQUIRY CARD

ion.

To find out more about software
that lets your PC emulate
TEKTRONIX ™ 4105/6/7/9 and
DEC VTIOO™ terminals,

call or write:

G craFPOINT

4340 Stevens Creeks Blvd., Suite 280,
San Jose, CA 95129 (408) 249-7951

CIRCLE NO. 211 ON INQUIRY CARD

8 Mhz 80286
IBM PC/XT MOTHERBOARD

9 Times Faster Than PC; 65% Faster Than AT
« 1MB Ram On-Board; Zero Wait States

» Optional 80287 Math Co-Processor

* PC/XT Hardware & Software Compatible

« Supports PC-DOS, Unix, Pick, CP/M-86,SMC 0S

WAVE MATE, Inc.
14009 S. Crenshaw Blvd.
Hawthorne, CA 90250
(213) 978-8600 TLX 194369
In Europe: Brussels 649-1070 TLX 61828

CIRCLE NO. 212 ON INQUIRY CARD

Promote
New Literature

ata LOW
COST

If you've got catalogs or literature,
distribute them at a low cost in the
MINI-MICRO MARKETPLACE.

Call Carol Flanagan
(617) 964-3030

CIRCLE NO. 213 ON INQUIRY CARD
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SOLUTIONS FOR DATA

COLLECTION/CONTROL
Six Port
; RS-232-C
B ~ System

MC600 SERIES CONCENTRATOR

Permit multiple pairs of devices to share the
same modems and telephone lines to reduce
telecommunication costs.

® Microcomputer Networking

* Concentrator to Concentrator Networking
* Full Duplex

* Remote and Local Resource Sharing

* Point of Sale Concentration

¢ NETWORK TO OVER 500 PORTS

1-800-252-ALGO

301-730-7442
Telex #333405 ALGO COL
CIRCLE NO. 214 ON INQUIRY CARD

... and add data storage
INTELLIGENT STAND ALONE

e ALGO 1200

Wmm— CARTRIDGE

T A
Namam.  SYSTEMS
RS-232-C or IEEE-488

Stores up to 5.3M of Binary or ASCII data.
Intelligent search and retrieval.

Standard power fail restart or optional power fail
with NO Data Loss.

|EEE-488 end/or RS-232-C with data rates up to
3,000 characters/sec.

Large input buffer allows unit to accept data
non-stop.

Applications: Data Logging, Control system
archiving, Program loading & storage, Back up,
Telephone switch monitoring, Auto-polled re-
mote data storage.
Price: Under 2000 in OEM Quantities.
Direct replacement for Columbia Tape Drives.

CIRCLE NO. 215 ON INQUIRY CARD

Displays
eight full
40 character
lines.

120 K
capacity.

So portable,
it fits in
your pocket!

Engineered to
your specifications.

MELARD TECHNOLOGIES, INC.
5 Westchester Plaza
Elmsford, New York 10523

ACCESS.
The perfect portable
for dozens of
applications...
including
yours!

(914) 592-3044

CIRCLE NO. 216 ON INQUIRY CARD

« CHARACTER STYLE FLEXIBILITY o

« PRINT SHOP QUALITY

« USER FRIENDLY

* INCREASED EFFICIENCY

« FASTER « MORE FLEXIBLE * COMPACT

* COSTS LESS TO OPERATE

* SMALL

« SILENT

NEW RELEASE

LASER TECHNOLOGY
Developmental Breakthrough
In Word Processing

Guaranteed compatibility to the follow-
ing systems:

5000 SERIES

Philips/Micom NEC

CPT QUME

Harris/Lanier ECS SERIES

NBI K Scientific

Vector Graphics

AM/AC Jacquard '180'\2 s

Xwe;g" IBM Compatibles
9 Displaywrite 2 & 3

600 SERIES Serial/RS 232

Burroughs Parallel/

AT&T Centronics

Convergent AX SERIES

DTeslh”OIc(’)gy Foreign Languages

iablo 63 onallIBMPC’s

Motorola/Four Phase

¢ Full emulation allowing absolutely no
change to current software or hardware

* On Hewlett-Packard approved hardware
solutions list (most recent)

* Electronic 3-way printer sharer/allowing
simultaneous workload

¢ All current word processing features and
benefits stil! available, yet now at laser
speed

* Prints bolds, italics, foreign langauges
and bold italics

* World-wide service/support/maintenance/
30-day trial/90-day warranty

ZVERT LASER SOLUTIONS BEAM YOU

LIGHT YEARS AHEAD OF TIME

e (714)-675-2525
m w1 LX: 6501760525 MCI

323 Larkspur Ave.
Corona Del Mar, CA 92625
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FASTER PRINT QUALITY OUTPUT » NO RETRAINING DOWNTIME » DISPOSABLE INK CARTRIDGE *

CAREER

OPPUORTUNTIESZ
RECRUITMENT
ADVERTISING

Let this space
do the work
for you

call or write for more information:

Carol Flanagan

MINI-MICRO SYSTEMS
275 Washington Street
Newton, MA 02158
617-964-3030 ext. 413

(609) 667-4488

.

RSVP SERVICES,Dept.MM
Suite 700, One Cherry Hill Mall
Cherry Hill, New Jersey 08002

N

EMPLOYMENT SERVICE FOR
PROGRAMMERS AND ANALYSTS

National Openings With Client Companies
and Through Affiliated Agencies

Scientific and commercial applications ® Software development and sys-
tems programming ¢ Telecommunications ® Control systems ® Computer
engineering * Computer marketing and support

Call or send resume or rough notes of objectives, salary, location restric-
tions, education and experience (including computers, models, operat-
ing systems and languages) to either one of our locations. Our client com-
panies pay all of our fees. We guide; you decide.

RSVP SERVICES, Dept.MM

Suite 201, Dublin Hall

1777 Walton Rd. Blue Bell, PA 19422
(215) 629-0595

From outside New Jersey, call toll-free 800-222-0153
RSVP SERVICES

Employment Agents for Computer Professionals

J
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When you specify Princeton Graphic Systems Monitors,
you can be confident you've made the right choice. The
industry recognizes Princeton as a name that stands for
outstanding product performance, value, and support.

Product Performance —Princeton high resolution
monitors earn their reputation for dependability. Strict
quality manufacturing standards and superb engineer-
ing combine to produce a superior performance moni-
tor. A Princeton monitor adds a quality image to your
system.

Value —Proven market acceptance has made Princeton
a leader in the monitor industry. You can expect Princeton
Graphic Systems to deliver value in both price and per-

HX-12

HX-12E

formance. For the second year in a row, our HX-12 high
resolution RGB color monitor has been voted the best
in the world.*

Customer Sensitivity —Our expert industrial sales
team can provide you with a full line of quality, depend-
able monitors to meet all your system requirements. And
stand behind you with strong customer support.

For more details and information, please call Princeton’s
Industrial Sales Department—800-221-1490 ext. 721
(609-683-1660 in NJ only). Telex: 821402PGSPRIN.

Princeton Graphic Systems, 601 Ewing Street, Bldg. A,
Princeton, NJ 08540.

*PC World Magazine “World Class PC Contest" for 1984 and 1985.

MAX-12

PRINCETON

GRAPHIC SYSTEMS

IBM is a registered trademark of
International Business Machines Corp.

AN INTELLIGENT SYSTEMS COMPBANY
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Design refinements cut size, cost and
power consumption for 4800bps modems




