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* Uninterruptible Power Systems 
Complete Power Support for your DEC (Digital 

Equipment Corp.) or equivalent computer. No matter 
how large - or how small - Emerson has the UPS sized 
for your system! 

Complete Power Protection against spikes, surges 
and line noise - Complete Power Support during 
brownouts and blackouts - Emerson UPS provides it all 
In one easy to operate unit. 

Don't let your computer go unsupported for even 
one more day! 

Emerson has the most extensive line of UPS from 
200 watt to 4000KV A output. 

If you euen think you haue a power 
problem - chances are you do/ 
Call Emerson at 1·800·BackUPS 
for Power Support Solutions. 



How many more reasoll5 do you need to Unplug your computer? 
Until now, connecting 128 termi

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

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

any Multibus,® VMEbus or 
Multibus® II system. 

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

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

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

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

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

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

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

SYSTECH 
© 1986 Systech Corporation. 
The Unplug patent pending. 
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TMTYTHAT ALTOS OFFERS OEMS. 
The kind that lets one microsystem support up to 128 standard RS 232 devices on a 
single-cable network that spans almost two miles. 
This kind of connectivity is important when you have clients who demand sophisticated, 
low-cost communications capabilities. But another kind of"connectivity" can he 
even more important to your success and profitability: the business partnership you 
form with your computer manufacturer. 

PARTNERSHIP 
At Altos, that partnership starts with a special OEM engineering team. We offer hard
ware and software customization services, and a commitment to manufacturing 
tlexihility, to qualified OEMs. 

BUILT FOR SPEED 
In addition to high-speed processors (I 2. 5 MHz Intel 80286 and 16.7 MHz 
Motorola 68020) and the latest Winchester disks, Altos machines have an architecture 
featuring separate processors for serial 1/0 and disk 1/0, letting you take full 
advantage of the raw speed of the hasic technology 
Test your software on Altos. We'll let your results speak for us. 

Bl1flT FOR CHOICE 
Intel or Motorola, Xenix, UNIX, or PICK: the choice is yours. 

MODl'LARrTY, EXPAXDABrUTI' 
Our systems are modular. The CPU, disk drives, tape drives, serial 1/0 hoard, RAM 
memory, and various custom hoards are all field replaceable/ field upgradeable. 

REMOTE DrAGXO~TICS 
Altos is the only supermicro with hoard-level remote diagnostics that run on the 
primary serial 1/0 hoard; they can he used even iflargc parts of the system arc down. 

UNL\TERRl11Yl~\BLE POWER Sl'PPLY 
We offer an uninterruptable power supply to our OEM clients that allows them 
to maximize system availability, avoid two-vendor problems, and keep their 
maintenance costs low. 

No DIRECT SALES CO\IPETITION 
Altos has no direct sales force to compete with you, and doesn't need one. When 
you succeed, we succeed. And we've been profitable every quarter of our existence. 

CONNECTI\1TY 
In the OEM market, Altos means connectivity. 
Our sophisticated communications support-with government requirements like 
DDN, and a comprehensive suite oflocal and remote network communications 
products including Ethernet, SNA, 3270/ 3780 BSC and X.25 -are sufficient for con
nectivity in even the most demanding communications environments. 
And the partnership we offer OEMs - with our OEM engineering team and manu
facturing tlexibility- gives them the business "connectivity" they require to succeed. 
To find out more about how Altos connectivity can help your business, call Rick Davis, 
vice president ofOEM sales, at 1-800-ACTOS U.S. 
TI1e f<1llil\\i11g arc tmdemarks of these comrani<•s: Xenix of Micmsoft. UNIX of lkll Lahs. PICK of PICK Systems. Intel 80l86 
of Intel Corr .. Motomla 680l0 of~lotomla Co~>. . Ethernet of Xerox Corr. 

1-800-ALTOS U.S. 

(Alt<») 
COMPUTER SYSTEMS® 
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Get 2.5x the X.25 for y_our money. 

Intro ucing Xtra.2S™ 
access equipment. 

When it comes to X.25 net
work OEMs and system 
integrators, MICOM doesn't 

have its head in the clouds. 
Our 2.5-to-1 price/ perform-

ance edge will give your network 
no-nonsense advantages your cus

tomers will appreciate. 

MICOM X.25 access equipment is already in 
use on virtually every public X.25 network in 
the world. 

Our innovative design reduces 
hardware inventory. One box 

becomes many X.25 products 
with our FEA TUREPAK'" 
software cartridges. 

As packet switching networks grow in 
number, so does the number of X.25 access equipment vendors. 

But only one has enough X.25 experience and manufactur
ing capacity to provide a full line of components at reasonable 
prices. That's MICOM, the largest volume datacomm manu
facturer in the X.25 access equipment market. 

Our async central site PAD provides access to public data 
networks for up to 24 async devices or acts as an X.25-to-async 
adapter for non-X.25 hosts. Our X.25 async local PAD has 
similar functions for up to 16 users. And it is fully compliant 
with CCITT 1984 standards. Our X.25 sync PAD links 3270 
users into packet switched networks. And MICOM provides 
on-demand 72 kbps high speed network access. 

Our X.25 packet switch can work as an X.25 device 
concentrator or as a switching node. What's more, Call 

Accounting for each link is fully automatic and comes 
at no extra cost. 

XCC" our X.25 Control Center, can be used to 
configure, monitor or troubleshoot any location, any
where along your network. 

Of course, MICOM does all the extras an OEM or 
systems integrator appreciates. Simple things that 
our competitors conveniently forget, like prices 
that allow you to build in better margins for yourself. 

Find out more now. Just call our X.25 Sales Group 
for application assistance and answers to any 

other datacomm questions. 
MICOM. We have all the products, prices, 

performance, and people necessary to change 
your current X.25 vendor into an ex-25 vendor. 

MI COM Systems,)nc~ 100 Los Angeles Avenue, Simi Valley. CA 93062-8100. 
Europe UK (44) (635) 832441. lnt'l:USA;U)(805)S&l-f600. 

XCC FEATUREPAK. and Xtra"1J•ntrid.mlrkl ,/MiCQM Systems. 
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The CSl-150 versus the "Network Jungle" 

ARE YOUR 
SYSTEMS 

ALL TIED UP? 
As your company's computing needs grow, consider upgrading to the system 

capable of expanding most effectively. The CSI- 150 is a p.owerfu I and flexible 
multi-user system that will support from 2 to 38 users in a single chassis. The 
CSl-150 is one of the highest performance mini-computers on the market, 
and its superior, multi-processor architecture allows additional chassis to be 
added for over one million user stations. 

Since all users have the power of an individual, dedicated CPU (with up 
to a megabyte of RAM) at their command, total machine throughput increases 
with each added station . Additionally, each user can access up to 16 gigabytes 
of hard-disk storage, without the clutter of "Network" add-ons. Our commer
cial systems use the latest technology to offer unbeatable system performance 
at a price that is lower per user than the average personal computer. 

The CSJ -150 also comes packaged with extensive software for even greater 
value. Included are the TurboDOS operating system, a multi -user database 
management system with a complete accounting package, and a powerful 
word processor designed to operate in a multi-user environment. With data 
communications equipment for inter-city and inter-regional networking and 
the ability to support printers of all types, the CSl -150 is the ultimate expan
dable office system . 

=~=cs1 
CO MMERCI A L 
SYSTEMS, I NC. 

Commercial Systems, Inc. 
1106 Clayton Lane, Suite 101 -E 
Austin , Texas 78723 
512/ 454-9250 
Telex : 5101001449 
Answerback: COMMERCIAL SYS 

CSI is a TurboDOS'" OEM distributor. TurboDOS is a trademark of Software 2000 Inc. 
CSI is on contract to supply computer equipment to the State of Texas. Dealer inquiri es invited. 
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Newbury brings its European 
winners to Amerim! 

Newbury Data is giving American OEMs 
and distributors their fast, their compact, 

their efficient, theirreliable, their proven 
world-class disk drives. 

Newbury Data now brings two high-capacity disk drive series 
to this side of the Atlantic-the 65 MB to 380 MB 5.25" and 50 
MB 3.5" Winchesters-both proven leaders throughout Europe. 
Newbury's world-class design, manufacturing and support capabilities 
are giving Americans a new freedom and opportunity to gain from com
petitive advantages that have long been recognized by Europe's leading 
advanced system developers. But then, this is the kind of total advantage 
you should expect from the company that is the leading independent peri
pherals manufacturer in Europe. 
Newbury Data's proven 5.25" Winchesters are in a world-class 
ottheir own. This family of 5.25" disk drives delivers users a range of 
unformatted storage capacities from 65 to 380 MB. The 1000 (65, 85, 105, 
140 MB) and 2000 (190 MB) series otter ST-5061412 interfaces and the 
4000 (175, 380 MB) series offers an ESDI interface. Data access times 
have been reduced a full 15 percent, to as low as 25 ms. 
Newbury Data's brand new "Penny" 3.5" Winchester50 MB 
has no world equal. The new 3.5" "Penny" is now in full production, 
fully proven and fully tested-unequalled in its advanced combination of 
unformatted high capacity, fast data access under 40 ms, and compact 
size. Newbury Data's 50 MB "Penny" drive is especially tailored for data-
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intensive microcomputer applications. The innovative use of surface
mounted devices and other advanced manufacturing techniques deliver 
major benefits including outstanding product durability and reliability 

Successful? Yes, Newbury Data disk drives are turning in world-class 
performances around the world. 

Europe 's Leading lndependen/ Peripherals Manufacturer 

NEWBURY DATA, INC. North American Headquarters 
2200 Pacific Coast Hwy. , Suite 208 
Hermosa Beach, CA 90254 
Phone: (213) 372-3775 

Regional Sales Offices: Austin (512) 834-7746, Boston (617) 273-2161, 
Los Angeles (213) 372-3775, San Francisco (415) 254-8350 

r--------------------· 
For American OEMs and Distributors Only. 
D Rush details on Newbury's 5.25" fully family of world-class drives. 
D Rush details on Newbury's 3.5" "Penny" for my microcomputer 

applications. 
D Send data on Newbury's world-class printers, too-both Text

Processing and Multi-Function models. 

Title 

Cily Slate 



Chicago, IL 
October 15, 1987 

' ... -------
Newton, MA 
May 28, 1987 

• Los Angeles, CA 
October 1, 1987 

Madrid, Spain • 
October 2, 1987 

The Exclusive PC Reseller Conference 
Will Come To You ... 

During 1987 the new PC Reseller Series of the 
Invitational Computer Conferences will focus on you 
-the value added reseller, distributor and dealer
and your needs. 

In one day, near where you live and work, attend 
a morning seminar to hear a comprehensive update 
on the climate of the computer industry, product trends 
and pricing, vertical markets-and how these factors 
will affect your business in the year ahead. 

And, on that afternoon, view the latest product 
offerings from the major computer and peripheral 
manufacturers who are prepared to help you move 

product more profitably. 
At each location admission is by invitation only, 

so ask your current hardware or software manu
facturer for a PC Reseller invitation or contact us 
at one of the following locations: B. J. Johnson a 
Associates, Inc., 3151 Airway Avenue C-2, Costa Mesa, 
CA 92626, Telephone: (714) 957-0171, Telex: 
5101002189 BJ JOHN (or) C.J. Nicholl a Associates, 
Ltd., 37 Brampton Road, London 
SW3 lDE ENGLAND, Telephone: 
01-581 2326/9, Telex: 888068 
CJNAD G. 
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The largest selling 
1200 bps lllodelll 
just got snialler. 

-------- 5" ______ ....,. 

-------------... I 
I 
I 
I 
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I _____________ ... 

.-------------------13"-----------------___. 

1he new Haves 
Smartmodem1200B 

Now you can get a lot more out of 
your PC, by putting a little more in. 
Our new Hayes Smartmodem 1200B 
includes the same quality and 
advanced features that have made 
it the leading 1200 bps modem. 
Now, advances in Hayes technology 
allow us to make it available in a 
size that fits either full slots or a 
"single" half slot. 

That's important news if you have 
an IBM,® AT&T,® Compaq,® Tandy® 
or other compatible computer with 
half slots. It means with a Smart
modem 1200B, you can free up one 
of your full slots for an additional 
function, such as color graphics, 

more memory or networking. Or, if 
you prefer, you can continue to use 
the new Smartmodem 1200B in one 
of the full slots. Hayes makes it easy 
and versatile to fit your needs. 

There are many good reasons for 
choosing Hayes. Our new space
saving Smartmodem 1200B is one of 
them. Hayes Smartcom II,® the 
industry's best selling communica
tions software, is another. 

Smartcom II for the IBM and 
compatibles makes short work of 

Say yes to the future 
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<C 1986 Hayes Microcomputer Products, Inc. 

communicating, while allowing 
you to take full advantage of the 
sophisticated capabilities of your 
Smartmodem 1200B. Together, they 
create a powerful, yet easy-to-use, 
communications system for your 
PC. They're made for each other, 
and customized for IBM PC s. 

The best reasons of all for choos
ing Hayes are the "built-in" benefits. 
Advanced technology. Unsurpassed 
reliability. And a customer service 
organization that's second to none. 

So, when you see your authorized 
Hayes dealer ask for the largest sell
ing 1200 bps modem. Smartmodem 
1200B. And remember. Now it's 
smaller, too. Hayes Microcomputer 
Products, Inc. P.O. Box 105203, Atlanta, 
GA.30348. (404) 441-1617. 



One Fast 
Son-Of-A-Pitch. 

Face it. Speed talks. When running your business. And 
when running our Tri Printer. 
It's called Tri Printer because it's three printers in one: 
providing data processing, true letter-quality word 
processing and high resolution graphics capabilities. All at a 
variety of character pitches and densities. 
At 350 cps in data processing mode and 87 cps in letter 
quality mode, the Tri Printer is by far the fastest business 
printer in its class. Meaning that business conducted in the 
fast lane is finally supported by an equally fast printer, 
In addition to its sheer speed, the Tri Printer's design 
surpasses the performance of printers that IBM, Apple and 
DEC make for their own computers. Improvements in 
important areas, like paper handling, font selection and 
quick-shift mode selection. And reliability. 
Neither are there compatibility problems with your software. 
Because the Tri Printer emulates such popular printers as 
the Epson FX-100, IBM Graphics Printer, DEC LA210 and 
the Apple Imagewriter. Accomplished literally within 
seconds by merely changing personality cartridges. 
Speed. It's still the acid test. For your business .. And for our 
Tri Printer. 
For more information on the Tri Printer, contact your distri
butor or CIE Turminals at 2505 McCabe Way, Irvine, CA 
92714-6297; telephone (714) 660-1421 or (800) 624-2516. 

CIE Terminals 

CIE Terminals, Inc., 2505 McCabe Way, Irvine, CA 92714 • Telephone: (714) 660-1421 (800) 624-2516 
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BREAKPOINTS 

ALLOY REVEALS FIVE-USER SYSTEM, READIES '386 COPROCESSOR 
A five-user computer system can be built with the Plus4 add-on subsys

tem from Alloy Computer Products Inc., Framingham, Mass., that will 
furnish eight times the speed of a typical LAN at a 30 percent cost sav
ings, says the company. Users add a rigid-disk-equipped personal computer 
and four terminals to the four Alloy PC-Slave/16 processor boards (each 
with lM-byte memory) and 40M-byte tape backup. Alloy's NTNX 'multiuser 
software runs under MS-DOS and has file- and record-locking under 
Novell's Netware. Look for a version of NTNX supporting IBM's Token
Ring Network and System/36 minicomputers and mainframes by the first 
quarter of 1987. Scheduled for release by midyear, Alloy's 80386-based 
coprocessor board will support six terminals with a version of the compa
ny's RTNX multiuser software.-Jesse Victor 

PYRAMID'S RISC-BASED MINIS CRUNCH ALONG AT 7 TO 13 MIPS 
Pyramid Technology Corp., Mountain View, Calif., has doubled the power 

of its reduced instruction set computer (RISC) architecture and packaged 
it as the new Series 9800 line of 32-bit superminicomputers. The 9810, a 
$199,950 single-CPU system, is rated at 7 MIPS; the $299,950 two-CPU 
9820, about 13 MIPS. Existing Pyramid customers can upgrade their cur
rent systems by replacing CPUs. The Series 9000 can handle up to 128M 
bytes of main memory and upwards of 15G bytes of mass storage. The 
9810 and 9820 use Pyramid's proprietary OSX operating system, a dual 
port of the Berkeley UNIX Version 4.2 and AT&T Co. System V UNIX 
operating systems. The Series 9800 will be shipped first quarter of 1987. 
-Mike Seither 

SOLIDS-MODEL EXCHANGE SPECIFICATIONS EXPECTED IN APRIL 
The National Bureau of Standards says the anxiously awaited Version 4 

of the International Graphics Exchange Standard (IGES) will be published 
in April. The specification permits the exchange of graphics data for CAD 
among different-brand computers. Version 4 will permit exchange of sol
ids-model data for the first time. The first three versions of IGES were 
limited to transfer of 3-D wire-frame models only. Next April will also be 
the target month for publication of Version 1 of the successor to IGES
Product Data Exchange Specification (PDES) . However, the Bureau says not 
to expect products incorporating PDES, a far more complete data-exchange 
format than IGES, until 1988 at the earliest.-Jim Donohue 

MAXTOR OFFERS OEMS SAMPLES OF WRITE-ONCE OPTICAL DRIVE 
Evaluation units of an BOOM-byte WORM optical-disk drive have emerged 

from Maxtor Corp.'s San Jose, Calif., facilities . The RXT800, developed 
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BREAKPOINTS 

with Ricoh Co. Ltd. of Tokyo, represents the first foray into the optical 
arena by Maxtor. The 5114-inch RXT-800S, with an embedded SCSI control
ler, uses the same command set as Maxtor's XT-3000 Winchesters . Accord
ing to the company, its SCSI mass-storage devices will be interchangeable. 
The optical drive uses a $75 removable cartridge with 400M bytes on each 
side. Production is set for February. Volume OEM price: $1,300. 
-Mike Seither 

EMULEX EXPANDS COMMUNICATIONS AND STORAGE OPTIONS 
At DEXPOjEast in New York this month, Emulex Corp., Costa M~sa, 

Calif., is expected to show three products aimed at the DEC-compatible 
communications and disk-storage markets. The first, the NET41 switching 
option for the firm's CS41 asynchronous multiplexer will allow up to 143 
terminals to access any of six multiple-host VAXes. The second, a micro
processor-based SMD/SMD-E disk controller for Digital Equipment Corp . 's 
LSI-11 systems provides a data and communications path between a host 
and peripherals, as well as the interface for the transparent implementa
tion of DEC's Mass Storage Control Protocol (MSCP). Finally, Emulex will 
unwrap the EMR, a removable SCSI disk drive subsystem geared for high
security applications.-Tim Scannell 

PERSYST SET TO SHIP DGIS VIDEO CONTROLLERS FOR PC 
Look for a family of personal computer video controllers sometime in 

February from the Persyst division of Emulex Corp., Costa Mesa, Calif. The 
controllers, intended for high-resolution monitors, use the Texas Instru
ments Inc. 34010 dedicated graphics processor. Persyst's three Intelligent 
Graphics Controllers will be among the first products to implement the 
Direct Graphics Interface Specification (DGIS), a software interface be
tween graphics boards and DOS applications. The IGC boards, which can 
display 16 of 256 colors, range in resolution from 640 by 480 to 1,280 by 
1,024. All feature a dual bus to sense 8-bit or 16-bit operation. Prices: 
$1,499 to $2,499-Mike Seither 

EXCINIS CHALLENGES AIM BENCHMARKS WITH NEW UNIX TESTS 

12 

Beginning next month, EXcinis Inc., San Francisco, Calif., will provide 
the UNIX Benchmark Information Service, based on the UniProbe suite of 
benchmarks. Billed as an alternative to Aim Technology's industry-stan
dard benchmark, the UniProbe suite tests various implementations of 
UNIX and the hardware they run on at three levels: component, subsys
tem and system. UniProbe also includes tools that enable system designers 
and integrators to create their own benchmarks. The suite costs $7,950; a 
subscription to the Benchmark Information Service, $12,000 ($16,000 
after Jan. 1). Subscriptions include access to EXcinis' laboratories. 
-Dave Simpson 
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E~ST 
When disk performance counts, 

Macrolink delivers. 
The MACRO 3 + is the fastest SMD 

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

Error-Free Formatting, media compatible with IDC and MSM packs, and more. 

Our Solid State Disk system offers ultimate E~STER 
performance - up to 20 times faster than 
conventional disks. No special drivers or 
software modifications are required for OS/32 
or XELOS, so installation is easy. The SSD uses our 
standard 3200 series memory modules, supports 
up to 268MB, and can be dual ported. 

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

Call today for our catalog, and find 

out wiliGG i~srs mTake Mac~;~:U~ ~tallation 
is available world-wide, and from 
Concurrent Computer. 

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

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

m maetolinllf inc. 
Perkin-Elmer is .a rt'gis1ercd trademark orPcrkin-Elmt:r Corp. XEl.OS and Concurrent Compuier :m~ registt:red tn.dt:m:uks of Concurrent Computt:r 
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Together. we can find the answers. 

0 
Honeywell Information Systems Italia 
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In addition, the 4/66 has automatic forms loading. Zero 
tear-off feature. And all are capable of handling paper 
sizes from 3" to 17" wide. 

Print quality? Another reason the 4166 stands out. 
Wrth three modes (480cps"draft",180cps._. 
quality", and 75 cps letter quality), up to 20 
type lonts and one to sevencolora fOr 

Hyou're looking for a truly ndlilbrifj 
that wiD quietly revolutiooize yaw 
looking at it now. The Model 4166 
details call HoneyweB today at 
Honeywell Information Systems 
San Francisco, CA 94107. 
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Philips, Control Data team up to 
market half-height CDROM drive 
Mike Seither 
Associate Western Editor 

Besides a money-making market 
and some semblance of standards, 
what do system integrators expect 
from compact disk ROM (CDROM) 
drives? The folks at Laser Magnetic 
Storage International Co. believe they 
know. 

LMS, a new joint marketing ven
ture between N.V. Philips of Eind
hoven, The Netherlands, and Control 
Data Corp. of Minneapolis produced 
its answer last month at Comdex/Fall 
in Las Vegas. There, the company first 
showed analysts and selected OEMs 
the new LMS half-height, 51/4-inch 
CM200 series of CD ROM drives. 

LMS officials say that evaluation 
units of the drives will be available in 
the first quarter of 1987. Full produc
tion is slated for midyear. 

To date , most CDROM vendors 
have produced either full-height, 51/4-
inch drives; standalone units; or both. 
Philips' only previous CDROM offer
ings have been two standalone drives 
-the CM I 00 family. One features a 
small computer systems interface 
(SCSI), while the other ties into the 
IBM Corp. PC and compatibles 
through a full-slot plug-in controller 
card. But now, Philips, through its 
marketing effort with Control Data, 
has joined an industrywide move to
ward downsizing. 

(This is not the first joint venture 
between Philips and Control Data. 
The two companies got together a few 
years ago to form Optical Storage 
International , a Santa Clara, Calif. , 
outfit that manufacturers I 2-inch 
write once ready many (WORM) opti
cal drives. Laser Magnetics has since 
absorbed OSI.) 

"Everyone is talking about half
height CDROM," says Bob Katzive, 
an analyst with Disk/Trend Inc., a Los 
Altos, Calif., research concern that 
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One Laser Magnetic half-height CDROM drive comes with a proprietary 
interface; the other with SCSI. Both read digital and audio disks. 

tracks the mass-storage market. 
" Most vendors will be playing the 
same game at the same time." 

LMS is bringing to market two half
height versions, both compatible with 
Philips' CMlOO line. The CM201 
uses the same interface to connect to 
the PC bus. However, the new pared
down controller occupies a half slot. 
OEM pricing for CM201 production 
models will be about $320, says Rob
ert Moes, LMS vice president of 
CDROM marketing operations in 
New York. The other LMS half-height 
drive, the CM2 I 0, uses the SCSI , and 
will be priced at $440 in OEM quanti
ties. A new CM 153 half-card control
ler will cost about $70. 

The Japanese wave 

Both LMS drives have a formatted 
capacity of approximately 600M 
bytes. By comparison, most Japanese 
CDROM drives are 540M bytes. 

The difference in capacity has to do 
with how much recording time a 
manufacturer chooses to use on a 
disk. LMS has chosen to implement 
the part of the so-called CDROM 
"Yellow Book" specification that 
calls for 70 minutes. Japanese ven
dors use 60 minutes. The Yellow 
Book, an extension of the compact 
audio disk standard developed by 
Philips and Sony Corp. describes the 
physical format for CDROMs. 

" It's a little more challenging to 
make a 70-minute disk because you 
are on the outer fringes of the disk 
where tolerances are more critical," 
says Moes. "Ultimately everyone will 
do it." 

The average access time for the 
LMS devices is 500 msec. That 's 
about where most CDROM drive 
manufacturers stand, give or take I 00 
msec, industry observers note. The 
major difference between the two 
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LMS dri'ves is in data-transfer rates. 
The SCSI version operates at SOOK 
bytes a second. The proprietary LMS 
interface controller card handles data 
at I 76.4K bytes a second. 

LMS and a handful of Japanese 
companies are vying for shares of the 
CDROM market. They include Sony, 
Hitachi Ltd. and Matsushita Electric 
Industrial Co. Industry analysts ex
pect Hitachi to announce a drive, but, 
meanwhile, Matsushita was the first 
to tip its hand this past summer by · 
showing its SQ-DI half-height 
CDROM at the National Computer 
Conference. Matsushita is now pedal
ling that drive in sample quantities to 
U.S. OEMs through Panasonic Indus
trial Co., Secaucus, N .J . The SQ-DI 
ties into the PC bus with Matsushita's 
own plug-in controller board. 

Sony, meanwhile, also demon
strated its line of half-height CDROM 
drives for customers at Comdex/Fall. 
The CDU 400, like competing models 
from LMS and Matsushita, uses an 
add-in PC controller. Sony's CDU 
450 features the SCSI interface. 

Line up for standards 

All these manufacturers are com
plying with the physical-format 
standard laid down for CDROM 
drives by Philips and Sony. For the 
moment no one company seems to be 
plowing new ground. "The technolo
gy is far enough along for them to be 
pretty much equal players," says 
Disk/Trend's Katzive. 

These drives use a laser beam about 
I micron wide to pick up data repli
cated from a master onto the surface 
of standard 120 mm plastic disks. 
The data is encoded as a series of pits 
and flat areas. A photodiode distin
guishes reflected light and makes 
sense of the encoded data. 

The key to the latest generation of 
CDROM drives, most vendors say, is 
packaging standards. The missionary 
work for the technology has already 
taken place, they contend. What's 
needed now is a way for system inte
grators to push CDROM into new 
markets. 

The argument goes as follows. 
First , the CDROM drive has to be 
small enough to be integrated into a 
personal computer and still leave 
room on the front panel for other 
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mass-storage peripherals-tape, flex
ible and rigid disk drives. At a mini
mum that means a half-height device 
in a 51/4-inch form factor. 

"The first generation of CDROM 
products has accounted for little more 
than market development," says Aad 
Proeme, a business manager for Phil
ips' peripheral-storage product group. 
"What we've seen lately is a demand 
for integrating CDROM into small 
systems. The problem is, there are no 
full-height spaces available." 

Second, says Proeme, OEMs need 
more flexibility for integrating the 
CDROM drives into systems. First
generation CDROM devices, like CD 
audio-disk drives, have accepted un
protected disks only in a horizontal 
tray. OEMs who need to integrate 
drives vertically have been unable to 
do so with CDROM . The reason? The 

1985 
8,200 

Laser Magnet
ic's CDROM 
caddy features a 
protective car
tridge that is re
movable once the 
disk is in the 
drive. A sleeve 
holds the disk in 
place, allowing 
the drive to be 
mounted either 
vertically or hori
zontally. 

disk was not held firmly enough in 
place to prevent variations in focus 
between the disk and the read system. 

LMS believes it has a solution to 
the problem. Its disk is fitted with a 
plastic frame around most of the its 
circumference and resides within a 
protective sleeve, or cartridge. The 
user loads the disk by inserting this 
entire caddy into the drive. The drive 
latches onto the frame holding the 
disk, and the protective cartridge is 
removed from the drive. The frame 
provides enough stability for the disk 
to be mounted either verti cally o r 
horizontally. To unload, the user rein
serts the cartridge, which locks onto 
the framed disk and removes th e 
caddy (see photo). 

In an effort to create a standard , 
LMS is making the cartridge design 
available, free of charge, to all ven-

CURVE 

(Worldwide unit shipments) 

1990 
342,000 

SOURCE: FREEMAN ASSOCIATES INC. 
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Start with the right touch. 
Finish with a great design. 
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er 
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. 

a substdiary ol 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. 
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dors. "It's to our benefit to let others 
use it," admits Moes. "What we want 
is a worldwide standard." 

Most industry observers tend to 
agree. Lee Elizer, an analyst with 
Freeman Associates Inc., the Santa 
Barbara, Calif., market research out
fit, says that acceptance of the car
tridge would go a long way toward 
promoting data interchange among 
different vendors' drives. "It 
wouldn't make sense for them to fight 
over a design at this point, especially 
before . they get so committed to a 
proprietary design that's it's too late 
to turn back." 

"It's kind of hard to argue against," 
says analyst Katzive, adding that 
there may be another benefit in favor 
of standardizing. "It may get some 
differentiation in the mind of users 
that CDROM is different from CD 
audio and create less of an expecta
tion for bargain-basement prices." 

Sony is also working on a caddy 
design. But given the cooperation be
tween Philips and Sony in the past on 
CD audio and CDROM standards, 
some industry watchers wouldn't be 
surprised if the two vendors put their 
heads together on a single design. 
Officials from Sony and Philips de
clined to comment on whether the 
two companies are working on a com
mon CDROM caddy design. 

How quickly system integrators 
will rush toward the new half-height 
CDROM drives is still speculative. 
Market reseachers believe as many as 
30,000 CDROM drives will be in cir
culation by year-end. Next year, ac
cording to Freeman Associates, that 
number could triple. By 1990, Disk/ 

FACT FILE------
CM201 , CM210 

Laser Magnetic Storage 
International Co. 
100 E. 42nd St. 
New York, N.Y. 10017 
(212) 850-5125 
Circle 473 
•Half-height, 5 '/•·inch CDROM drives (optional 
controller) for integration into IBM Corp. PC and 
compatibles 
•standard 600M-byte CDROM disk loads verti
cally or horizontally from a protective cartridge 
• features standard preamplifier output jack for 
reading audio, as well as digital, disks 
•OEM prices: RS422 version (CM201), $320; 
SCSI (CM210), $440 
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Trend believes it's possible that there 
could be a market for as many as 
600,000 drives. 

Some analysts believe that 1986 has 
been a watershed year for CDROM. 
The most important development 
was publication of the High Sierra 
Group's logical-file format structure 
for CD ROM drives. The specification 
has been submitted to the National 
Bureau of Standards for approval, as 
well as to the European Manufactur
ers Association. As proposed, it 
would allow CDROM applications to 
read data from a CDROM system 
regardless of the hardware or opera
ting system in use. 

To help spur development, Micro-

soft Corp., Redmond, Wash., recently 
announced extensions to its MS-DOS 
operating system that will support 
CD ROM drives. The extensions allow 
MS-DOS to read data from any 
CDROM drive formatted according 
to the High Sierra proposal. 

However, the ultimate push for the 
CDROM market will have to come 
from publishers, whose databases, 
parts catalogs, service manuals, ency
clopedias, telephone directories-you 
name it-will finally wind up on 
CDROM disks. Until the publishers 
are convinced that CD ROM is viable, 
there will be little drive makers can do 
except keep up the missionary work. 

D 

Intel chalks up first 
ISDN chip for integrators 
Tim Scannell 
Senior Editor 

The push toward developing a 
standardized, public, high-speed 
voice-and-data network was given 
added impetus recently when AT&T 
Information Systems announced its 
plans to work with Intel Corp. to 
develop a marketable product. How-

ever, it still may be some time before 
integrated services digital network 
(ISON) technology makes the jump 
from the testing lab to the real world. 

That, at least, is the opinion of 
most communications industry ana
lysts and those directly involved with 
ISON, which is designed to provide 
end-to-end digital connections via the 
standard telephone network. In fact, 

MINI-MICRO SYSTEMS/December 1986 



it may not be until the beginning of 
the next century before ISON-often 
referred to as the "ideal, sometime, 
dream network," or "innovations 
subscribers don't need"-is univer
sally available throughout the United 
States, points out Jean Buftbam, an 
analyst with International Resource 
Development Inc. , Norwalk, Conn. 

" ISON development is an evolu
tionary process that began in the mid
l 960s and will go into the 21st centu
ry, before it is completed," she says. 

Problems impeding ISON develop
ment include a lack of industrywide 
development standards and a resis
tance among regional Bell operating 
companies (RBOCs) to go along with 
anything that might be sanctioned by 
AT&T, particularly in view of the 
boundaries set on operations by di
vestiture. As a result, a number of 
RBOCs have decided to ignore AT&T 
and work with such independent 
firms as Siemens Communication 
Systems and Ericsson Inc. to piece 
together regional ISON-type net
works. 

•There's no central authority any
more," observes Buffham, "just a 
fuzziness over who will do what and 
when." 

Big system on campus 

For instance, Southern Bell Tele
phone, based in Atlanta, is lining up 
customers for an ISON system it ex
pects to be available sometime in 
1988. In Pittsburgh, Carnegie-Mellon 
University and Bell of Pennsylvania 
have jointly begun testing a Metropol
itan Campus Network (MCN). It of
fers basic no-frills voice-over-data 
communications at the same speeds 
standard-setters AT&T and the 
CCITT have proposed for ISON net
works. The test presently involves 
several hundred students and teach
ers and may eventually be expanded 
to include some 6,000 users at CMU. 

The benefits offered by an all-digit
al voice-and-data system almost make 
it worthwhile to put the system's cart 
before the standards' horse. First of 
all, there is cost savings. Right now, if 
companies want to install systems 
that can handle voice, data and even 
graphics, it means replacing or sup
plementing existing telephone wiring 
with a local area or fiber-optic net
work. With ISON, however, current 
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PBX (private branch exchange) and 
Centrex systems can handle individu
al wire and data traffic, operating 
much like a personal telephone ex
change. Voice and data would simul
taneously travel over the same twist
ed-pair wiring already in place. 

An all-digital system would also 
make possible simultaneous two-way 
communications. People could thus 
use telephone systems for everything 
from energy control and automation 
to automatic call screening, videotex 
and slow-motion video transmission. 
While digital systems would not make 
voice traffic move any faster , they 
would provide clearer communica
tions, because digital signals are less 
susceptible to noise than are analog 
signals. "ISON will not create new 
applications, but will enhance those 
available and make them more effi
cient," says Bradley O' Brien, presi
dent of the Perspective Telecommuni
cations Group, a research company in 
Franklin, N .J. 

Despite the critics, ISON is slowly 
making the transition from drawing 
board to actual product. For example, 
AT&T has just completed testing an 
ISON-like system that reportedly 
achieves high-speed transmission via 
wideband packet-switching technolo
gy. 

Intel takes on lab work 

More recently, Intel unveiled an 
ISON transceiver and programmable 
chip, called the 29C53, that can be 
adapted by systems builders to con
struct ISON telephones and systems. 
The chips, designed to fit into a plug
in ISON card, evolved from five years 
and approximately $10 million in 
R&D efforts. In fact, AT&T has an
nounced that it is working with Intel 
to develop a product around the chip 
set and may have a prototype avail
able sometime next year. 

Since ISON systems would operate 
at an average 64K bits per second 
(bps) per channel, they are not seen as 
a competitor to LANs, which can 
function at speeds up to l OM bps and 
faster. In fact, ISDNs will more than 
likely work in unison with installed 
LANs. The technology is expected, 
however, to have a tremendous im
pact on a large portion of the low-end 
modem market, since the installed 
base of modems in business presently 
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functions at l .2K and 2.4K bps, 
points out Bruce LeBoss, strategic 
communications manager for Intel in 
Chandler, Ariz. 

For example, an ISON can typically 
transmit a four-page , l 6K-bit docu
ment in about l second; a l .2K-bps 
modem requires at least 13 seconds 
per page. Clearly, modems are "chok
ing the productivity available from 
computer technology," LeBoss main
tains. 

The results of a survey conducted 
by the Newton-Evans Research 'Co. of 
Ellicott City, Md., show that users are 
quickly moving toward devices that 
offer faster transmission speeds. In 
the survey, a majority of 132 telecom
munications executives indicated that 
within the next year or so they would 
more than double the number ofhigh
speed (56K-bps) modems presently 
installed. The survey also points to 
microwave and broadband communi
cations as alternatives to slower speed 
communications devices. 

Integrators must stand and wait 

Despite ISON enthusiasm at such 
companies as AT&T and Intel, and 
the development of such products as 
Intel's 29C53 transceiver chip, many 
systems integrators are reluctant to 
pursue ISON until a single technical 
strategy surfaces as a de facto stand
ard. 

At this point, it would seem that 
AT&T is the overwhelming front
runner simply because of the invest
ment the company has in the tele
phone system in particular and ISON 
in general. However, AT&T has only 
just started to test ISON in the field . 
In fact, it is planning to set up a test 
system in Phoenix, Ariz., next March 
along with Intel and Mountain Bell of 
Phoenix. The results will not be avail
able until sometime in 1988, says Jim 
Day, executive director of systems en
gineering and management with 
AT&T Information Systems in Mor
ristown, N .J. 

In addition, although the CCITT 
has defined some ISON standards in 
its 1984 Redhook, they "have a lot of 
holes and are in need of some work," 
observes George Gawrys, supervisor 
of the ISON planning group at AT&T 
Bell Laboratories in Holmdel, N.J. 
ANSI , the standard-setting body 
within the United States, has a com-
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COPY CAD. 
In fact, copy anything. Faster. With 

higher quality And more flexibility 
For a lot less money 

That's what you get with the 
CH-5300 Color Hardcopier. And you 
get it with next to no effort at all. 

Because we've already qualified 
over one hundred video sources. 
Which means no software drivers are 
required. And there's no host down
time during installation. 

Plus, you can turn your hardcopier 
into a shared resource with our Mul
tiplexor. Up to four different sources 

can be connected so the 
cost per user becomes 
astonishingly low 

In the 

end, you get beautifully sharp color 
copies of everything on your screen. 
And you get them fast. Data is down
loaded into the hardcopier instantly 
(there's no processing to slow things 
down). A-size copies and presentation 
quality transparencies are produced 
in under 40 seconds. And B-size 
copies are delivered in moments. 

So copy our phone number. Then 
call. We'll show you how to save 
money; save time and save your 
image with the Seiko CH-5300 Color 
Hardcopier. 

Call Martin Nelson at 
(408) 943-9100 today. 

SEIKO 
INSTRUMENTS 

© 1986 Seiko Instruments US A, Inc. 

CIRCLE NO. 12 ON INQUIRY CARD 



QUALIFIED 
VIDEO SOURCES 
FOR THE SEIKO 

COLOR 
HARDCOPIER. 

Over one hundred 
models from more than fifty 

manufacturers. It's a long 
list and it's growing every day 
Give us a call to make sure 

your hardware is a 
qualified source. 

Qualified Manufacturers 
Advanced Electronics Design 
Applicon 
Apollo 
Aries 
AT&T 
Autotrol 
Aydin 
CalComp 
Computer Aided Engineering 
Calma 
Chromatics 
CGX 
Computervision 
Computer Sciences Corp. 
Conographics 
Control Systems 
Data General 
EDS (General Motors) 
Genisco 
Harris 
Hughes 
Hewlett-Packard 
IBM 
Ironies 
Lexi data 
Masscomp 
Matrox 
Megatek 
Metheus 
Moore Products 
Number Nine 
Omnicomp 
Ramtek 
Raster Technology 
Raytheon 
Scion 
Seiko 
Silicon Graphics 
Sun Micro Systems 
Symbolics 
Tektronix 
Vectrix 
Vermont Micro 
Verticom 
VG Systems 
Wang 
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mittee working on ISON but is not 
expected to make any determinations 
until after AT &T's tests are com
pleted in 1988. 

What are telecommunication users 
or system integrators supposed to do 
in the meantime? According to IRD's 
Buffham they should continue testing 
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and developing systems that presently 
mimic ISON structures, whi le keep
ing a close watch on the movements 
of such potential trend-setters as 
AT&T and Intel. "If they don't, others 
will be so far ahead in development 
by 1988 that they'd just be out of the 
market." 0 

Printers beat out plotters 
in CAD-application tests 
Rick Dalrymple 
Contributing Editor 

In addition, the microcomputers are 
tied up for less time sending data to 
the printers. 

Low-cost vector-to-raster convert
ers coming on the market are easing 
the processing bottleneck that made 
dot-matrix printers slower than plot
ters. In fact, recent test conducted by 
system integrator Secad Inc., Miami, 
Fla., shows that printers equipped 
with vector-to-raster converters per
form four times faster than plotters 
driven by the same microcomputer. 

As a result , dot-matrix printers 
with vector-to-raster converters are 
challenging plotters as hard-copy de
vices of choice for microprocessor
based computer aided design systems. 

All CAD software has at least one 
plotter driver, and most have more 
than one. Plotters are vector (point
to-point) devices. Users who want to 
print CAD graphics on dot-matrix 

VECTOR-TO-RASTER CONVERTER CARD DOES 
BEST IN SYSTEMS TEST 
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Running an election-analysis mapping program on an IBM Corp. PC/ AT, 
a dot-matrix printer system equipped with a vector-to-raster converter card 
(CARD) performed best in a test, especially klobbering a plotter system. 
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30 MBytes/s 
onVMEbus 

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

The combination of the 
BUSpacket Interface and a 
large ( 128 KB~es) cache 
memory proV1de the V/SMD 
4200 and V/ESDI 4201 with 
unequalled speed, and make 
them the fastest SMD and ESDI 
controllers by a factor of three. 
No one even comes close! 

In simple terms, the new 
INTERPHASE technology 

preformats 
packets of data _ . 
to go across the bus ~· 
before acquiring it. , 
The INTERPHASE BUSpacket I 
approach unharnesses the 
VMEbus from slow devices 
through deep, high-speed bus 
FIFOs and an asynchronous 
delay line-based state machine, 
which controls bus transfers. 
Data is emptied onto the bus 
in packets at speeds 
30 megabytes per second 
and above. 
STICK WITH THE WINNERS 

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

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

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

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

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

(214) 350-9000 

2925 Merrell Road• Dallas, 1exas 75229 •Telex: 9109976245 NASDAQ-NMS:INPH 
Interphase International 

93a New Street, Aylesbury, Bucks. HP20 2NY, England (0296)35661 Telex: 826715 AERO G 
lnterphase Is a registered trademark of lnterphase Corporation. BUSpacket Interface end Virtual Buffer Archttecture, are service marks of lnterphase Corporation. 
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REAL-TIME 
UNIX 

D-NIX is a real-time, System V 
compatible operating system for 
transaction handling and proce11 
control applications. It fulfills all 
the requirements defined in the 
Unix System V Interface Defini
tion at Base System and Kernel 
Extension Level. 

THE DIFFERENCE 

What makes D-NIX different from other 
attempts at real-time UNIX is the han
dler concept.· This extension of Unix al
lows application programs to access lo
cal and remote resources, such as 
databases and non-Unix file systems, 
but leaves the task of accessing local 
and remote resources to the handler. 

D-NIX IS A REAL-TIME OS 

D-NIX was developed for the transac
tion handling and process control ap
plications which need a real-time envi
ronment and want full Unix 
compatibility. This was achieved by 
writing a no-wait kernel from scratch. 
In practice, this means faster turn
around between different activities in 
the system. This demand page, virtual 
memory operating system achieves 
real-time response in an event driven 
environment. 

UNIX V.2 compatible Real-Time 
OS with many enhancements 

• Guaranteed interrupt response 
time. 

• Event-Queue and NO-WAIT system 
calls for simultaneous requests 

•Contiguous files for fast disk 1/0. 
• Individual file buffer write for 

transaction checkpointing. 
•Advanced color window handling 

option. 
• Memory resident processes for 

faster response time. 
• Extensive network support for 

TCP/IP.X.25, SNA/SDLC and 
others 

• Secure bit-map file system. 
• File handlers for Unix, MS-DOS, 

and CP/M running concurrently. 
• User configurability of OS 

parameters. 

D-NIX is available for M680XO and 
NS32000 family 32 bit CPU 's. 

H 
f.Ql~ SYSTEMS INC. •• 

323 Vintage Park Dr. 
Foster City, CA 94404 

(415) 571 -8811 
TELEX 516020 DATABOARD 

TELEFAX (415) 573·7562 

Unix la a trademark of ATA.i". MS-DOS ls Mk:rosott. CP/M la a 
tndemart ol otallAI R...-h. 
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printers (which are raster devices) 
must convert the vector commands in 
the software to raster commands. If 
that's done in software on the com
puter, the conversion ties up the mi
crocomputer and bogs down the sys
tem. 

But the new converters-plug-in 
boards or standalone boxes-do the 
conversion instead of the host com
puter, speeding up the process. 

Integrator runs tests 

Secad, which designs CAD systems 
for microcomputers, tested the claims 
of vector-to-raster converter makers. 
Because Secad president Dave 
Smalley is a partner in an election
return consultancy, the test happened 
to be about producing election-analy
sis maps. Secad had written the map
ping program. 

Using a Japan Digital Laboratory 
(JDL), West Lake Village, Calif. , 750e 
24-wire serial printer and a Houston 
Instrument, Austin, Texas, DMP 41 
pen plotter, Secad set up four configu
rations. The results of the tests, which 
were run on an IBM Corp. PC/AT, are 
shown in the bar chart. 

In its four configurations Secad: 
I. Put a vector-to-raster converter 
plug-in board in the PC/AT. The $595 
board, from Eotron Corp., Dayton, 
Ohio, is sold in the United States by 
Alps America, San Jose, Calif. This 
configuration is labeled "Card" on 
the bar chart. 
2. Attached the printer to a stand
alone converter box, the JDL Graph
ics Language Processor. This is la
beled "Box" on the chart. 
3. Connected the printer directly to 
the microprocessor (no converter) . 
It's "No converter" on the chart. 
4. Connected the plotter to the micro
processor: "Plotter" on the chart. 

Secad tested maps drawn with and 
without text on C-size paper ( 11 by 17 
inches) . 

The Miami system integrator kept' 
two sets of time: One (represented by 
the colored bars) measures the 
elapsed time from when the output 
device began to draw a map to the 
time it was ready to accept another 
drawing. The second set of time (the 
white bars) measures the time the 
PC/AT was tied up sending data to 

•Apollo DN3000 
The DNXRAM memory offers 
1 or 2 MB capacities on a single 
card. Completely hardware/ 
software compatible with the 
Apollo DN3000 series of computer 
workstations, it supports the 32-bit 
data bus with byte, word, longword 
and unaligned transfers. 
Access time is 120ns, achieving 
identical performance to the Apollo 
memory. However, by using zig-zag 
in-line packaged 256K dynamic 
RAMS (ZIP DRAMS), the board 
delivers twice the density per slot. 
The DNXRAM is lifetime 
warranted* and is supported by a 
24 hour before repair/replacement 
policy. 

Write or call for our mw 
designer literature packages. 
0 Clearpoint's 80-page Design.en 
Guide to Add-in Memory 
0 The 20-page Add-in Memory 
Catalog and Selection Guide 
•All Clearpoint memory producu are 
warranted for life. 

• CLEARPOINT INC. 
99 South Street• Hopkinton, MA 01748 

U.s.A. l.aoo.a.EARP'T 
Telex' 298281 Cl.EARl'OlNT UR 
~..-.. 617-135-5395/ 435-2301 
Eu,_ 51.pttade, Ltd. (Neth..landa) 
Telcx, 71080 /\Cf H NL Tel' (31) 23-256073 
Am EPRO Ltrl. (Hong Kong) 
Telex' 51853 JUNWI HX Tel' 3.7213300 

Apollo ON.30Cl0 is a trackmark of 
Apollo Computer, Incorporated 
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KEYBOARD 
Act now! Key Tronic has the new IBM* 
enhanced keyboard layout for you! 
With responsiveness that's the best in 
the industry, Key Tronic provides a 101 
keyboard which: 
• Features IBM* enhanced layout. 
• Includes Key Tronic reliable switch 

technology and quality. 
• Is ready for shipment now! 

If you want the IBM* enhanced layout, 
the Key Tronic 101 keyboard is for 
you. If the 101 is not for you, we have 
alternative layouts available for 
immediate shipment. Of course, 
customized versions are also available. 

Contact your Key Tronic Repre
sentative today or call OEM Sales at 
(509) 928-8000 for more information. 
The Key Tronic 101 layout features include: 
• Separate cursor & numeric pad 
• LED indicators 
• 12 function keys 
• Break over tactile feel 
• 19 mm low profile design 
• 5 voe operation 

"IBM is a registered trademark of IBM Corporation . 

"(;jr:el the Key lirmifTmtCh " 

keytronic® 
711e Res}2onsive Input Company ,. 

Cf/iP IJ61/rkljgw11 /11r/epm1k11t 
A1tm11f1tt11!l'r rf R1!/C/ifn:d 10f;r){l/r/s 

P. 0 . Box 14687 • Spokane, WA 99214 • USA 
(509) 928-8000 TWX 510 773-1885 
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ADVANCED 
BASIC FOR 

UNIX 
0-Basic V, a compiler-interpreter, 
brings the power and versatility 
of an interactive compiler to the 
Basic applications developer. 

INTERACTIVE PROGRAM 
DEVELOPMENT 

In contrast to other BASICs that inter
pret the source program at each execu
tion, D-BASIC V checks and compiles a 
source program as it is entered . A syn 
tax error will therefore result in an im
mediate error message on the screen. 
Your development time is reduced 
since there are fewer errors at 
execution . 

DATABASE HANDLING 0-BASIC V has 
special handling capabilities for ISAM 
which permits the user to work with 
one or more databases at the same 
time. 
INTER-PROGRAM COMMUNICATION 
is easily accomplished with OPEN PIPE 
statements. Integrating Unix system 

. calls into your application programs is 
eas ily performed with REQUEST 
statements. 

FROM BASIC TO C ... WITH EASE 

With Base, a 0-Baslc V to C language 
compiler, convert your application pro
grams to fast executing programs. Base 
translates the 0-basic program to C 
source code, and thereafter uses the 
system utilities for compilation and 
linking with the included Base library. 
With Base, applications achieve up to 
15 times faster execution. 

Features common to 
0-BASIC v and Base 

• Long variable names. 
• Multiline recursive functions and 

procedures with local variables. 
• REPEAT . .. UNTILand 

WHILE ... WEND statements. 
• Multiline IF ... !FEND with ELIF 
• Open Pipe statements for effective 

sub program handling 
• REQUEST statement for access to 

all Unix system calls. 
• IEEE standard floating point 

arithmetic with trigonometric 
functions 

• 32 or 16 bit integers with 
automatic conversion to/from float 
for maximum execution speed 

• 120 digit decimal string arithmetic 
•Conforms to ANSI X3.60-78 with 

many extensions 
• Date and time function 
• PORTABLE-Written In C 

AVAILABLE lo" AT&T, DEC. NCR, PYRAMID, CONCURRENT, 
SPERRY, •nd many more. 
An MS-DOS version is also available. 

II 
[Q)~ SYSTEMS INC. •• 

323 Vintage Park Dr 
Foster City. CA 94404 

(415) 571-8811 
TELEX 516020 DATABOARD 

TELEFAX (415) 573-7562 

Unlx is• tr•dem•rk of AT&T. 
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the output device. 
In all the tests, the configuration 

with the Eotron board won, clob
bering especially the printer configu
ration without a converter and the 
plotter configuration . But it also did 
well against the standalone converter 
box from JDL. 

The plug-in cards connect one 
printer to one microcomputer. The 
more expensive standalone boxes like 
those from JDL and from AMF Logic 
Science Inc., Houston, are designed 
to permit several computers to share 
one printer. For example, AM F's Tur
bograph 300 Series II ($2,995) con
verter allows up to seven computers 
to share one printer. 

The JDL boxes come in two ver
sions: one with I .SM bytes of buffer 
memory ($1 ,290) and the other with 
3M bytes ($1,690). 

Vector-to-raster converters have 
been around for some time, but only 
as parts of expensive larger systems: 
for making color slides, for computer 
modeling. Among the companies that 
have joined Eotron/ Alps in selling the 
converter plug-in cards by themselves 
is Advanced Matrix Technology Inc., 
Newbury Park, Calif. On the other 
hand , AST Research Inc. , Irvine, 
Calif. ; and LaserMaster Corp., Min
netonka, Minn ., sell converter cards 
but only as elements in their printer 
products. 

CAP International Inc. , a printer
market analyst, believes that the 
Eotron/ Alps card, at less than $600, 
sets a new, affordable price/perfor
mance level for vector-to-raster con
verters . CAP believes the affordabili
ty of the converters will boost printer 
sales by making printers attractive 
"all-in-one" printer-plotter hard-copy 
devices for microcomputer-based 
CAD systems. 

Users get not only a faster drawing 
system but also a versatile printer for 
memos, reports and spreadsheets. 0 

Rick Dalrymple is editor of Printout, a 
monthly newsletter published by CAP 
International Inc., Marshfield, Mass., 
a consultant specializing in the 
printer industry. 

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

capacities. 
• No Dip Switches, it comes factory 

configured for correct starting 
address and memory sizing. 

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

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

Wrire or call for our new designer 
literature packages. 
Sun is a rrademarlc: of Sun Microsystems 

.. 
CLEARPOINT INC. 

99 South Street • Hopkinton, MA 01748 
U .S.A. 1-800-CLEARPT 
Tele" 298281 CLEARPO!NT UR 
Mai&achwetu 617-435-5395/ 435-2301 
Europe Steptrade, Ltd . (Netherlands) 
Tele" 71080 ACTH NL Tel: (31) 23-256073 
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Wire dot-matrix printers 
·seek new applications 
Carl Warren, Western Editor 

Overshadowed by low-cost laser 
technology, wire dot-matrix printers 
are being forced into new roles-and 
possibly lower sales-but are still 
prominent in the application matrix. 

With price tags ranging from $299 
to $1 ,849 , wire dot-matrix printers 
serve as workhorses in such applica
tions as data-logging, general-purpose 
graphics and in-house near letter 
quality correspondence. But low-cost 
(under $5 ,000) noiseless laser printers 
have been usurping many of the appli
cations that matrix printer manufac
turers have considered their private
some industry watchers would say 
glutted-domain. 

Despite surging laser-printer sales, 
wire dot-matrix printer manufactur
ers are still gearing up with a host of 
new products to match application 
needs in hopes of maintaining market 
share. For example, Epson America 
Inc., Torrance, Calif. , recently un
veiled the LQ-2500. This $1 ,595 
printer offers four-color printing, a 
speed of 324 characters per second 
(cps) in draft mode and a 24-wire 
printhead, positioning it in the upper 
level of the wire printer categories. 

But other factors make the LQ-
2500 attractive as well. Specifically, 
to compete with laser printers, 
Epson's resident fonts-courier, pres
tige, sans serif, roman and script
add another level of selectability and 
flexibility for the user. To compete in 
the emerging forms-on-demand mar
ket, the printer contains an SK-byte, 
built-in buffer to serve as a print 
buffer or a forms cache. 

Rather than drop a new product on 
a market that industry watcher CAP 
International, Marshfield, Mass. , says 
is flat at about 3.5 million units this 
year and last, C. ltoh Digital Products 
Inc., Torrance, Calif., elected to trade 
on its installed base. Specifically, 
$49.95 turns the existing ProWriter 
C-31 O/C-315 EP into a C-310 XP, 
which is switch-selectable between 
Epson and IBM Corp. escape codes. 
The upgrade makes the printer usable 
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with virtually all the software on the 
market. "And we didn't have to retool 
the entire printer design to do it," 
says C. ltoh vice president Robert 
Cowan. 

Prints big spreadsheets 

One factor helping wire dot-matrix 
printer sales is the inability of laser 
printers to handle 17-inch-wide paper 
for large spreadsheets. A laser printer, 
for example, can print up to 136 col
umns, but only in a compressed font 
on legal-size paper. However, a full
size, 19-inch wire dot-matrix printer 
carriage can handle as many as 272 
columns in compressed mode. And 
the OSP 3 from Newbury Data Inc. , 
Hermosa Beach, Calif., uses an 18-
wire printhead to print as many as 
2 7 2 characters across an 8 1/i-by-11-
inch page. 

But some end users are not too 
impressed. "Spreadsheets are about 
the only compelling reason to buy a 
wire dot-matrix printer today," says 
Jonathan L. Yarmis, personal com
puter analyst for General Instrument 
Corp. , Clifton, N.J. He expects even 
that to change as more software and 
font libraries for laser printers be
come widely available. 

"Wire dot-matrix printer manufac
turers haven't really felt the pinch 
yet," says John Boldt, associate direc
tor of electronic printing for market 
researcher Nielson Dataquest Inc., 
San Jose, Calif. He sees some growth 
in sales of wire dot-matrix printers 
but suggests that the application role 
of the printers will change. "The laser 
printer has really impacted the fully 
formed character daisywheel business 
-sales are indeed down here-but 
only when multiple part forms aren't 
used." Boldt adds that the jury is still 
out on whether multiple originals can 
replace multiple-part-form docu
ments. 

Although some printer manufactur
ers are still betting that the demand 
for wire dot-matrix printers will out
pace laser printer demand, Boldt pre
dicts only a 10 percent growth for unit 
shipments in 1986. He adds, "Our 

April numbers seem to confirm that 
percent of growth (see chart), and it 
could slip some." By one estimate, 
Canon U.S.A. Inc. has shipped 
622 ,000 laser engines (the heart of 
most laser printers) since 1985. 

Growth projections of 10 percent 
or less would not be alarming in many 
businesses. But wire dot-matrix print
er makers, especially those with mar
keting and business plans predicated 
on growth rates of 25 to 35 percent
rates not unusual 12 months ago-are 
rethinking strategies. 

To counter the shifting market 
forces and the growing competition 
from laser printers, heretofore indus
try leader Epson and others seem to 
be hurried into making new product 
announcements that otherwise would 
have been held until Comdex/Fall 
1986, or even until next year. 

Epson product manager, Dennis J. 
Cox, says that just isn't so: "We just 
experienced one of our best quarters 
and are predicting an even better one 
this quarter." When asked about re
cord sales, Cox responded that, as a 
private company, Epson didn't need 
to reveal them, and wouldn't. Data
quest's Boldt doesn't discount the 
Epson claim, but he is not ready to 
chalk up high numbers for the ensu
ing quarter either. Interestingly , 
Epson isn't planning to get "zapped" 
by lasers. The company is preparing a 
series of laser printers for 1987. 

Ignore the indicators 

Epson may be planning a laser 
printer contingent of its own, but 
other manufacturers are apparently 
ignoring the indicators. For example, 
Seikosha Co. Ltd., Cupertino, Calif., 
is bracketing the wire dot-matrix 
printer market at the low and high 
ends. Their $299 model SP-IOOOI op
erates from 20 to 100 cps. Although 
Seikosha is positioning this printer at 
the low-end home/hobby user, its 
price tag makes it acceptable in data
logging applications as well. 

In the mid-range is the $995 Seik
osha MP-1300 with a carriage that 
accommodates 17-inch-wide paper. 
The $1,849 BP-5420AI, on the other 
hand, prints as fast as l 04 cps in 
correspondence mode, with an eight
pin printhead, and 420 cps in draft 
mode. 
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NEC'S PINWRITER PSXL HAS MADE BLACK 
A PRIMARY COLOR. 

Our Pinwriter~ P5XL printer has changed forever the way people look at dot matrix printing. 
It's the first 24-pin dot matrix printer to use a letter-quality multistrike film ribbon-the same 

ribbon used in typewriters and letter-quality printers, such as our Spinwriter~ So for the first time 
in computer history there is a printer that honestly does everything. A printer that produces 

,.,...,.•••••••-.:.:im~portant letters and documents with crisp, black, true letter-quality 
..... printing. But with aII the speed and graphics capability dot 

De•r Mr. Black: 

Actual line printed 
with a Pinwriter P5XL printer. 

matrix printers are known for. 
Fast, black letter-quality printing wiII be the primary 

reason many people wiII buy a P5XL printer. But there are 
plenty of other good reasons. In fact, it's the most versatile printer 

ever created for personal computers. 
It can use an optional ribbon to print seven other colors plus black. And it has the best graphics 

resolution of any impact printer you can buy, due in part to our advanced 24-pin printhead. Plus it 
can print more type faces automaticaIIy than any other dot matrix printer. And it's quiet and fast. 

You can also expect a P5XL printer to turn out miIIions of characters before it wiII need 
service because it has the highest reliability rating in the industry. And there's a nationwide network 
of NEC Customer Service Centers to take care of maintenance. 

Now, while the Pinwriter P5XL performs a little black magic, you won't have to go in the 
red to buy it. 

The Pinwriter P5XL is the latest addition to the most advanced and extensive family of 24-pin 
printers available. See it at your dealer or for an information package that includes 

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

1414 Massachusetts Ave., Boxborough, MA 01719. 

NEC PRINTERS. lHEYONIY S10P 
WHENYOUWANT1HEM10. 

The chevrons and se.~ntine designs are registered 
trademarks or Bi nney and Smith Inc ., used with pumlssion. 
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Looks for typeset
quality printing and 
demands perfection in 
text and graphics 
integration. 

Needs to wrap both 
CAE and document 
processing needs in one 
laser printing system. 

Wants to protect his 
investment with aver
satile system that is 
easily upgraded as his 
needs change. 

Expects his system 
to stand up to 
heavy demands with 
advanced page man
agement features like 
duplexing. 

Requires printing sys
tems that actually run 
at the rated speeds
even on original pages. 
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• 
Who is The Thinking Printer's Man? At IMAGEN, we believe it's the 
kind of person who recognizes the advantages of dealing with the indus
try's leading manufacturer of laser printing systems. Someone who can 
appreciate our understanding of the workgroup environment's need to 
integrate text and graphics. In both high-volume and high-quality printing. 

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

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

But our printing systems don't com
promise quantity for ~ity. 

F,91' le, some suppliers claim 
deliver a certain number 

ut what they really 

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

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

So, if you'd like to learn more about 
our laser printing systems, call IMAGEN 
today at (800) 556-1234 extension 199 in 
the Continental U.S. In California, call 
1-800-441-2345extension199. 

Because it's time you have a printer 
that's nearly as smart as you. 
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If your disk cannot access 
information fast enough to keep 
your CPU operating efficiently ... 

The MegaRam eliminates all delays associated 
with mechanical motion and can allow the system to 

run more than five times faster than with 
conventional disk drives. 

If downtime caused by di$k 
failures is catastrophic ... 

The MegaRam. with no moving parts, can provide 
many years of trouble free operation requiring virtually 

no maintenance. 

If your system is subjected to 
hostile environments ... 

The all solid-state MegaRam construction allows 
error free operation to continue even in the presence 

of dust. dirt, shock and vibration. 

···-Dalgnecl for the following~ 
DEC. Data General. Sperry Univac (Vn Series). Modcomp, 

Hewlett Packard, SEL, CDC (System 17). 

Features: 
• Capacities from 2 megabytes to 40 megabytes in 

2 megabyte increments. 
• Up to 40 megabytes in a 7" chassis. 
• Battery back-up. 
•Streaming drive back-up. 

Imperial Technology, Inc. 
831 S. Douglas Street • El Segundo, 
California 90245 • Phone: (213) 536-0018 
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Printronix Inc., Irvine, Calif., is of
fering the mid-range model P 1013, 
priced at $795. The price tag is com
mensurate with the speed: 134 lines 
per minute (about 220 to 230 cps) in 
draft mode. Plug-in cartridges let the 
printer emulate the Epson LQ-1500 
or, for Jetter quality requirements, a 
Diablo Systems Inc. 630 daisywheel 
-a tack that seems to indicate that 
Printronix is trying to position itself 
in the two-year-old emulation market 
that is shifting more to laser printers. 

Competing with Epson and its LQ-
2500 is Toshiba America Inc., Tustin , 
Calif. The full-size carriage model 
P351C, priced at $1 ,749, uses a 
24-pin printhead. Toshiba, which also 
sells a laser printer, hopes to give 
users a low-cost alternative to laser 
printers by including Qume Corp.'s 
Sprint II daisywheel and IBM Color 
Printer emulation. 

Color capability , once thought to 
be a major attraction, "isn't all that 
big a come-on," says a BusinessLand 
store manager in Los Angeles. Appar
ently, manufacturers agree. "We 
found color wasn't as desirable as 
everyone once thought ," says J.M . 
Armstrong, managing director for 
Newbury Data Recording Ltd., the 
English parent of Newbury Data Inc. 
"As a consequence, we made it an 
option and built the color-producing 
mechanics into our ribbon cartridge 
-a $5 upgrade.'' 

Other vendors are making color 
available as an option. For example, 
Seikosha charges $155 for a color 
upgrade kit for the MP-300; Epson 
asks for $99.95 to add color to the 
LQ-2500. However, Epson's Cox con
cedes that software vendors are just 
now creating applications that take 
advantage of color. 

General Instrument's Yarmis, who 
is responsible for determining what 
printers best serve the company' s 
needs, isn't convinced users are going 
to buy a wire dot-matrix printer to 
handle correspondence and color 
graphics chores. "Almost all of our 
new printer purchases are laser print
ers," he says. "We are relegating dot
matrix printers to garbage work: la
bels, spreadsheets and material that 
can be in draft quality." Graphics 
presentations for prospective custom
ers are done by graphic artists. D 
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Full Page Dlsplay-
15" portrait mounted 
screen for true "What You 
See Is What You Get" 
performance. 

High Resolution 
Images-
Superb detail enhanced 
with four shades of gray
ideal for newsletters, man
ual updates, etc. 

Fllc.kerless Dlsplay
Non-interlaced 74.63 KHz 
scanning frequency for 
comfortable viewing. 

Prlnc.eton RellabWty, 
IBM CompadbWty
Operates with IBM XT I AT 
and compatibles (free cable 
included), with traditional 
Princeton dependability. 

Anatomy of a true 
WYSIWYG* monitor 
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Crisp, Clear Text
Superior high resolution and 
four shades of gray emulate 
300 dots per inch (dpi). 
Fonts designed for 300 dpi. 
Laser printers can be dis
played in actual size. 

Well Defined <iraphlcs-
1220 x 1664 pixel resolution 
at 160 MHz video band
width produces sharp clear 
graphics. Images scanned 
with a 300 dpi scanner can 
be displayed actual size. 

Ergonomic. Deslgn
Built-in tilt and swivel base, 
easy to reach front mounted 

-·.,~~ controls plus eye pleasing 
___ design complements its 

IBM styling . 

Introducing the Princeton LM-300 Monitor 
The new Princeton LM-300 Monitor extends your PC's productivity into desktop publishing, 
CAE/CAD/CAM, full page text processing and other applications. It's a "What You See Is 
What You Get" (WYSIWYG) monitor with a true full page display which allows you to view 
an entire page without scrolling. Now you can view your working documents in final form, 
BEFORE you print. When utilized with the LM-300A controller and software interface, you 
can perform cut and paste functions, image reduction and enlargement, image rotation up 
to 360 degrees and a whole lot more. And its built to last-each LM-300 is backed by a full 
one year warranty. 

For more information about the LM-300 Monitor, call or write: Princeton Graphic Systems 
800-221-1490 (Ext. 76), 609-683-1660 (NJ only), Telex: 821402 PGS PRIN. 601 Ewing Street, 
Bldg. A, Princeton, NJ 08540. 

*What You See Is What You Get 

IBM is a registered trademark of 
International Business Machines Corp. 
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PSINCETON® 
GRAPHIC SYSTEMS 

CIRCLE NO. 22 ON INQUIRY CARD 
31 



The JDL-850 EWS brings a new level of convenience and 
capability to workstation output. High quality drawings 
from A to C-size can be produced in 14 colors with line 
quality and accuracy exceeding most pen plotters . For 
continuous plot production, an optional automated media 
feeder accepts A through C-size papers and vellum. And, 
with the 850 EWS you never have to worry about changing 
pens, having the right pen color, or running out of ink. You 
spend more time on productive output and less time on 
set-up and maintenance. 

The HP-GL TM compatible GL Processor TM option frees the 
host computer from the CPU-time consuming task of vector 
to raster conversion. Optimizing the 850 EWS performance, 
the GL Processor produces faster plot times and significantly 
increased system productivity. In micro to mainframe 
applications the 850 EWS/GL Processor provides high 
resolution plotting with CAE/CAD/ AEC and graphics 
software that supports HP-GL. 

For added workstation functionality the 850 EWS 
emulates the Diablo 630, IBM 5182 Color Printer, and 
Epson printers for text and graphics compatibility with word 
processing, spreadsheet and business graphics programs. 

Speed, output versatility, desktop size, unattended 
operation and low cost media and supplies make the 850 
EWS Printer/Plotter so convenient and affordable, every 
CAD workstation can have one. 

The JDL-850 EWS family: 
• 850 EWS with GL Processor Controller for maximum 

performance and features . 
• 850 EWS/GLP - internal card for HP-GL compatibility . 
• 850 EWS Printer/ Plotter. 

For specifications and a plot sample call (805) 495-3451. 
In the eastern half of the U.S. call (704) 541-6352 . 

INCORPORATED 

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

Plot sample produced on the 850 EWS printer/ plotter with AutoCAD software. 
AutoCAD is a registered trademark of Autodesk Inc . IBM is a registered trademark of lntema1ional 
Business Machines Corp. Diablo is a regis1ered trademark of Xerox Corp. Epson is a registered trade
mark of Epson America. HP-GL is a registered trademark of Hewlect-Packard Corp. 
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OPTICAL DISK SOFTWARE 

Courtesy: C. ltoh Electronics Inc. 

SOFTWARE TOOLS, 
UTILITIES 

DRIVE OPTICAL DISKS 
Retrieval packages and specialized device drivers 
help system integrators link optical-storage devices 

to host systems and add value to information 

Carl Warren, Western Editor 

Storing gigabytes of information on plastic
Ii ke platters, optical technology promises to 
open up new opportunities for system integra
tors. However, exploiting these opportunities 
requires complex software. 

Specifically, integration of an optical disk 
drive begins with the device driver and mi
grates upward to text-retrieval software and 
complex work-flow-management software 
tightly matched to the hardware. 

Adding an optical drive, whether compact 
disk ROM (CDROM), write-once or-eventu
ally-erasable isn't as easy as tucking an inter
face card into a convenient open slot on the 
backplane bus and turning it on. Optical drives, 
like most peripherals, require a device driver 
that matches the drive to the operating system, 
as well as a hardware controller, particularly 
when used with an intelligent interface, such as 
small computer systems interface (the SCSI). 

To this end , system integrators have been 
tailoring various operating systems to add the 
necessary device-driver features. Fortunately, 
not all this work has gone unnoticed. For exam
ple, Microsoft Corp. provides a software tool 
kit for system integrators to link CDROM to 
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Microsoft's MS-DOS. According to Thomas 
Lopez, vice president of Microsoft's CDROM 
division, the product is just an underlying tool. 
"This is just a transfer product. It allows the 
data on the CD ROM to be used on the comput
er. The real work is getting the data on the CD 
in the first place as enhanced information." 

Turns to SCSI 

But CDROM isn't the only optical-storage 
technology that is benefitting from device-driv
er innovation. Although Microsoft has been 
vocal in not supporting write-once optical tech
nology, other companies aren ' t as reluctant. 
For example, Laserdrive Ltd. , a manufacturer 
of 51/4-inch, write-once drives, takes a generic
SCSI device driver approach : " We've devel
oped a generic driver that matches to MS-DOS 
or PC-DOS, UNIX or whatever operating sys
tem and always works the same way," says 
Chris Williams, manager of Laserdrive's soft
ware development. 

Rather than reinventing the software wheel 
as new capacities and bells and whistles are 
added to the hardware, Laserdrive takes advan
tage of the capabilities of SCSI. "That's the 
idea behind SCSI ," says Williams, " to mini
mize the impact on the system and lessen the 

System 
integrators 
have been 
tailoring 
various 
operating 
systems to 
add the 
necessary 
device-driver 
features. 
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OPTICAL DISK SOFTWARE 

Microsoft's 
"electronic en
cyclopedia" op
tical-disk concept 
combines text 
and graphics 
along with "hot 
key " access to 
additional subject 
matter- as identi
fied by the color
coded words in 
the text. 
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integration time. We essentially took SCSI at its 
word and developed a truly portable device 
driver as a result." Other optical disk manufac
turers taking similar approaches in the use of 
SCSI include Optical Storage International , 
Optimem and Optotech Inc. 

In addition, Laserdrive has changed product 
strategy. A year ago the company planned to 
make a $200 write once, read many (WORM) 
drive for low-cost systems. Now its model 
LD-33 , scheduled for mid-1987 evaluation 
shipments, is aimed at the VAX and super
microcomputer world. 

Another company expecting to mine the 
CDROM and writable-optical-storage worlds is 
Storage Dimensions. Its $99 SpeedStor soft
ware utility allows system integrators to divide 
high-capacity disk drives up into logical seg
ments of any size by modifying the sector and 
cluster size. 

Managing hooks 

Although the company currentl y markets 
SpeedStor as a magnetic-disk utility , " it does 
have hooks for managing devices with 20,000 
tracks per inch," says vice president of engi
neering David Williams. "We see optical com
ing and the need to have the ability to weld it 
into a system, with the proper software." How
ever, company president David Eeg adds, 
" Management of the storage system is really 
application-dependent. The size of the working 
file is the determinant of whether or not you 
mess with the size of track sectors or cluster 
tables." 

Eeg and Williams are careful to point out 
that managing an optical disk isn' t trivial. 
"There are problems with the use of special 
encoding; we already address that on magnetic 
disks with run-length limited codes. We jump 
from 17 sectors on a typical Winchester to 26 
[on an optical drive] and that changes the 
overall operational characteristics of the sys
tem," says Williams. 

Of course, overall system architecture is of 
key importance to system integrators. Specifi
cally, how does one put the data onto, or 
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retrieve it from , an optical drive. 
In the case of CDROM, retrieval packages 

facilitate integration. According to Fred Durr, 
director of information science development at 
AIRS Inc., taking advantage of a CDROM is 
relatively easy. "The data is static and is never 
updated . So you know where it is and ca n 
create access tables to find it," which is precise
ly what AIRS does for users. The company 
assists clients in matching CDROM operation 
with specific applications and in creating ta i
lored retrieval packages that have customi zed 
indexes and location tables. As such, software 
companies such as AIRS are finding that they 
are essentially becoming electronic-publishing 
consultants. 

Similarly, Silver Platter Information Inc., a 
data preparation and optical-publishing com
pany, develops customized retrieval packages 
for read-only media. But with the emergence of 
write-once and , eventuall y, erasable opti cal 
storage, most software vendors are betting on 
product plans that will work across a range of 
optical product types. 

One company that offers an off-the-shelf 
data-retrieval and file-management package is 
Franklin Telecommunications. Franklin bun
dles its Archive Management System (AMS) 
software with 200M-byte Optotech drives. The 
bundled system, the FLO 200, carries a sug
gested retail price of $5 ,995 , including a con
troller card that plugs into a personal computer 
slot . It's aimed at the end-user market. 

An alternative to B-trees 

Sophisticated access methods form the bas is 
of retrieval software. The most popular is the 
8-tree method, which requires a series of re
quests to locate data . For example , find ing 
dappled gray horses in a CD ROM encyclopedia 
requires the user to enter: horse, dappled and 
gray as a series of separate entries. With each 
entry, the search is refined and eventually the 
data is located. 

C. Wayne Ratliff, creator of Ashton-Tate's 
dBASE II and III, suggests an alternative meth
od, claiming that the index-description access 
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Your state of the art product merits 
components built to meet today's 
advanced needs. And that includes 
the compact, high density capacity of 
a Panasonic® 3.5" flexible disk drive. 

Panasonic gives you the opportunity 
to provide the sophisticated products 
your customers are looking for. Our 
JU-394 3.5" drive actually offers 
more information storage than 5.25" 
and 8" units: 2.0MB. Our JU-386 
drive has a capacity of 1.6/1 .0MB. 
And since both our 3.5" drives them
selves are more compact, they con
sume less power and weigh less than 
the bulkier 5.25" and 8" drives. Which 

leaves more space and power for the 
other capabilities you want to add to 
your PC. 

The JU-386 and JU-394 are easy to 
integrate into your system, too. 
Because they're plug-compatible 
with 5.25" drives. And perhaps most 
importantly, Panasonic helps make 
integration easy for you. Our in
house team of engineering and cus
tomer service professionals are ready 
to answer your technical questions 
and provide service when you need it. 
To help make sure that your system 
runs smoothly and fits your most 
complex applications. 

So if you are driven to succeed, build 
in the disk drives built to do just that. 
The Panasonic JU-386 and JU-394. 
Part of Panasonic's full line of 3.5" 
and 5.25" disk drives. 

For more information, contact Pana
sonic Industrial Company, Memory 
Systems Division, 1731 Technology 
Drive, Suite 650, San Jose, CA 95110, 
(408) 294-5888. Or call any Hamilton
Avnet location at 1-800-228-7886. 

Panasonic 
Industrial Company 

CIRCLE NO. 24 ON INQUIRY CARD 



~Ve got 
the most affordable, state -of- the -art 

data PBX you can buy. 

Period. 

Sequel's SDC family is the first series of intelligent data switches 
to offer you all large network management features, whether you need 
a few or hundreds. Features like single sign-on, time-of-day clock, 
toggling, redundant power and logic, security call-back, and more. 

Think Small. Then Grow Big. 
You can start out with as few as six local ports and expand to as many as 
1,536, worldwide. D Sequel's SDC family links together terminals, I/O 
ports, printers, modems, and any device that sends or receives data up to 
19.2K bit/s. Without line drivers or multiplexers. Even at maximum usage, 
the 19.2K bit/ s rate persists. 

Meet The Three. 
The SDC 660 gives you a range of six to 60 ports. D If you outgrow it, 
keep all the cards and buy the SDC 6192 chassis. Now you can grow to 192 
ports. D If you need to expand further, the SDC 6192 Network is the 
answer. Plug Sequel's local networking card into as many as 8 chassis and 
expand up to 1,536 lines. 

Break The $100-Per-Port Barrier. 
With all this to offer and more, our switch costs less than any other. The 
low $100·per-port price begins at 30 ports. 

Find Out For YourseH. 
Call today and we'll demonstrate to you why Sequel's SDC family is so 
fast , flexible, and affordable. And why Sequel means "We're What's Next:' 

SEQUEL Sequel Data Communications, Inc. 
5246 Greens Dairy Road Raleigh, NC 27604 
(919) 790·0300 Telex 5106002826 
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Standard Features Sampling 

•Port contention by name, 
number, or class 

•Helpmenus 
•Simultaneous toggling 
•Priority qu,eing 
•Auto baud 
•Network status display 
•Password-controlled 
protection 

•Alternate destination routing 
• Time-of-day reconfiguration 
•Single sign-on 
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method (IDAM) is the ideal approach. !DAM is 
an access method that uses hashing tables to 
encode the data , which allows faster access 
speeds compared to other methods. "The 
search process is . speeded up because all the 
data is coded as a minimal series of bit pat
terns. The requested information is converted 
the same way and either a yea or nay is given as 
to whether the information exists or not," ex
plains Ratliff. 

Alan Bartholomew, president of Trio Sys
tems and developer of the $395 C-Index utility 
package-a set of C language utilities used to 
create databases-explains that, with IDAM, 
" Essentially, you are continually reducing the 
granularity of the data until it matches a specif
ic bit pattern." Although IDAM promises a 
two- to ten-fold increase in access speed, to 
date none of the optical disk manufacturers 
have implemented it, primarily because it's a 
relatively new concept and there aren't any 
off-the-shelf !DAM packages available. 

Once IDAM is part of retrieval systems, 
however, users will be able to make lengthy 
verbal queries such as, "Find all the pictures of 
men on the moon. " Essentially, this is the 
method Microsoft plans to implement in its 
"electronic encyclopedia" concept, which com
bines alphanumeric data with complex graph
ics. "That's the nice thing about IDAM," says 

Bartholomew, "the locator can be anything, 
because everything is reduced to a bit pattern." 
Bartholomew expects that the Microsoft sys
tem will be a combination IDAM and B-tree, 
indexed sequential access method (ISAM) files. 

Value added to the data 

"Creating device drivers and developing 
index methods is only part of the electronic 
publishing problem," says Microsoft's Lopez. 
He contends that this is a new form of optical
disk publishing that requires the skills of a 
variety of disciplines. "Optical storage is mak
ing information dynamic-and that requires a 
great deal of skill." Key to this new type of 
publishing is the integration of high-density 
graphics and text. 

PictureWare Inc., for example, developer of 
the $945 Picture Power package-which allows 
capturing pictures from video , scanners, or 
computer-generated graphics as well as adding 
continuous tone-expects to see its product 
being used to develop large optical-disk librar
ies of sophisticated images. " With a library of 
computer graphics, video images or whatever 
to choose from , users will be able to make their 
information resources much more meaning
ful," says Peter Kendall , vice president of mar
keting for PictureWare. 

Similarly, Three D Graphics president Elmer 

Physical and logical formats determine efficiency 
The method of arranging the data 

elements-bits-on the disk is critical for achieving 
the best possible use of a storage device. As with all 
data-storage devices, data is written one bit at a time 
on an optical disk. This bit-pattern builds up bytes of 
information-representing characters such as the 
letter S, which has the binary form: 01010011. On an 
optical drive, the "ones" are represented as pits or 
bumps, depending on the technology employed. 

But putting individual bits and bytes onto the 
media is only part of the problem. The data elements 
must be arranged in some manner as to form an 
information packet that takes advantage of the 
specific characteristics of the device. This 
arrangement is known as the physical format, and it 
is established at the time the media is certified, or 
formatted. One example of a physical format provides 
header information, synchronization bytes, an address 
mark (which denotes physically where the data is on 
the platter) and the data bytes followed by 
error-detection and correction byte fields (see figure). 

The logical format, on the other hand, is an 
agreement among vendors on how the data elements 
will be arranged within the physical format. Currently, 
compact disk ROM (CDROM) vendors are betting on 
the High Sierra logical file format now under 
consideration by the ANSI X3B11 committee. 
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Write-once optical drive vendors aren't faring as well 
as their CDROM counterparts because the LD-1 
subcommittee on write-once and erasable optical 
drive logical file interchange formats is currently 
inactive. The logical format is of critical importance, 
because it is the determining factor of whether 
products from various vendors can be interchanged. 

12 SYNCH 
BYTES 

2K BYTES DATA 

ONE MODE BYTE 
THREE ADDRESS BYTES 

SOURCE: MINI-MICRO SYSTEMS 

This example of a CDROM physical format uses 
spiral-track recording with the data arranged in pack
ets consisting of 12 synchronization bytes, three ad
dress bytes, a mode byte and 2K bytes of data, 
followed by 288 bytes of error-detection and correc
tion. 
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Tfs newOmniLasef page printer 
can turn your PC into a 

desktop publishing system. 

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

Tl's OmniLaser with any IBM®
compatible, Apple® or virtually any 
PC, and the right software, can help 
you reduce costly typesetting, outside 
design work and printing. The quality 
of your business communications will 
be greatly enhanced and more eye 
appealing, lending more credibility to 
your message. At 300 dots per inch 
resolution, the difference between 
laser printing and daisy wheel or dot 
matrix is more than mere improve
ment. It's light-years ahead. 

The OmniLaser Series 2000 family 
from Texas Instruments is available 
in three desktop models designed 
to address workstation and shared
resource environment needs (8 or 
15 pages per minute depending on 
model). Both the 2108 and 2115 fea
ture the PostScript™ page description 
language which allows full integration 
of text, graphics and scanned images 
on a single page. And the Model 2015 
was designed to handle text and busi
ness graphics in a shared-resource 
environment. All three OmniLasers, 
with their standard interfaces and 
emulators, allow you to take full 
advantage of your present business 
computer applications as well. And 
they'll give you unparalleled resolu-

31638 
<Cl 1986TI 
OmniLaser is a rrademarlc. of Texas lnstrumencs Incorporated. 

tion in both text and graphics. Blacks 
are black, whites are white, and you 
control the shades of gray. 

Ours Theirs 

The Omnil.aser uses the direct positive
imaging exposure process as opposed to the 
reverse-imaging exposure process used lry 
many other laser printers. The difference, as 
shown above, is obvious. 

The second generation can do more, 
but costs less. 

Overall, Tl's second generation 
laser printers offer up to 10 times the 
duty cycle, 15 times the machine life 
and five times the paper capacity 
offered on their first generation coun
terparts. These advances, coupled 
with lower maintenance costs and 

IBM is a registered trademark of Internacional Business Mach ines Corporation. 
PostScript is a trademark of Adobe Systems Incorporated. 
Apple is a registered trademark of Apple Computer, Inc. 

user~replaceable consumables, signifi
cantly reduce the costs of ownership. 
In fact, at pennies per page, the 
OmniLaser's per page cost is among 
the lowest in the industry. 
TI OmniLasers and the power of 
PostScript. 

PostScript is a description language 
that can drive OmniLaser Models 
2108 and 2115 printers to their full 
capabilities. Whether you're com
posing newsletters, product data 
bulletins, ad proofs, business presen
tations, technical manuals, or any 
type of document, you'll find that 
with the power of PostScript, the only 
limit to what you can do is your own 
imagination. 
OmniLasers. They bring power, flex
ibility and affordability to the world 
of desktop publishing. 

Tum your desktop into a publishing 
house. For more information on the 
new OmniLaser 2000 Series page 
printers from Texas Instruments, call 
toll-free 1-800-527-3500. 

• TEXAS 
INSTRUMENTS 
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Incorporating 
an easy-to-use 
interface, the 
AIRS full-text re
trieval system lo
cates information 
on an optical disk 
by indexing each 
word in the data
base, allowing ex
plicit retrieval. 
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Easton expects that as writable optical storage 
becomes available, users of the company's $449 
3-D Perspective package will be creating in
house libraries of 3-D views of technical and 
marketing information. 

And Media Cybernetics offers tool kits rang
ing from the $300 Halo graphics-development 
package to the $2 ,000 Image-Pro I 000 for 
capturing images and enhancing them to assist 
integrators in adding value to optical subsys
tems. In short, vendors agree that the best 
optical disk systems combine graphics with a 
powerful underpinning of retrieval and device 
software. 

Makes information interactive 

Besides providing large amounts of informa
tion , optical storage also provides the oppor
tunity to make information more interactive. 
Indeed, that's the idea behind the "compact 
disk-interactive" (CD-I) approach developed 
by Microware Systems Corp., Philips Informa
tion Systems Inc. and Sony Corp. of America. 
The CD-I methodology combines CDROM 
media and an intelligent box using Microware's 
OS/9 operating system and a Motorola Inc. 
MC68000 microprocessor. Although the media 
is standard, the information is multimode (e.g., 
data, audio, and video are part of the retrieva
ble data). 

Detractors of the CD-I approach warn people 
not to get their hopes up. Microware president 
Ken Kaplan isn't holding out near-term prom
ises either: "There is a lot of work to be done in 
the definition of the file standards and develop
ment of special integrated circuits for data , 
video and audio compression," he says. CD-I 
disk drives probably won 't be available until 
late 1987, but by then the media form may 
change. The reason is that Philips, in concert 
with Sony, is developing the CDPROM (CD 
programmable ROM), a write-once version of 
the compact disk that will be easy to replicate 
in mass quantities. 

Although most of the work in optical technol
ogy appears to be for small systems, in reality 
most of the advances have occurred at the high 

end . These optical systems are aimed at For-
tune I 000 companies. · 

Specifically, companies like C. Itoh Electron
ics Inc. and FileNet Corp. have created work
flow-management systems that use optical stor
age devices as the primary data-storage 
elements. "The file sizes are in the 2K- to 
3K-byte range and larger- it depends on the 
complexity of the images," says David Seigle, 
vice president of marketing for FileNet. 

Unlike most optical systems, which cost 
under a few thousand dollars, the systems of
fered by C. Itoh and FileNet are expensive
costing as much as $500,000. 

The major gain in using an optical-disk
based information-management system is put
ting a document in electronic form for instant 
retrieval. For example, this document, which 
began as a piece of paper, was entered into 
the FileNet system via an optical scanner and 
stored on an optical disk. The document is 
available to any workstation on the FileNet 
local network. 

C. Itoh 's Laser Optical filing system costs 
$125,000. The system consists of a document 
scanner, high-resolution CRT and an Hitachi 
America Ltd. 12-inch, 2G-byte write-once opti
cal drive. The Laser Optical filing system suits 
medium-size companies caught in the crunch 
of storage cost per square foot. The goal isn't 
necessari ly to share the data among severa l 
users but, rather, to eliminate file cabinets. 

Similarly, start-up Tecex Inc. offers a 
$21 ,000 subsystem using Alcatel Thomso n 
Gigadisc lnc. 's 2G-byte, 12-inch Gigad isk, 
which includes the SCSI interface and host 
adapter for a Digital Equipment Corp. VAX. 
The subsystem also includes software drivers 
that allow use of the full operating system 
commands without modification. However, ap
plication software is the user's responsibility. 

Another company with a unique twist to 
optical-disk subsystems is Aquidneck Data 
Corp. Its Optical Archiving Subsystem (OAS) 
I 00, designed to replace half-inch , Pertee Pe
ripherals Corp. tape drives, is an emulation 

MINI-MICRO SYSTEMS/ December 1986 



TAN DY.:. Better Again:M 
I 

The New 
TandY. 3000 HL 
Boost office efficiency 
with 286 technology 
... affordahly. 

If you've been considering the 
new IBM® PC/XT-286 for your 
customers, then you must take a 
look at the lower-costing Tandy 
3000 HL. Operating at 8 MHz 
(vs. the PC/XT's 6), the 3000 HI.:s 
advanced 16-bit microprocessor 
delivers up to seven times the 
speed of a standard PC. 

The Tandy 3000 HI.:s 512K 
RAM (expandable to 4 megaby
tes, using expansion slots) runs 
software your customers have 

grown accustomed to. It can also 
be expanded with a variety of 
storage options, including the 
new 51/4" removable 20-Meg 
Disk Cartridge System. And it's 
network-ready, too. 

The Tandy 3000 HL is now 
available through the Tandy 
Value-Added Resale Program. A 
program that features one-
con tract coverage for all products, 
special discounts for development 
systems, strong technical support 

m Tandy Corporation I Value-Added Resale 
Telephone (81 7) 390-3099 

·randy VAR Leasing Program administered by Dana Commercial Credit. 
IBM/Registered TM International Business Machines Corp. 
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and fast service. There's even a 
"turnkey" leasing program* avail
able exclusively to Tandy VARs. 

To learn more about Tandy's 
Value-Added Resale Program and 
hot-selling products, give us a call 
or return the coupon today. Your 
business has everything to gain! 

p ':n~e':::r=a= ::- • I Tandy's VAR program and products. I 
Mail To: Radio Shack, Dept. 87-A-775, 

1 I 300 One Tandy Center, Fort Worth, TX 76102 
Name ________ _ 

I Company I 
I Address I 

City _________ _ 

I State Zip I 
-.. ••••••• .1 



Only Microware's OS-9 
Operating System Covers 

the Entire 68000 Spectrum 

ROM-BASED 
CONTROL 
SYSTEMS 

HAND-HELD 
COMPUTERS 

FLDPPY-DISK BASm 
PERSONAL 

COMPUTERS 

SMALL SYSTEMS 

Is complicated software and expensive hardware 
keeping you back from Unix? Look into OS-9, the 
operating system from Microware that gives 68000 systems 
a Unix-style environment with much less overhead and 
complexity. 

VAX and PDP-11 make coordinated Unix/OS-9 software 
development a pleasure. 

SUPPORT FOR MODULAR SOFTWARE 

OS-9 is versatile, inexpensive, and delivers outstanding 
performance on any size system. The OS-9 executive is 
much smaller and far more ef-

- AN OS-9 EXCLUSIVE 
Comprehensive support for modular software puts OS-9 

a generation ahead of other operating systems. It multiplies 
programmer productivity and memory efficiency. Applica· 

tion software can be built 
ficient than Unix because it's 
written in fast, compact as
sembly language, making it 
ideal for critical real-time ap
plications. OS-9 can run on 
a broad range of 8 to 32 bit 
systems based on the 68000 
or 6809 family MPUs from 
ROM-based industrial con
trollers up to large multiuser 
systems. · 

OS-9'S OUTSTANDING 
C COMPILER IS 

YOUR BRIDGE TO UNIX 

Key OS-9 Features At A Glance 
• Compact (16Kl ROMable executive written in assembly 

language 
• User "shell" and complete utility set written in C 
• C-source code level compatibility with Unix 
• Full Multitasking/multiuser capabilities 
• Modular design - extremely easy to adapt, modify, or 

expand 
• Unix-type tree structured file system 
• Rugged "crash-proof' file structure with record locking 
• Works well with floppy disk or ROM-based systems 
• Uses hardware or software memory management 
• High performance C, Pascal, Basic and Cobol compilers 

from individually testable 
software modules including 
standard "library" modules. 
The modular structure lets 
you customize and recon
figure OS-9 for specific hard
ware easily and quickly. 

A SYSTEM WITH 
A PROVEN 

TRACK RECORD 
Once an underground 

classic, OS-9 is now a solid 
hit. Since 1980 OS-9 has 
been ported to over a hun-

Miaoware's C compiler tech-
nology is another OS-9 advantage. The compiler produces 
extremely fast, compact, and ROMable code. You can easily 
develop and port system or application software back and 
forth to standard Unix systems. Cross-compiler versions for 

dred 6809 and 68000 
systems under license to some of the biggest names in the 
business. OS-9 has been imbedded in numerous consumer, 
industrial, and OEM products, and is supported by many 
independent software suppliers. 

OS-9™ 
MICROWARE SYSTEMS CORPORATION 
1866 NW 114th Street 
Des Moines, Iowa 50322 
Phone 515-224-1929 
Telex 910-520-2535 

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

05-9 is a trademark of Microware and Motorola. Unix is a trademark of Bell Labs. 
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OPTICAL DISK SOFTWARE 

Because optical technology permits stor
age of massive amounts of information-in
cluding video images, computer-generated 
graphics and half-tones-companies such as 
Three 0 Graphics are speculating that users 
will want enhanced images, such as the 3-0 
shot shown above, to give greater depth to 
the information. 

box based on an M C680 I 0 microprocessor 
with full file-management in firmware. System 
integrators can plug the box into the Pertee port 
on the host system and attach any optical drive 
to the OAS I 00 via a SCSI interface. No 
changes are required to the host operating 
system. The OAS I 00 box costs $15 ,000 in 

small OEM quantities. With a 2G-byte, 12-inch 
write-once optical drive, cabling and a termi
nal, the system costs $39,500. 

FileNet offers a complete network-based 
work-flow-management system. "The optical 
storage is the anchor end," says marketing vice 
president Seigle, "not the solution." He con
tends that the solution is the overall system, 
which aims at production-office environments, 
characterized by multiple workstations per
forming repetitive tasks. 

The FileNet system is essentially a localized 
network that links to the company network via 
a gateway. The system includes digital scanners 
for images and character recognition, high
speed printers and workstations, and the opti
cal filing system in a multiplatter automated 
jukebox configuration. 

Rather than generate multiple pieces of 
paper that are continually handed down the 
production line, the FileNet system eliminates 
all but the original document. Once scanned 
into the system, the document goes into an 
electronic file folder in much the same manner 
as with the C. Itoh system. But the document is 
instantly sharable among all the attached work
stations and can be updated as would be done 
in a bank, credit card company or insurance 
company. 

Achieving this management of the work flow 

Companies mentioned in this article 
AIRS Inc. 
335 Paint Branch Drive 
College Park. Md. 20742 
(301) 454-2022 
Circle 301 

Alcatel Thomson 
Gigadisc Inc. 
16 Depot St. 
Franklin , Mass. 02038 
(617) 528-8890 
Circle 302 

Aquidneck Data Corp. 
170 Enterprise Center 
Middletown. A.I. 02840 
(401) 847-7260 
Circle 303 

C. ltoh 
Electronics Inc. 
19300 S. Hamilton 
Torrance. Calif. 90248 
(213) 306-6700 
Circle 304 

Cygnet Systems Inc. 
601 W. California Ave. 
Sunnyvale, Calif. 94086 
(408) 773-0770 
Circle 305 

FileNet Corp. 
3530 Hyland Ave. 
Costa Mesa, Calif. 92626 
(714) 966-2344 
Circle 306 

Franklin Telecommunications 
31320 Via Colinas, #114 

Westlake Village, Calif. 91362 
(818) 706-1186 
Circle 307 

Hitachi America Ltd. 
950 Elm Ave. 
San Bruno, Calif. 94066 
(415) 872-1902 
Circle 308 

Laserdrive Ltd. 
1101 Space Park Drive 
Santa Clara, Calif. 95054 
(408) 970-3600 
Circle 309 

Microsoft Corp. 
16011 N.E. 36th Way 
P.O. Box 97017 
Redmond, Wash. 98073-9717 
(206) 882-8080 
Circle 310 

Microware Systems Corp. 
1866 N.W. 114th St. 
Des Moines, Iowa 50322 
(515) 224-1929 
Circle 311 

Optical Storage International 
3333 Scott Blvd. 
P.O. Box 58063 
Santa Clara, Calif. 95052 
(408) 496-3236 
Circle 312 
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Optimem 
435 Oakmead Parkway 
Sunnyvale, Calif. 94086 
(408) 737-7373 
Circle 313 

Optotech Inc. 
770 Wooten Road 
Colorado Springs, Colo. 80915 
(303) 570-7500 
Circle 314 

Philips Information 
Systems Inc. 
15301 Dallas Parkway 
Dallas, Texas 75248 
(214) 980-2000 
Circle 315 

PicturnWare Inc. 
111 N. Presidential Blvd. 
Bala Cynwyd, Pa. 19004 
(215) 667-0880 
Circle 316 

Silver Platter 
Information Inc. 
37 Walnut St. 
Wellesley Hills, Mass. 02181 
(617) 239-0306 
Circle 317 

Sony Corp. of America 
1 Sony Drive 
Park Ridge, N.J . 07656 
(201) 930-6585 
Circle 318 

Storage Dimensions 
Suite 114127 
Capri Drive 
Los Gatos, Calif. 95030 
(408) 370-3304 
Circle 319 

Tecex Inc. 
1061 S. Melrose Ave. 
Placentia, Calif. 92670 
(714) 632·6672 
Circle 320 

Trio Systems 
Suite 289 
2210 Wilshire Blvd. 
Monica, Calif. 90403 
(213) 394-0796 
Circle 321 
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OPTICAL DISK SOFTWARE 

., 

and of electronic documents requires complex 
software: specifically, a combination of device 
drivers, controlling software for the jukebox, 
and work-flow-management software for the 
documents. 

Another company targeting complete optical 
solutions for OEMs and system integrators is 
Cygnet Systems Inc. , until recently known only 
as a supplier of optical-disk jukeboxes. Howev
er, the company's new Series 2000 Smart Juke
box bundles file-server software, optical drives 
from a choice of manufacturers, 68020-based 
file-server engine and UNIX System V. The 
Series 2000 also includes network communica
tions services. 

Unfortunately, tightly integrated software 

such as that found on the C. Itoh, Cygnet or 
FileNet systems, isn't readily available with 
smaller systems. Other problems with 51/4-inch 
optical drives include high defect counts on the 
media, which require expensive error-correc
tion codes in the controller. It takes a great deal 
more than just tacking a scanner and an optical 
drive onto a personal computer. The work is 
really done in the software, and that takes time 
and dollars, both of which are in short supply 
in the low-end market. D 

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

PROGRAMMABLE 
COMMUNICATIONS 
TRANSLATOR 
The PCT-100 is an in-line, l/l/~ 
user-programmable 
RS-232 protocol and data 
translator. It can provide a simple, inexpensive solu-
tion to your communications and compatibility problems. 
• Terminal & Printer Emulation 
• Baud Rate Conversion (50 through 19.2 kbaud) 
• Handshake Translations (XON/XOFF, CTS/RTS, 

ENO/ACK) 
• Code Conversions (ASCII, Modified ASCII, EBCDIC) 
• Bidirectional Manipulation of Data Strings, Bytes, Bits 
• User-Programmable 
• User Programs are Easily Implemented 

· 1The FleldPartner is made to perform in foul 
weatJter, It weighs less than a pound, but has a big 
m8!Jory and an amazi g range of keyboard options. 

e ·AeldPartner. Man's best fol.II-weather friend. 
r 

• Built-in Compiler, Editor and Debugger 
• Programs via any RS-232 ASCII Device 
• Only $495 (single unit quantities) 
• User's Technical Manual $25 

11n1 Method Systems Incorporated 
3511 Lost Nation Road 

44 

,. 
Immediate Business Systems 

2100 Riverchase Center 
Birmingham, Alabama 3524 4 18$ ------
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-~· lllUI Willoughby, Ohio 44094 
(216) 942-2100 or toll-free Sprint local 
number, then 666-0212 
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Introducing the Freedom ONE from Liberty Electronics 

The Freedom ONE is the one tenninal 
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 tenninal. 

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, dear char
acters in either 80 or 132 column display 
formats. Popular emulations like Freedom 
200, WY-SO, 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 
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Viewpoint is a trademark of Applied Digital Data Systems, Inc. Tele Video 950 is a trademark ofTeleVideo Systems, Inc. 



With the 
Series 386 NGEN, 
suddenly itS a 
whole new game. 

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

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

INTRODUCING THE MOST VERSATILE 
386-BASED COMPUTER. 

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

For the first time, a 386-based computer can ru n 
MS-DOS* and CTOS'" application programs simultaneously, 
providing access to thousands of popular software 
packages. In addition, the 386 NGEN will soon run 
powerful UNIX* programs. 

In addition to its multiple operating systems, the 386 
NGEN has unique multitasking capabilities. Which means 
people can get several jobs done at the same time. 

CIRCLE NO. 32 ON INQUIRY CARD 



For example, they can run Lotus 1-2-3~ WordStar* or 
dBase* Ill at the same time they're working on the NGEN® 
word processor, graphics or Multiplan~ 

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

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

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

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

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

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

To find out, call us. 1-800-832-2255, ext. 296. In Europe, 
call 44-3444-1170Z 
Convergent, Series ]86 NGEN and CTOS are trademilrks ;md NGEN h ii registered tr.r.dem;i, r k of 
Convergent Technologies, Inc. 

Convergent 
Intel ts a registered tn.dem;ark of Intel Co,-por.itton . MS-DOS ts a registered tr¥1emilrk and Multlplan is ii trademark of Mkrosoft Corpontlon. UN IX is a tridemark of AT&T. Lotus and 1-2-l are registered traclem;iirks of lotus Development Corporation. 
WordStar is a trademark of MicroPro lnternatiom1I Corpon.tion. d~e is a trademilrk of Ashton-T;ite. IBM and PC/AT ilre registered trademarks of lntern;ational Business Machines Corpor.ation. 
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With the right connections, 
you'll open new windows 

of opportunity. 
Your opportunities depend directly on 

your ability to react to a changing market
place. And each step you save in R&D helps 
you get your products to the market faster -
before they're obsolete. 

At KMW, we've got the connections to 
help you achieve that 
goal. So while your de
signers concentrate on 
what they do best, we 
supply data conversion 
and communications 
products ready to inte
grate with them. 

For almost a 
decade, KMW 

has pioneered 
integrated 

answers to 
Imaging and 

data conversion problems. 
Our Auscom division is 
the industry leader in 
reliable high-speed 
channel interfaces for 
IBM ® mainframes. 
Fourth generation 

KMW protocol converters allow local or 
remote attachment for serial and parallel 
asynchronous devices to IBM systems. And 
our graphic element processors offer a com
plete graphic subsystem for connecting mono
chrome or color raster hard copy devices. 

So the technology that you need probably 
already exists at KMW. And if it doesn't, we'll 
design a custom solution. 

By taking advantage of our connections, 
you can concentrate on your particular tech
nology. R&D time and expenses are reduced, 
as is the need for support staff to service 
products for connectivity. You're free to cap
italize on new opportunities. 

If you're still not familiar with the total 
resources of KMW, join the growing number 
of Fortune 500 companies who are. Call 
1-800/531-5167 (in Texas, 512/288-1453) or 
write KMW Systems Corporation, 8307 
Highway 71 West, Austin, Texas 78735 . 

• 

KMW 
SYSTEMS 
CORPORATION 

For the right connections 
Auscom is now a division of KMW Systems Corp. 
IBM® is a registered trademark of International 8usiness Machines Corp. 
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COMPUTER ARCHITECTURE 

VARIED ARCHITECTURES 
CROWD SUPERMINI ARENA 

Parallel processing, reduced instruction set computers 
and application specific processors are pushing 

superminis closer to minisupers 

Andrew Allison, Contributing Editor 

The-slow-but-steady standardization of oper
ating systems and languages is blurring the 
distinction between 32-bit minicomputers and 
microcomputers. Uniprocessor 32-bit micro
computers are becoming the mainstay of high
performance desktop workstations. Supermini
computers with 32-bit processors are 
proliferating in network-server and departmen
tal-computer applications. 

In satisfying the demands of these applica
tions , OEMs, system integrators and value
added resellers face a plethora of increasingly 
powerful machines. And reduced instruction 
set computers (RISCs) and application-specific 
processors are fueling a surge in superminicom
puter performance. 

This fast pace of technological change is 
restructuring the superminicomputer market 
with resulting confusion and concern among 
resellers and their customers. This problem has 
undoubtedly contributed to the slackening of 
demand for superminicomputers during the 
past two years. 

There are, at present, three broad categories 
of superminicomputer. The first includes sys
tems derived from traditional minicomputers. 
The second encompasses multimicrocomputers 
based on 20 or more merchant-market 32-bit 
microprocessors. The third category, " new 
wave" superminicomputers utilizing RISC mi
croprocessors, is just emerging and is destined 
to become a major force in the marketplace. 

Superminis bolster capabilities 

All of the commercially available supermini
computers have conventional, von Neumann, 
architectures. More specialized multiprocessor 
configurations may include fault-tolerant , par
allel and massively parallel systems. 

A little history helps put the current state of 
superminicomputer development in perspec
tive. At the end of 1983, all of the participants 
in the market were longtime minicomputer 
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COST OF SUPERMINIS CONTINUES TO PLUNGE 
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Upgrades of superminis via new technology 
and increased competition have kept the ma
chines' average cost per MIPS on a downward 
course. 

suppliers offering second- or third-generation 
superminicomputer products. Complete entry
level systems, comprising an operating system, 
2M to 4M bytes of memory, rigid disk storage 
and backup plus an eight-line communications 
controller, were available from several vendors 
at a cost of less than $100,000 per million of 
instructions per second (MIPS). The average 
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cost of such systems was around $120,000 per 
MIPS. 

In September 1983, IBM Corp. introduced 
the 4361 superminicomputer-which offered 
Digital Equipment Corp. VAX- I I 1780 perfor
mance at a lower cost-and an equally compet
itive high-end product, the 4381. The pricing of 
these machines-less than half the cost of pre
vious 4300 models-provided the impetus for 
a dramatic, across-the-board improvement in 
the superminicomputer price/performance 
ratio. (IBM's recently introduced 9370 family 
of machines provide a comparable price/per
formance improvement.) 

By 1986, superminicomputer evolution had 
split into two main paths. One path was of 
compatible upgrades of established, minicom
puter-derived architectures plus multimicro
processor machines. The other path led to the 
new wave superminicomputers. 

As an example of the minicomputer-upgrade 
approach, DEC has annnounced the replace
ment of its VAX 8200, 8300, 8600 and 8650 
with VAXBI-based models, completing the re
placement of the VAX-11/7XX line begun with 
the introduction of the VAX 8600 in November 
1984. 

Other minicomputer manufacturers have up
graded their superminicomputer product lines, 
and typical superminicomputer performance 
has risen from the approximately I MIPS of the 
VAX-111780 to 4- to 7-MIPS per processor. As 
a result of all these upgrades, and the competi
tion from new wave superminicomputers, the 

average entry-level price of a I-MIPS class 
superminicomputer had fallen to around 
$20,000 by mid-1986. 

Minicomputer-derived superminicomputers, 
like most computers designed during the '60s 
and '70s (and all of the 32-bit microprocessors 
currently in volume production), are micropro
grammed computers with complex instruction 
sets heavily influenced by their minicomputer 
forebears. Low-end products typicall y make 
use of metallic-oxide-semiconductor, VLSI 
semiconductor components; the mid-range sys
tems, application-specific transistor to transis
tor logic (TTL) bit-slices and/or gate arrays. 

High-end products utilize emitter-coupled 
logic (ECL). Operating systems, like the archi
tectures themselves, are proprietary, although 
the influence of UNIX is being felt, and most 
vendors now support it. 

New wave superminis make splash 

The first of the new wave superminicom
puters, based on RISCs, were produced by 
Ridge Computers Inc. and Pyramid Technolo
gy Corp. in the second half of 1983. Two more 
RISCs, from Celerity Computing Inc. and 
Computer Consoles Inc. (the latter later re
marketed by both Harris Computer Systems 
and Sperry Corp.), followed in 1984. 

Hewlett-Packard Co., a long-established min
icomputer supplier, announced its first 32-bit 
superminicomputer product in February 
(MMS, March, Page 29). HP Precision Archi
tecture machines, also known by the code name 

Lies, damned lies and benchmarks 
In deference to their widespread computer-industry 

usage, figures on million instructions per second 
(MIPS) have been used in the accompanying article 
for superminicomputer price/performance and 
performance categorizations. However, if the precise 
mix of instructions being executed for the benchmark 
is not clearly defined, the "MIP" of MIPS can be 
thought of as standing for "meaningless indicators of 
performance" rather than millions of instructions per 
second. A somewhat better measure is the 
Whetstone benchmark, which measures performance 
for a defined scientific/engineering 
application-oriented instruction mix. 

Another FORTRAN-based benchmark, the UNPACK 
suite developed at Argonne National Laboratories 
(Argonne, Ill.) is gaining in popularity. Used to 
compare a system 's ability to solve dense systems of 
linear equations, it is more applicable to 
minisupercomputers and supercomputers than 
superminicomputers. Furthermore, because neither of 
these benchmarks exercises 1/0 functions, they do 
not provide much guidance as to a 
superminicomputer's actual performance in real-world 

multiuser and/or commercial applications, which 
typically run at about half the speed of scientific 
ones. 

Simulated loading, often used to compare multiuser 
systems, provides plenty of room for creative 
benchmarking. For example, although the typical 
UNIX-based system spends about half its time on 
system-control functions, many benchmarks focus 
exclusively on user activity. Worse yet, many 
simulated-loading benchmarks downplay 1/0, the 
major determinant of real-world response time in all 
but the most lightly loaded multiuser systems. 

Thus, the problem with benchmarks is that a 
computer's real-world performance may be startlingly 
different from what they predict. Prospective 
purchasers of superminicomputer systems should 
therefore seek out benchmarks that match their 
operating environments as closely as possible and 
view any measure of simulated performance with 
skepticism. It's also a good idea to find out who 
actually ran the benchmark tests, who paid for their 
development and execution and to ponder the 
implications of that information. 
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out multipart forms up to 6 layers 
thick Printers that put all the con
trols right on the front panel, so 
they're easy to use. And printers 
that offer a choice between a 180 
cps draft mode printer, and a 220 
cps multimode that produces Near 
Letter Quality text at 45 cps. 

And at Datasouth we practice 
what we preach. The DS 180 and 
DS 220 work side-by-side with 
the hard-working people who build 
them right here in our Charlotte, 
North Carolina plant 

Put an industrial-strength 
printer to work for you. To find your 
nearest Datasouth distributor, call 
us at 1-800-222-4528. 

- -- -- -- -- -

Datasouth 
AMERICA'S HIGH PERFORMANCE 

PRINTER COMPANY 

PO. Box 240947, Charlotte, NC 28224, (704) 523-8500, Tix: 6843018, DASO UW SALES: 1-800-222-4528, SERVICE 1-800-438-5050; \i1kst Coast office: 415-940-9828 
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Presenting the MicroVAX 11'" computer: a low-cost per user, high-powered 
system that's part of a single computing architecture extending from the team 
level clear up to data centers. 

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

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

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

To get the competitive advantage MicroVAX II can give your departmental 
groups now, call your local sales office or Authorized ~nmn t a I TM 

Digital Dealer, or write: Digital Equipment Corpo-
1 1 ration, 200 Baker Avenue, West Concord, MA 01742. 

©Digital Equipment Corpor.1tion 1986. The Digital logo. MicroVAX II , VAX, All ·in-1 and A-ro-Z are trademarks of Digital Equipment Corporat ion. 
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ddevice: 
1·2·3"' to a 

print.er; Auto-
10 a plotter; ~rd-

10 a laser printer; 
illftlld.:atiions to a 

Use it to configure 
ill)liadons under multi

programs like 
~Windows.™ 
Store up to 16 applica
Uon configurations. 

1be Crosspoint AB+ 
package includes all 

necessat f hardwan: 10 Jmer. 
ilce 7 derices-Uke easy-to
coonect data phone jacks 
and cable. Compatible with 
IBM and other PCs, it allows 
file transfer and LAN access . .Add 
peripheralsorredirectoutputm 
a flash with pop-up menus, or 
automate your applications with 
batch file execution 

A SOWTION IN A BOX: 
HARDWARE AND SOFIWARE TO 

HARNESS 7 PERIPHERALS TO YOUR 
PC BY SIMPLE MENU COMMANDS. 
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MULTIMICROS LINK PROPRIETARY, MICRO 1/0 BUSES 
ETHERNET_._._._._._._. .... ._._._..,..,.., __ -f",__._. .... ._._.._..__ 

DUAL CPU 
PROCESSOR 

BOARD 

OTHER 1t2-INCH 

MEMORY 
CONTROLLER 

BOARD 

TERMINAL 
1/0 TAPE DRIVE 1/0 

"Spectrum," are based on a completely new, 
scalable RISC architecture designed to capture 
HP's pre-existing software base for its other 
Series 3000 computers while providing a 
springboard for new hardware and software 
developments. 

The medium-scale and large-scale integra
tion TTL-based HP 3000 Series 930 RISC runs 
at 4.5 MIPS. The 6. 7-MIPS Series 950 is based 
on single-chip N-channel metal oxide semicon
ductor (NMOS) technology. Both are now 
scheduled for delivery in mid to late 1987. The 
Series 840, a superminicomputer compatible 
with HP's Model 9000 scientific computers, is 
scheduled for delivery this month. 

Unlike their minicomputer-derived cousins, 
new wave superminicomputers, except for the 
HP Series 930 and 950, employ UNIX-based 
operating systems. The spread of UNIX has 
dramatically lowered the software barrier tradi
tionally faced by new architectures, enabling 
the computers to incorporate developments not 
readily accessible to minicomputer-derived and 
microprocessor-based systems. 

As a result, these new systems offer attractive 
price/performance characteristics. One feature 
common to both minicomputer-derived and 
new wave superminicomputers is their wide 
memory and I/O bandwidths, using dedicated 
memory buses and data channels. The use of 
high-performance floating-point hardware 
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MEMORY 
EXPANSION 

BOARD 

SCSI CONTROLLER 
ETHERNET INTERFACE 

DIAGNOSTICS PROCESSOR 

1t4-INCH TAPE 
DRIVE 

LOCAL 
CONSOLE 

SOURCE: SEQUENT COMPUTER SYSTEMS INC. 

speeds complex calculations. Tightly coupled 
dual-processor implementations are becoming 
common in both groups, and clustering (loosely 
coupling 16 to 20 systems) is offered by many 
superminicomputer suppliers. 

Multimicros upgrade to supermini class 

Although one- to four-processor, 32-bit mi
crocomputers are clearly destined to dominate 
desktop workstations , the rapid increase in 
typical superminicomputer performance from 
approximately I MIPS to 4-to-7 MIPS excludes 
these machines from the superminicomputer 
category. However, multimicrocomputer im
plementations supportiyg 20 or more pro
cessor, memory or 1/0 subsystems via proprie
tary backplane buses offer super
minicomputer-class performance. To speed in
tegration, they typically supply standard sys
tem buses, such as Multibus and VMEbus, for 
attaching 1/0 devices. 

Because they all use merchant-market micro
processors and the UNIX operating system, 
multimicrocomputers must be differentiated 
from each other primarily on the basis of 
system topography. Tightly coupled configura
tions predominate, in which each processor 
shares global memory and the operating envi
ronment, including operating-system and ap
plication programs. In loosely coupled systems, 
each processor has its own memory and a copy 

Multimicro
computer super
minis connect 20 
to 30 processors, 
I /0 and memory 
subsystems via 
proprietary sys
tem backplane 
buses, but utilize 
standard micro
processor buses, 
such as Multibus 
and VMEbus, for 
1/ 0 . 
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Minicomputer
derived and 
new wave super
minis employ in
telligent mass
storage, terminal
controller and 
other subsystems, 
high-performance 
system buses 
and dual CPUs. 

of the operating environment. 
Tightly coupled systems face memory-con

tention problems as the number of processors 
increases. In loosely coupled systems, commu
nication between processors is the bottleneck. 

Multimicrocomputers also differ in their sys
tem-bus implementations, the use of dual-proc
essor CPU subsystems, the type and number of 
1/0 interfaces (standard microprocessor 110 
buses are universal) and operating system 
tweaks. 

Most of the early multimicrocomputer sys
tems utilized National Semiconductor Corp. 
Series NS32000 microprocessors and operating 
systems derived from National's port of the 
Berkeley UNIX Version 4.2. However, the pop
ularity of the Motorola Inc. MC68020 is caus
ing vendors to hedge their bets, and several of 
them have announced 68020-based subsys
tems. But because it involves a number of 
processor-specific !instruction-set and hard
ware-interface issues, switching processors may 
not be a straightforward task. 

The industry trend toward AT&T Co.'s 
UNIX System V Release 3, as opposed to 
Berkeley UNIX Version 4.2, introduces anoth
er complication. Nevertheless, multimicro
computers represent a cost-effective way of 
acquiring incrementally expandable computer 
capability that can reach superminicomputer 
levels. 

Long-established, minicomputer-derived 
superminicomputers suffer from the constraint 
of maintaining compatibility with their estab-

lished software bases. Although performance 
has improved steadily, and 8- to 12-MIPS uni
processor systems can be anticipated within a 
year or two, it may prove difficult to improve 
performance much further. The problem is that 
emulat ing existing instruction sets, either in 
microcode or via software (the HP approach), 
is inherently slower than direct execution of 
programs. 

How do they compare? 

All categories of superminicomputer offer 
tradeoffs in performance, software compatibili
ty, 1/0 and memory-access times. The new 
wave RISCs are designed with the basic objec
tive of minimizing the number of clock cycles 
required to execute each instruction, which 
gives them an inherent advantage in both peak 
performance and price/performance ratios over 
minicomputer-derived superminicomputers. 
Offsetting these benefits are the relatively small 
(but growing) base of generic software for gen
eral-purpose business and scientific applica
tions. In addition, the strong sales and mainte
nance support by vendors of the 
minicomputer-derived superminicomputers 
gives them an advantage. 

The processors in today's multimicrocom
puter systems are limited to about 25 percent of 
the MIPS rating of the processors in new wave 
and minicomputer-derived superminicom
puters. As a result, they are competitive only in 
those multitasking applications for which the 
individual tasks can be handled by I-MIPS 

INnLLIGINT IUBYSnMI BOOST SUPIRMINIS PIRPORMANCI 

56 

TO 
OTHER 
PROCE880R 
NODES....------. 

CLUSTER 
CONTROLLER 

INTERFACE 

MASS 
STORAG&' 

LAN 
SUBSYSTEM 

4T07MIPS 
CPU 

CONSOLE/ 
DIAGNOSTIC 
PROCESSOR 

SYSTEM BUS 

PROCESSOR NODE 

UPTO 18 
INTELLIGENT 

TERMINAL 
CONTROL· 

LEAS 

4 TO 7MIPS 
CPU 

ADDITIONAU 
l/O 

·-------------------------------------------------------------

MINI-MICRO SYSTEMS/December 1986 



I
f your company has written an 
outstanding multi-user applica
tion for UNIX-based systems, you 
could qualify to become an IBM 

Value Added Dealer. 
Recent enhancements for the IBM 

RT Personal Computers have created a 
wealth of opportunities for potential 
V ADs. A higher capacity desktop model, 
expanded memory and disk storage, ad
vanced floating point accelerator, and 
high function communications capabil
ities make the RT PC an ideal solution 
for an expanded array of applications. 

The RT PC runs on AIX:M an IBM
enhanced UNIX that's easier to use, 
and lets you off er companies a power
ful and compact system that can grow 
with their needs. By adding low-cost 
ASCII terminals such as the IBM 3161, 
you can tailor competitively priced 
systems for up to eight concurrent 
users. And, with the optional Intel 
80286 coprocessor board, users can 
run many of their existing IBM PC 
programs. 

In addition, you will gain all the 
advantages of being an IBM VAD. 
Our comprehensive dealer support 

program, ProPlan, helps IBM dealers 
with marketing, training and promo
tions. IBM also has a wide range of 
professional management classes for 
VADs. 

And, thanks to an online referenc
ing system used by IBM's own sales 
force, we can refer prospects with spe
cial needs to VADs that have unique 
solutions. 

The V AD program for the IBM RT 
PC is a great opportunity for compa
nies with proven business records in 
innovative programming. 

To find out how your company can 
share this opportunity, simply send in 
the coupon or call 1800 :::=-:=-:.==.=~ 
IBM-8277, Ext. 96/R. .!..fi.iii 

-~-·-
lmMCorporati~----------~~ 

I National Distribution Division I 
II ~(f.18~~~t,!~ic II 

Atlanta, GA 30358 
1

1 

Please send me information about qualifying as an IBM 1

1 RTPCVAD. 
1~ ~ I 
I Company I 
IM~ I 
I City tale Zip I 

~~---------------~ 
UNIX is a trademark of AT&T Bell Laboratories. 
A IX is a trademark of the International Business Machines Corporation. 

C 1986 IBM Corporation 
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Gould: One-stop UNl>r shopping. 
Everything you need, from the 
company that ties it all together. 
Gould offers the most complete 
range of UNIX-based systems in 
the world: 

• Desktop-to-mainframe hardware 

For more information on Gould's 
one-stop shopping, contact 
Gould Inc., Information Systems 
Computer Systems Division, 

• Secure (C2) UNIX systems 6901 West Sunrise Boulevard, 
•AT&T System V and BSD 4.x Fort Lauderdale, Florida 33313 
• Integrated information systems 1-800-327-9716. 

High Performance Solutions in Factory Automation, Computers, 
Instrumentation, Defense, and Semiconductors. GOULD 

Electronics 
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microprocessors . Despite steady increases in 
clock speeds, the established 32-bit micro
processors suffer from the same software-com
patibility and technological constraints as min
icomputer-derived superminicomputers. 

For all superminicomputers, system perfor
mance is ultimately limited by effective system
bus bandwidth. Bus bandwidth is in turn lim
ited by electrical loading on the bus produced 
by the number of occupied backplane slots as 
well as bus contention. This gives the more 
powerful processors an advantage in high-per
formance applications . The inescapable bus 
overhead, which increases with the number of 
processors, must also be taken into account in 
multiprocessor operation. 

1/0 subsystem throughput is critical in deter
mining system response time-the primary 
factor by which users rate the performance of 
multiuser systems. Minicomputer-derived and 
new wave superminicomputers typically offer 
more memory and 110 capability per backplane 
slot than multimicrocomputers plus I OM- to 
20M-byte-per-second 110 channels. 

Multimicrocomputers, however, offer lower 
entry-level-system costs as well as incremental
expansion capability. The latter is constrained, 
though, by the need for additional memory and 

110 subsystems to go along with additional 
processors. And the use of standard micro
processor 1/0 buses lim its these systems' 
throughput to the IM- to 2M-byte-per-second 
range. 

Multimicro future appears cloudy 

The rapid development of multiprocessor 
and parallel-processing technology provides a 
way to upgrade the performance of minicom
puter-derived superminicomputers and new 
wave superminicomputers. New wave super
minicomputers, however, can be expected to 
continue to offer better price/performance 
characteristics (and , for RISC-based imple
mentations, higher peak performance) than 
minicomputer-derived products. 

The future of multimicrocomputers is more 
cloudy. As long as they are based on the cur
rently available complex instruction set micro
processors, their performance will be con
strained by the performance of individual 
processors and backplane slot limitations. 
Product differentiation will also remain a prob
lem. Nevertheless, multimicrocomputers have 
the most to gain from the use of the newly 
emerging RISC microprocessors, and multi
microcomputer configurations utilizing them 

Representative supermlnl vendors 
Minicomputer-derived New wave Multimicroprocessor-based 

ATITCo. Honeywell Information Celerity Computing Inc. BBN Advanced Computers Inc. 
1776 On The Green Systems Inc. 9692 Via Excelencia 10 Fawcett St. 
Morristown, N.J. 07960 Small Computer & San Diego, Calif. 92126 Cambridge, Mass. 02238 
(201) 898-2000 Office Systems Group (619) 271-9940 (617) 497-3700 
Circle 351 200 Smith St. Circle 362 Circle 367 

Waltham, Mass. 02154 
Concurrent Computer Corp. (617) 895-6000 Computer Consoles Inc. Encore Computer Corp. 
2 Crescent Place Circle 357 97 Humboldt St. 257 Cedar Hill St. 
Oceanport, N.J. 07757 Rochester, N.Y. 14609 Marlboro, Mass. 01752 
(800) 631-2154 IBM Corp. (716) 482-5000 (800) 336-2673 
Circle 352 1133 Westchester Ave. Circle 363 Circle 368 

White Plains, N.Y. 10604 
Date General Corp. (914) 765-1900 Hewlett-Packard Co. EnMasse Computer Corp. 
4400 Computer Drive Circle 358 Computer Systems Div. 125 Nagog Park 
Westboro, Mass. 01580 19447 Prunridge Ave. Acton, Mass. 01720 
(617) 366-8911 Prime Computer Inc. Cupertino, Calif. 95014 (617) 263-8711 
Circle 353 Prime Park (408) 725-8111 Circle 369 

Natick, Mass. 01760 Circle 364 
Digital Equipment Corp. (617) 655-8000 Flexible Computer Corp. 
146 Main St. Circle 359 Pyramid Technology Corp. Building 8, 1801 Royal Lane 
Maynard, Mass. 01754 Box 7295 Dallas, Texas 75229 
(617) 897-5111 Sperry Corp. Mountain View, Calif. 94039 (214) 869-1234 
Circle 354 Information Systems Group (415) 965-7200 Circle 370 

Box 500 Circle 365 
Gould Inc. Blue Bell, Pa. 19424 Icon Systems & 
Computer Systems Operations (215) 542-4011 Ridge Computers Inc. Software Inc. 
6901 W. Sunrise Blvd. Circle 380 2451 Mission College Blvd. 774 S. 40 East 
Fort Lauderdale, Fla. 33313 Santa Clara, Calif. 95054 Orem, Utah 84058 
(305) 587-2900 Weng Laboratories Inc. (408) 986-8500 (801) 225-6888 
Clrcle 355 1 Industrial Way Circle 366 Circle 371 

Lowell , Mass. 01851 
Harris Corp. (800) 225-0654 Sequent Computer 
Computer Systems Div. Circle 361 Systems Inc. 
2101 W. Cypress Creek Road 15450 S.W. Koll Parkway 
Fort Lauderdale, Fla. 33309 Beaverton, Ore. 97006 
(305) 974-1700 (800) 854-0428 
Circle 356 Circle 372 
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60 

will begin to reach superminicomputer (4 to 7 
MIPS per processor) performance in 1987. 

Although parallel processing is receiving a 
great deal of attention, the term is frequently 
misunderstood and misapplied to conventional 
multiprocessor systems. True parallel-process
ing systems employ several processors operat
ing simultaneously on the same task. Only 
when a single instruction acts simultaneously 
on multiple arithmetic logic units (ALUs) or 
when a single task is broken into multiple 
instruction streams executing simultaneously 
in multiple ALUs is operation truly parallel. 

Currently available parallel-processing sys
tems are focused dn the same, computation
intensive applications as the minisupercom
puter. Derivatives of widely used operating 
systems and high-level programming languages 
capable of supporting true parallel processing 
have begun to appear. But it is likely to be 
several years before such software becomes 
widely used in non-specialized, general-pur
pose computer applications. 

Parallel processing notwithstanding, in the 
short- to mid-term, the proliferation ofapplica-

[i Universal 
Data Systems 

® MOTOROLA INC. 
lnbmation Systems Group 

Modems 
0-14.4 KBPS 

Digital/Channel 
Service Units 

9.6 and 56 KBPS; Accunet® Approved 

Universal Data Systems 
5000 Bradford Drive Huntsville, AL 35805 

Phone 205/721 ·8000 Telex 752602 UDS HTV 
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tion-specific processors (ASPs) is likely to have 
more of an impact on superminicomputers. 
The familiar add-on array processors, front-end 
communications processors and back-end data
base/file-management coprocessors are being 
augmented by intelligent mass storage, graphics 
and other specialized, intelligent subsystems. 
High-performance system buses and dual 
CPUs, frequently as part of a superminicom
puter cluster, also boost performance. 

One likely result of the spread of application
specific processors is the balkanization of oper
ating-system functions, as 110 handling moves 
out to its own dedicated processors. Another 
result is the decreased need for a general
purpose CPU-a trend that will encourage 
operating-system and/or language-specific im
plementations. 

Narrow the gap 

Thus, the combination of high-performance, 
application-specific microprocessors and paral
lel processing will narrow, and probably elimi
nate, the gap between superminicomputer and 
minisupercomputer performance. 

Because in many real-world applications, 
users find only marginal differences between 
superminicomputers, intensifying competition 
among vendors suggests that the recent rapid 
decline in cost per function will continue and 
that a supplier shakeout can be anticipated. 
Nevertheless, the stage is set for the emergence 
of some major new players in the supermini
computer market. 

The well-established superminicomputer 
vendors will, of course, capitalize upon their 
software and market strengths to fend off the 
upstarts, but the price/performance advantages 
of the latter's products will prove attractive. 

This restructuring of the superminicomputer 
market will provide additional opportunities 
for resellers to take advantage of fast moving 
technology and product developments. D 

Andrew Allison is a management consultant 
specializing in minicomputer and microcomputer 
technologies, products and markets. He has 
worked at Digital Equipment Corp. and Rolm 
Corp. and as a microprocessor marketing 
manager at Advanced Micro Devices Inc. 
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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 co~ld read fast drives, like the Fujitsu Eagle, at full 
speed, says Sun Director Jon Garman. "The boards we 
were evaluating simply couldn't measure up. " 

That's when Sun discovered Xylogics. 
"Getting Xylogics' 440 controllers operational with 

Sun's workstations was a positive experience, "Garman 
r~members. ''What the manual said, the Xylogics boards 
did, and the software interface was simple to use. 

"~~had our first Xylogics board up and running with 
UNIX m JUSt fo~r 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 w~rk
stations, The Sun-3 Series. 

Little wonder that Xylogics is the secret behind virtu
ally every supermicro and workstation company. Or that 
nearly half ?fall high performance Multibus disk and tape 
controllers in use today are Xylogics. 

Find out how Xylogics performance, reliability and 
?upport ?an be part of your success story. Call or write for 
information about our complete line of Multibus and VME 
bus products. 

THE SECRET'S OUT. 

~ Xylogics" J 
Your Partner For Performance 

144 Middlesex Turnpike 
Burlington, Massachusetts 01803 
(617) 272-8140 

Kevin Gonor, Xylogics and Jon Garman, 
Sun Microsystems, with Sun-3/160 C 
Color Workstation 
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The industry graphics 
standard offers a dra
matic price/perfonnance 
breakthrough with the 

Tektronix 4200 Family of 
Intelligent Color Graphics 

Terminals. 
Equally dramatic are the 

capabilities you gain for your 

The powerful 4200 feature 
set includes graphics in
telligence to boost through
put of those graphics 
applications. And with local 
segments, you can use 
such popular features as 
true zoom and pan to view 
data well beyond display 
resolution. 
To take full advantage of 

those features, you'll find 4200 
compatibility with the world's 
leading software and hard
ware vendors. And because 
the 4200 Series are members 
of the broad Tek product fam
ily, your investment in that 

software, hardware and 
training time stays protected 
now and in the future. 

You can bring your 4200-
applications to life by adding 
a Tek Color Ink-jet Printer. That 
enables high-resolution color 
hardcopy output on paper or 
transparencies. To further 
enhance productivity, there's 
4200 background copy that 
allows system use even while 
you're printing. 

To learn more about the 
4200 Family of Intelligent 
Color Graphics Terminals, JEK GRAPHICS contact y~ur Tek represent-

Data Analysis, CAD 
and Shop Floor/Manu
facturing applications. 

ative. Or call , 

PROCESSING SVSTEMS 1-800-225-5434. In 
1 I 1 

• Oregon, 235-7202. 
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Systems 
Design & 

Integration 
Problems 

Solved 
Here! 
Santa Clara 

Convention Center 
February 10-12, 
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"Ill ,. 

~L Systems Design & 
7~ Integration Conference'M 
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A DYNAMIC CONFERENCE PROGRAM 

• Solving Problems with Local Area 
Networks 

• Systems Design with 32-Bit Microprocessors 

• Fiber Optics Systems 

• Impact of GaAs on Systems Design 

• Storage Trends (Optical, Magnetic, 
Compact Disk) 

• Output Devices for Hard Copy 

• Display Subsystems 

• File Servers and Hosts 

• System Design - Methodology and Tools 

• 32-Bit Bus-Trends and Choices 

• Architectures for Computer Graphics 

• Data & Voice Integration - ISON 

• Commercial Artificial Intelligence/ Expert 
Systems 

• Multi-Vendor Hardware Integration 

• MAP - The Key to an Integrated Factory 

• Software Design and Integration for 32-Bit 
Microprocessors 

• Robotic Systems Integration 

• Solutions for Managing Engineering 
CAD/ CAE Databases and the Design 
Process 

• EXHIBITS AND MORE! 

Sponsored by Los Angeles Council and .A. 
San Francisco Bay Area Council , IEEE ~ 
Southern and Northern California Chapters, ERA Erl:) 
CIRCLE NO. 47 ON INQUIRY CARD _______________________ , 
Please send me more information 

Address---------------~ 

City, State, Zip ____________ _J 

Mail this coupon to SD/C, Deanna Myerson, P.O. Box 
92275 WPC, Los Angeles, CA 90009-2275 



PARALLEL PROCESSING 

PARALLEL PROCESSING 
ATTACKS REAL-TIME WORLD 

Careful matching of applications to architectures 
holds the key to realizing parallel processing's potential 

for faster execution, higher throughput 

J. Virgil Hornstein 
Concurrent Computer Corp. 

Higher throughput, faster execution and rela
tively simple system growth paths are the obvi
ous benefits of parallel systems. By carefully 
mating application with architecture, system 
integrators can capitalize on the inherent paral
lelism of many applications to increase both 
speed and throughput. And, although compil
ers for producing parallelism at the instruction 
level are still in development, data-flow-pro
gramming and accessible operating systems can 
simplify the software task and avoid applica
tion recoding. 

Real-time applications involve heavy 110 
and varying, intensive, demand for compute 
power. For example, signal processing requires 
_enormous vector computation capability, sim
ulation entails a complex combination of 1/0 
and computation, and transaction processing 
necessitates fast response and machine backup. 

Three roads to parallelism 

Three real-time application environments 
lend themselves easily to machines with multi
ple processors. There is some debate whether 
all three qualify as true parallel processin~, and 

indeed some specific applications within them 
might be better called multiprocessing. But, 
still , regardless of definitions, the following 
parallel processing benefits are rewarding for 
system integrators: 

• Simultaneous execution of several unre
lated tasks as, for example, in program develop
ment with interactive terminal users operating 
independently at the same time. For applica
tions with multiple unrelated tasks, response 
time can be dramatically improved by dividing 
processor resources and load between 1/0 in
tensive and compute intensive tasks. This im
plementation pursues parallelism to the task 

MEMORY 

OPERATING SYSTEM 

1/0 

TIGHTLY COUPLED CPUs S HARI MEMORY 
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SYSTEM 
MEMORY: 

2 TO 28M BYTES 

CENTRAL PROCESSOR POOL: 
2 TO 12 32-BIT CPUs 

SB8000 BUS 

PERIPHERAL CONTROLLERS: 
MULTIBUS, SCSI/ETHERNET 

Tightly coupled, 
homogeneous 
architectures con
tain identical pro
cessors that 
share a common 
operating system 
and memory 
(left). One such 
system is the Bal
ance 8000 from 
Sequent (below). 
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level by coupling a central processor through 
shared memory to multiple computers, each 
handling several databases and terminal-origi
nated transactions. 

• Development and execution of interdepen
dent tasks, which typifies most real-time appli
cations in which a number of tasks perform 
functions related to the overall completion of 
an application. To execute interdependent 
tasks, a parallel system can optimize both price 
and performance by having several processors 
perform, with a host monitoring and displaying 
results. In this application, parallel implemen
tation can achieve orders-of-magnitude faster 
execution time (depending on the number of 
processors) than uniprocessor implementa
tions. 

• Simultaneous execution of multiple copies 
of the same task, each performing the same set 
of calculations on different input data, such as 
records in large databases. This application, 

typically performed solely on a large processor, 
provides particularly easy entry into the world 
of parallel implementation. The database-i.e. , 
the work-can be segmented and fed to N
number of processors, increasing system 
throughput on the order of the number of 
processors. Unfortunately, this type of applica
tion also provides a rich source of confusion, at 
least as far as terms are concerned, in that it 
closely resembles multiprocessing, where paral
lelism is not exploited at all. Perhaps it would 
best be characterized as a " halfway house," 
somewhere between true parallelism and 
" mere" multiprocessing. 

Successful parallel processing is directly re
lated to the mode of multiprocessor coordina
tion, which is a reflection of basic parallel 
architectural type. Consider a task sequence 
and its execution in uniprocessor, multiproces
sor and parallel modes (see " Parallelism as a 
network," below). In parallelism, execu-

Parallelism 
DATA NITWORK MODIL 

PROCESSOR TIME • 36 UNITS 

One technique of linking multiple processors in a 
single machine is to assume a data-networking 
operation (above). In this approach, each node 

represents the elements of solution data-Le., the 
results of tasks-(A, B, C, etc., in the diagram), while 
each path (A to B, A to C, etc.) is a processing task. 
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tion time is improved and absolute compute 
power is increased largely as a function of 
system organization and processor coordina
tion and synchronization. 

Synchronization-how closely processors co
ordinate concurrent problems and interact for 
solutions-is affected by the type of processor 
organization. Two types are the most important 
for parallel applications. 

The first , single instruction multiple data 
(SIMD) stream processors, are attractive for 
operations with inherent parallel possibilities, 
such as array processing for high-speed vector 
computation. SIMD machines have several 
processors performing the same operation (si
multaneously) on different data. Thus, N pro
cessors can multiply N numbers (in the case of 
vector computation) to dramatically increase 
computation speed. Many machines of this 
type exist, including the Control Data Corp. 
6600, IBM Corp. 360/ 11 and the Cray Corp. 

as a network 

Cray I in the larger systems. In addition, a new 
class of machines, supercomputer-like mini
computers, has recently appeared to broaden 
the spectrum of SIMD devices. Convex Com
puter Corp., for example, offers a supermini
computer processor that provides high-speed 
vector and scalar processing based on reduced 
instruction set computer (RISC) architecture. 

Multiple instruction multiple data (MIMD) 
stream systems are the second major type of 
processor organization. These have multiple 
processors running independently and working 
on different data, that is, each processor exe
cutes a different program or portion of a pro
gram. MIMD machines include the FX/8 from 
Alliant Computer System Corp., the 3200 MPS 
series from Concurrent Computer Corp. and 
the Balance 8000 from Sequent Computer Sys
tems Corp. These machines provide flexibility 
in meeting application requirements but are 
more difficult to synchronize than are SIMD 

Task AB uses results A as its input and produces 
result B as its output. Result B is then used as input 
to task BE, which produces output F, and so on 
throughout the model until the final output, H, is 
produced. The numbers shown on each of the tasks 
represent units of execution time. Execution can 
proceed only in the directions indicated by the 
arrows. A completely processed task must entirely 
enter a node before the node can be exited by any 
path. This is known as data dependence. 

executed, followed by task OF. Task FH can now be 
entered into the queue and executed, because 
solution data Fis available to tasks OF and EF. Task 
GH is the final task to be executed. Solution data H is 
complete. 

In the multiprocessor solution (bottom center), 
implemented with two processors, the actual time to 
data H availability is 19 units, thus decreasing 
execution time nearly 50 percent while doubling 
available processing power. 

The uniprocessor solution (bottom left) is the most 
time-consuming. At time zero, AB is arbitrarily chosen 
as first task, followed by AC and AD. BE and EF are 
chosen to be executed next, respectively, because 
task EF requires the solution data from task BE. Task 
CG is arbitrarily chosen as the next task to be 

In the parallel solution (bottom right) natural 
parallelism is exploited to run tasks in three streams, 
reducing actual execution time from 36 to 14 while at 
the same time providing capability for 72 time units of 
additional work beyond the uniprocessor solution. 
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MEMORY 

OS 

CPU 

machines. Synchronization is largely a function 
of the way multiprocessor systems are " cou
pled," that is, how the processors are linked 
with memory-loosely or tightly. 

In tightly coupled systems all processors ac
cess the same physical memory, called global 
memory, which allows them to operate on data 
in main memory for other processors. In loose
ly coupled systems, each processor typically 
accesses only its own local memory and must 

MEMORY 

LINK OS 

CPU 

1/0 

Loosely coupled architectures contain se/f
sufficent processors (above). Diagrammed 
below is the loosely coupled iPSC from Intel. 

communicate with other processors over a link, 
which means increased delay and over head. 

The processor-to-memory relationship af
fects throughput and influences operating sys
tem design as well as determines the efficiency 
of interprocessor communication. In a loosely 
coupled system all processors must have a copy 
of the operating system; in tightly coupled 
configurations only one copy is shared . This 
reduces system memory requirements. Tightly 
coupled systems include Alliant's FX/8 , the 
Multimax from Encore Computer Corp. , the 
Concurrent 3200 MPS and the Sequent Bal
ance 8000. 

The Flex/32, from Flexible Computer Corp., 
is an example of a multiprocessor system using 
both tightly coupled and loosely coupled tech
niques with modified UNIX and proprietary 
operating systems. Essentially, the Flex/32 is a 
packaged group of standalone processors, each 
with its own memory and 110 but with access to 
optional common memory for communication. 

Systems are also characterized as being either 
symmetric or asymmetric. Symmetric systems, 
such as Sequent's in which all processors are 
identical and equal (homogeneous), theoreti
cally can provide high throughput because each 
unit can execute all code: the operating system, 

LOOSILY COUPLID SYSTIMS DIVIDI TO CONQUIR 

ADJACENT NOOE CHANNELS 

LOCAL CHANNEL CONNECTIONS TO ADJACENT NODES 

GLOBAL CHANNEL 
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Error-Correcting 
2400 bps Modems from 
Multi-Tech Systems: 

When it has 
to be as good 
as it is fast 

• Dial-up 2400 bps modems have arrived. More 
datacomm users are upgrading from 1200 to 2400 
than ever before. But there can be a flip side to 
increased speed: More transmission errors. 
• That's why our MultiModem224E™ offers MNP™ 
error correction. Available in our 2400 bps desktop, 
internal and rack-mounted modems, MNP gives you 
100% error-free transmissions. No matter how bad 
the phone line. And MNP does it without the speed 
degradation of the less efficient, software-based 
protocols. 
• Another important point: MNP Class 3 has 
emerged as an industry standard. It's now in the 
public domain, and has been implemented in 
virtually all 2400 bps modems that offer error
correction. 

• So, why buy error-correcting modems from Multi
Tech? There are lots of good reasons, including: 
1. Multi-Tech modems are 100% Hayes-compatible 

(more so than Hayes' own 2400 bps modems*). 
And our MultiModem224E with error-correction 
costs less than a Hayes Smartmodem 2400 TM 

without error-correction. 
2. Bonus features, like speed conversion. Both 

synch and asynch operation. And battery-backed 
option settings and phone number memory. 

3. Versatility. The auto-dial/auto-answer Multi
Modem224E modems run at 2400, 1200 or 300 
bps, with or without error-correction, and do so 
automatically. 

4. A two year warranty that means something. Since 
Multi-Tech modems are designed and manufac
tured at our Minnesota headquarters (as they 
have been for the last sixteen years), you know 
we'll be here when you need us. 

• Please call us toll-free, at 1·800-328-9717, to get 
the rest of the reasons. And get a modem that's as 
good as it is fast. 
•tnfoWorld-815185- reprints available 

CIRCLE NO. 42 ON INQUIRY CARD 

Trademarks: MultiModem and the Multi-Tech Systems logo: 
Multi-Tech Systems Inc. • MNP: Microcom Inc. 

Smartmodem: Hayes Microcomputer Products, Inc. 

The right answer every time. 
Multi-Tech Systems, Inc. • 82 Second Avenue S.E. •New Brighton, Minnesota 55112 U.S.A. 

1-800-328-9717 • 1 ·61 2-631-3550 •TWX 910-563-361 O (Domestic) •Telex 4998372 MLTTC (International) 





When winnings everything, the fastest names 
in business tum to Symbolics. Just ask 'IlueSports 
Racing, the winning Indy 500 team. 

"During our practice runs at Indy this year, we went 
from 205 MPH lap speed to 214-just with a change 
of the small wings on the front of the car of 8/lOths of 
a degree. The Symbolics system lets us maximize our 
performance with corrections the human eye could 
never perceive'.' 

And now Symbolics can put your team on a winning 
track. Weve slashed the cost of symbolic processing
while boosting performance and reliability. So now 
you can get unparalleled productivity at a surprisingly 
affordable price. 

Announcing Symbolics expanded 3600 Series 
Meet our new 3610AE applications delivery system, 

the entry-level 3620 and the mid-level 3650 develop
ment system. Each offers you the first implementa
tion of a CMOSNLSI symbolic processor. And along 
with a 20-40% jump in performance, their single 
board processors deliver higher reliability, greater 
expandability, and lower life cycle costs-all in an 
office-size package. 

The total integration of Symbolics Genera™ soft
ware-including Symbolics Common Lisp™ -makes 
the newly released 7.0 version your best choice when 
you need an extensive range of tools for development 
and delivery of artificial intelligence and other 
advanced applications. And the 3600 Series easily 
integrates symbolic processing into your existing 

systems-with a wide range oflan
guages and networking protocols. 

Discover how Symbolics speeds 
solutions to 'IlueSports and companies 
like yours. Just return the coupon below 
or call 1-800-237-2401, ext. 12 
(in Colo., 1-800-233-6083, ext 12). 

Well bring you a fascinating video and a complete 
information kit about the expanded 3600 Series. 
Symbolics. When you're ready to pull ahead of the pack. 

Symbolics, Inc., Marketing Dept., 
11 Cambridge Center, Cambridge, MA 02142 

rYES,'i;;rt;:;;ctk;i ;ti~-;;;'a;ikatio:7;;b1=-"';1;-) 
I Tull me how Symbolics can help. I'd like: I 

D More information about the 3600 Series. -. 

I D Tu talk with a Symbolics rep who will bring a I 
videotape of customers' successes with Symbolics. 

I D Tu meet immediately with my Symbolics rep. · 
D Tu learn about becoming a VAR. I My primary industry is: _______ '.'!lllo... 

I 
My application is: 
Name: ________________ _ I Title: ________________ _ 
Firm: ________________ _ 

I Address:: _______________ _ 

1~ ~ ~ I 
I Phone: est time to call: ...J 
L-. - Symbolics. Inc .. Marketing Dept.. 11 Cambridge Center. Cambridge. MA 02142 -
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Mighty Micro. 

The Sperry PC/Micro IT from Hall-Mark. 
The Micro IT is the smallest yet fastest personal 

computer ever offered by Sperry, and it's available now from 
Hall-Mark. 

Based on Intel 's 80286 microprocessor. the Sperry 
Micro IT can handle growing demands for communications, data 
processing and office automation. as well as engineering and 
business analysis applications. 

• Accommodates two floppy diskette drives or a hard 
disk system 
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• Occupies only slightly more than one square foot of desktop 
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• Several advanced keyboard options 
• Three adjustable display monitor options 

For more details on Sperry's mightiest micro or any 
Sperry produd, call Hall-Mark today. Hall-Mark's got service at the 
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110 and computation. Asymmetric systems, 
such as Concurrent's, in which one processor 
handles system functions while other units per
form as application processors, theoretically 
provide a high degree of coordination. Because 
such systems are heterogeneous, they can both 
specialize by function and yet also allow for 
easy expansion through the addition of identi
cal auxiliary processing units, much the same 
as symmetric systems. 

Architectural type defines interprocessor 
communication techniques, which can be over 
networks, through shared memory, on inter
processor buses or via bus-multiplexed memo
ry. In loosely coupled systems, such as those 
based on the Intel Scientific Computers' cube 
networks and interprocessor buses, each pro
cessor has its own local memory for a high 
degree of transparency. 

Tightly coupled systems, such as Alliant's, 
use bus-multiplexed memory plugged into 
high-speed buses accessible to all processors 
that can read or write any part of global memo
ry through bus logic. Similarly, most tightly 
coupled systems also utilize shared memory in 
which processors communicate directly 
through common memory, which is the fastest 
means of intertask communications. 

Cache cuts contention 

Memory contention is addressed by various 
cache memory schemes. Cache memory is sim
ply local high-speed memory used to reduce 
frequency of access to global memory. Cache 
memory was developed to avoid the cost of 
adding high-speed global memory. As proces
sors got faster, they outdistanced inexpensive, 
slower memory. Adding cache as a buffer be
tween CPU and main memory considerably 
increases system performance by handling as 
much as 90 percent of the memory requests on 
the spot. 

Bus bandwidth, cache type and fetch method 
are central to overall system performance. In 
Concurrent's 3260 MPS, for example, the cen
tral processor contains an 8K-byte, four-way, 
set-associative cache and all other processors 
contain 4K-byte, direct-mapped cache and use 
the quadword identification capability of sys
tem global memory to maintain high through
put. When a processor performs a memory 
fetch , the information is returned if it is in 
cache; if not, a cache miss occurs. The miss 
causes a request to global memory, which re
sponds with an overall memory system 
throughput of 40M bytes per second. Four full 
words are placed in the appropriate cache. The 
next word requested by a processor is now 
likely to be in cache memory, so that the global 
memory need not respond . 

Thus, quadword fetch allows the processor to 
have a high cache-hit rate, which significantly 
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increases system throughput by decreasing bus 
and memory cycles. Sequent uses " write
through" caches, in which every memory regis
ter actually generates a full write cycle to mem
ory. According to Sequent, this eliminates stale 
data in the cache without significant traffic 
increases. Traffic is handled by a high-band
width ( l 3.3M bytes per second) bus that allows 
for overlapping operations. 

System type influences load balancing, which 
in turn is a reflection of basic architecture. 
Real-time applications typically benefit from 
both dynamic and static load balancing. 

In dynamic load balancing, the operating 
system decides where to run a process, selecting 
any idle processor or bumping a program of 
lower priority. Dynamic load balancing, which 
requires some operating system overhead but 
which provides better multiprocessor utiliza
tion, is found typically in tightly coupled sys
tems such as those of Encore, Concurrent and 
Sequent. 
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The Concurrent 
3260 MPS system 
is one such ma
chine (bottom). 
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Because real-time applications typically in
volve both types of load parameters, system 
architectures are perhaps better described in 
terms of coupling and transparency. In loosely 
coupled systems, such as those which make use 
of the hypercube design that came out of Cali
fornia Institute of Technology, processes must 
be statically allocated , because they cannot 
move from processor to processor. In tightly 
coupled transparent systems such as Sequent's, 
which are homogeneous multiprocessing sys
tems presenting themselves to the programmer 
as single processors, any idle processor is given 
work and there is some provision for dedicat
ing a processor to specific tasks. Concurrent 
provides both dynamic and static load balanc
ing by allowing auxiliary processing units to 
function as dedicated machines. 

Adapt software to architecture 

With these architectural considerations in 
mind, system integrators must look at how well 
and how fast an operating system handles task
to-task communication, how easily the opera
ting system maps requirements onto the system 
elements, and how actual coding is accom
plished. 

A variety of proprietary and several varia
tions of UNIX-based operating systems are 
available for parallel systems. UNIX, though 
ordinarily not seen as a real-time operating 
system, is well-designed for parallel-processing 
applications because it easily accommodates 
piping structures. Paths can be established be
tween tasks and functional units . 

The Ada language, mandated by the Depart
ment of Defense, although generally considered 
a multitasking parallel-processing language, 

holds the promise of eventually supporting 
implementations designed explicitly for paral
lel applications. Currently, however, software 
methodologies for application-program devel
opment are just being developed in such com
plex application environments as simulation. 
Meanwhile, system integrators can use data
flow programming analysis to begin decompos
ing the ir existing software offerings before 
mapping requirements over a potential system. 

Decomposition is simply the dismantling of 
an application in terms of functions, tasks and 
data to determine inherent parallelisms. The 
degree to which an application is decomposed 
and structured for processing is termed granu
larity. 

Large-grain parallel processing typically in
volves dividing the processing into functions 
and tasks; medium grain involves further de
structuring of tasks; and fine-grain program
ming takes parallel procedures to the instruc
tion level. While there is some controversy over 
what level of decomposition constitutes what 
degree of granularity, the fact is that large- and 
medium-grain solutions are being mounted 
now, while fine-grain systems exploiting paral
lelism await development of better, perhaps 
silicon-based, compilers. 

Fundamentally, there are two ways to attack 
an application: 

• Procedure driven, where the programmer 
writes the code to accomplish some task. In 
other words , the programmer creates a new 
program that exploits parallelism. 

• Data flow, where the programmer analyzes 
the flow of data through the system, how indi
vidual data packets move, what their sequential 
dependence is, and so on. In other words, the 

Parallel processing glossary 
Asymmetric system: One processor acts as a host, 
performing system functions, while other processors 
execute code by function or task. 
Decomposition: The degree to which an application 
and its tasks are divided into subtasks between 
processors for simultaneous excecution. 
Fine grain: Decomposition of the application at the 
instruction level. 
Heterogeneous system: All processors are identical 
and equal and perform the same functions. 
Large grain: Decomposition of an application, 
function or task into logical and functional units that 
can be computed concurrently. 
Medium grain: Decomposition of an application to 
allow concurrent execution of sequential operations; 
typically of related but independent processes, such 
as FORTRAN DO loops. 
MIMD (multiple instruction multiple data) stream: 
An architecture in which several processors perform 
different operations on several different data streams. 
MISD (multiple instruction single data) stream: A 

computer architecture in which several processors 
perform various operations on the same data. 
Parallel processing: A computing technique in 
which two or more interconnected processors 
simultaneously perform different parts of an 
application. 
RISC (reduced instruction set computer): An S/SO 
computer designed to increase performance and cut 
execution time by reducing the number of 
instructions. 
SIMD (single instruction multiple data) stream: A 
computer architecture in which a single set of 
operations is performed on a number of different 
types of data. Most commonly, this is an array 
processor with several processing elements governed 
by a single control unit with limited 
memory-to-processor communication for high 
efficiency in repetitive calculations. 
SISD (single instruction single data) stream 
computer: A serial processor that executes 
sequential instructions. 
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Let Telxon help 
you get the lead out 
of your integrated 

systems. 

The better your inte
grated system, the greater 
the need for timely input. 

Pendl and paper won't 
make it. 

Telxon gives you the way to start data into 
your systems electronicaily. 

Telxon Portable Tele-'Ii"ansaction Comput
ers (PTCs) mean accuracy as weII as speed. 
They prompt. They edit. They transmit and 
receive machine-readable data - to and 
from micro, mini, or mainframe. 

Consider the advantages. You can coIIect, 
process, store, transmit real-time data on 
the spot - where it originates - no matter 
how remote the location. 

You'II like the way Telxon's Cobol-like 

l / 
() # 

lt. 

TCAL language handles 
your most chaIIenging 
applications. Our docu
mentation is complete, 
accurate, available. 

Telxons world leadership in handheld 
computers gives you the support and serv
ice you want - with 
56 offices and a 24-
hour hotline to back 
you up. 

Do you know us? 
CaII 800-321-2424 (in 
Ohio 800-222-3330) 
or write Telxon, 3330 
W Market St., Akron, 
Ohio 44313-3352 . 

Call or write for free video tape, "Telxon Portable Tele-Itansaction 
Computers ... The Systems Solution." Specify 3/4", 1/2" VHS or Beta. 

TEl.Xf/Jll 
Think what we can help you do. 
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REPRESENTATIVE MULTIPROCESSOR AND PARALLEL PROCESSOR VENDORS 

Company Model Processor type Maximum CPUs Operating systems 

Alliant FX/8 64-bit, proprietary, CMOS gate arrays 20 (8 CEs, 12 IPs) UNIX 4.2 (Concentrix) 
Arete Series 1000 (1100, 1200) MC68000, MC68020 2,4 UNIX System V (ARIX) 
Concurrent 3200 MPS series 3250XP (proprietary), 3280XP (proprietary) 10 OS/32 (proprietary) 
Convex RISC UNIX 4.2 
Elxsi 6400 64-bit ECL gate arrays 12 UNIX System V.2, UNIX 4.2, EMBOS 
Encore Multimax NS32032 20 UNIX System V, UNIX 4.2 (UMAX V, UMAX 4.2) 
EnMasse E/CS MC68000, MC68010, MC68020 28(4 FPS, 24 APS) UNIX System V (E/OS) 
Flexible Flex/32 NS32032 or MC68020 20 per cabinet UNIX System V, MMOS (proprietary) 
Intel iPSC 80286 128 XENIX 
Masscomp MC500 series MC68000, MC68010, MC68020 4 UNIX System V, UNIX 4.2 (RTU) 
Sequent Balance 8000, 21000 NS32032 

programmer looks at what may be an existing 
application, sees what tasks may be executed in 
parallel (effectively performs some decomposi
tion) and writes or re-writes the code . 

Either way, those parts of the application 
that do not share dependencies-that is, do not 
rely on the same data-are the most likely 
candidates for parallel processing. After the 
application has been subdivided in this fashion, 
a data-recombination method must be worked 
out to provide a complete solution. Thus, in 
defining data flow, structure, dependencies and 
recombination method, the programmer has 
also defined an application that makes use of 
large-grain parallelism. 

If the application is new, data-flow analysis 
can provide readily discernible parallel paths 
so that jobs and tasks can be allocated to 
various processing units. For existing pro
grams, decomposition may be harder. Start by 
performing data-flow analysis and then map
ping the problem functionally over a set of 
processors. This will give some estimate of 
required system size and provide a starting 
point for decomposing the problem into a man
ageable number of processes. 

Typically, real-time applications have inher
ently parallel paths whose execution can be best 
accomplished through a hybrid system with 

12, 30 UNIX System V, UNIX 4.2 (DYNIX) 

multiprocessing and array-processing capabili
ty. For example, the developer might exploit 
parallel processing for multiuser, multipro
gramming applications requiring fast response 
and array processing for number crunching. 

Functional allocation, or a one-to-one map
ping of function to processor, clarifies the pro
cessing requirements. System integrators also 
must consider traffic sharing-diverting the 
main job stream into smaller streams for sepa
rate processors. In real-time applications, inter
processor communication speed must be deter
mined and a system selected that minimizes it 
for faster application run-time, lower overhead 
and lower costs. D 

J. Virgil Hornstein is senior manager of large 
systems at Concurrent Computer Corp., Tinton 
Falls, N.J. Previously, Hornstein was a computer 
application product manager for Perkin-Elmer 
Corp. He holds a bachelor of science degree and 
a Ph.D. in chemistry from Georgia Institute of 
Technology and a master of business 
administration degree from Columbia University. 
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THE HARDEST -PART 
OF STARTING YOUR 
PC NETWORK WITH 

AT&T'S STARLIN. 
Opening the box is about as hard as it 

gets. After that, all you have to do is plug 
an AT&T STARLAN Network Access Unit 
card into an expansion slot in each of your 
PCs. Then connect the PCs using ordinary 
modular phone cord. 

Next, install your AT&T Network Pro
gram, and just like that your independent-minded stand-
alone becomes a team player ready to share information, 
software and high-priced peripherals. 

As many as ten computers can be linked together this eas
ily. And because there's no expensive central equipment to 
buy for this basic Daisy Chain configuration, your start-up 
costs are kept to a minimum. 

Expanding your network is easy too. Thanks to 
STARLAN Network's modular design, you can do it with 
standard telephone wiring and a Network Extension Unit. 
So up to one hundred users spread across an entire depart
ment can work more productively together. 

Your departmental STARLAN Networks can also be 
linked by connecting them to AT&T's powerful Information 
Systems Network. So virtually all the information process
ing equipment throughout your company, from PCs (using 
MS*-DOS or UN1x·· operating systems) to mainframes, can 
be part of a fully integrated, cost-effective system. 

STAR LAN Network is backed by AT&T's century of net
working experience. It's efficient, reliable, and available now. 
To find out how to take your first step towards a total net
working solution, contact your AT&T Account Executive, 
your authorized AT&T supplier or call 1800 247-1212. 

*Trademark of Microsoft Corporation 

AT&T 
The right choice. 

© 1986 AT&T 



U ntil now, you expected to get 
what you paid for. Bruning's 
new ZETADRAF 900 E-size, 

single sheet plotter gives you more. 

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

And at the same time, we reduced 
the price! 

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

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

ZETADRAF 900 supports all 
major CAD software packages and 

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

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

(BRUNING) 

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

A"ri1io• of 
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HUMAN INTERFACE TECHNOLOGY 

USER INTERFACES 
OFFER GREATER POWER 

DBMS, graphics and voice-recognition systems 
use second-generation interfaces to put complex applications 

at novice users' fingertips 

Gene R. Talsky 
Contributing Editor 

Innovative hardware devices and software 
interfaces are delivering powerful applications 
to even the most inexperienced users of IBM 
Corp. PCs and compatibles. Database manage
ment, computer aided design and engineering, 
statistical analysis, and graphics systems are 
becoming more widely used as they become 
easier to learn and use. And voice recognition is 
proving to be more effective than either mice or 
keyboard-macro software in minimizing the 
repetitious keystroking required by most appli
cations software. Interface technology, both in 
support of these devices and in itself, is making 
complex and powerful application software 
more accessible to general computer users, 
while making it easier for specialists to get the 
most out of their software. 

Unlike early CP/M-based business applica
tions, which derived their interfaces from line 
editors, the hierarchical structures in which 
today's software menus are nested are particu
larly user-supportive. Users always know exact
ly where they are in such structures, because 
their path is documented on-screen during 
most operations. And, their screens show them 
which submenu functions are available to them 
at any given time. 

Historically, the complexities of getting re
sults from graphics software have been more 
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than most business people could cope with. 
Last year less than 20 percent of large corpora
tions used their PCs for business graphics. The 
advances in software-interface technology now 
make it possible for business and professional 
people to use sophisticated application soft
ware to produce complex reports and profes
sional-quality graphs, presentations, designs 
and drawings. Also, software developers with 
minimal computer expertise can create com
prehensive database applications. 

But, it's not all magic yet. The price exacted 
for this new power is the need for a more 
thorough understanding of the applications 
and data. Unfortunately, learning to use these 
more sophisticated capabilities often proves to 
be more challenging than learning typical word 
processing or spreadsheet applications. Howev
er, the rewards are well worth the effort. 

Interfaces pioneer new technology 

Among the software products introduced in 
1986 that represent second-generation user
interface technology-powerful capabilities 
with truly innovative interfacing-are Micro
rim Inc.'s R:base System V and Maymod 
Corp. 's DataSpace. Expanding upon tradition
al menu-selection techniques, R:base System V 
enables novice users to develop databases and 
other applications with little or no effort 
through clever and comprehensive on-screen 
prompting in its "Express" functions. System 

Combining im
ages, lines and 
text in a wide va
riety of fonts, 
Computer Sup
port's Diagraph/ 
2000 package 
enables novices 
to develop pro
fessional-level 
graphics. Users 
can select graph
ics from a library 
of more than 
2,000 images. 
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V's "Prompt By Example" functions make 
accessing databases almost foolproof-without 
the need to learn command syntax. 

Maymod's DataSpace, a statistical analysis 
system for information providers, offers 
unique capabilities. Through its proprietary 
logical data-compression technology, Data
Space can store large quantities of data in a 
highly compressed format , reducing storage re
quirements by 50 percent or more and signifi
cantly speeding access. In addition, DataSpace 
employs a highly visual and extremely easy-to
use interface that enables even laymen with 
little statistical expertise to develop complex 
cross-tabulations for market research, econom
ic and statistical and related analytical applica
tions. 

Both R:base System V and DataSpace, how
ever, require users to have a thorough under
standing of both their applications and their 
data. 

Decision Resources Inc., acquired by 

Ashton-Tate this year, exemplifies the classic 
vertical-menu approach in its ChartMaster and 
SignMaster packages. Early versions were diffi
cult to use because obscure messages, menu 
paths and selections offered real challenges to 
experienced computer users and completely 
baffled the novices. Later revisions substantial
ly improved the standard menu-driven inter
faces . They also serve as the basis for Map
Master and DiagramMaster. The latter 
incorporates hundreds of predrawn illustra
tions. 

However, newer products offer even greater 
capabilities with better interfaces. Harvard 
Presentation Graphics-a desktop publishing 
package from Software Publishing Corp.-of
fers an easier menu interface, and includes 
preformatted presentations for titles, bullet 
lists, columns, tables and pie and bar charts. 
The standard formats make it easy to create 
frequently used charts and graphs. In addition, 
the package supports film output-both on-site 

R:base System V exemplifies 
R:base System V, from Microrim Inc., represents a 

revolutionary approach to developing and using a 
database management system. It is a logical , 
evolutionary development from the company's earlier 
R:base 4000 and 5000 systems. Microrim enhanced 
the Applications · Express module as implemented 
earlier in R:base 5000 to support the development of 
database applications. And Definition Express 
enables users to easily and quickly define columns 
(fields), tables (files/relations) and computed columns. 

Database developers can define the rules for each 
field almosl entirely through menu selection. The 
various relations between tables can be readily 
established by user-defined views of selected data 
from one or more tables. R:base System V also 
provides direct menu access to applicable DOS 
commands for directory and file access and 
manipulation. Application Express is now dedicated to 
applications development, and includes nested 
menus and dynamic on-screen help menus. Through 

multiple-choice prompting, the functions for each 
screen menu item are readily defined, including data 
entry, editing, deletion and record search and 
selection. 

R:base System V also includes Forms Express and 
Report Express, rounding out the Express capabilities 
that make it one of the easiest 
application-development packages. Forms Express 
not only makes it easy to design basic input forms, it 
also enables users to draw boxes around any 
sections of the form and to designate custom colors 
for each field . Report Express provides for the 
development of complex reports with multiple control 
breaks and compute fields without having to write 
code. Both Forms and Report Express furnish access 
to multiple tables for inputting and reporting. 

With a several hours effort, most of which can be 
devoted to interacting with System V's screen menus, 
instructions and prompts, users can define fairly 
complex databases with multitable input forms and 
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systems such as Polaroid Corp. 's Palette and, 
for more professional quality, outside slide 
processing concerns, such as Magicorp. 

GraphStation, developed by Signature Infor
mation Systems Corp. and marketed by Soft
ware Clearing House Inc. , offers on-screen, 
nested menus that show exactly where in the 
hierarchy the user is at all times. Within that 
hierarchy, GraphStation provides a variety of 
function options offering maximum flexibility 
in manipulating both the content and appear
ance of the graphs it produces. The company 
has solved the major annoyances of most 
graphics software by allowing complete modifi
cation of the size , shape, appearance and place
ment of headings and legends for any graph. 
And, users can make most changes to the graph 
while both the menus and the graph are on
screen, so that the options available and the 
effect of the changes are immediately visible. 

GraphStation provides for direct on-screen 
modification, elimination or addition of values 

second generation 
presentation-ready reports. 

of any bar or line. Any graphic element in a 
chart can be changed-such as from a bar to a 
line-by simply pointing to one of the bars and 
making the change through menu selection. 
Similarly, the chart's fill , shape or line thick
ness-virtually any aspect of appearance-can 
be changed through menu options. When the 
graph is saved after the modifications are 
made, the changes to the graphic image also 
revise the data originally entered to create the 
graph. GraphStation also includes a " draw" 
capability, enabling creation of images that can 
be standalone or appended to graphs. 

Sarona Corp. , previously known for its word 
processing system, this year introduced Deci
sion Graphics, a powerful graphics package 
that combines a multitude of graphics and 
statistical capabilities with nested, on-screen 
menus. Symbols that are automatically-sized 
proportionately can be used to portray values. 
Users can exploit windows to portray overlayed 
graphs and can zoom in on a segment of the 

R:base System V applications are also easier to 
use than those of earlier R:base versions and most 
other DBMS-based applications. Its " Prompt By 
Example" capability virtually eliminates the need to 
know the proper syntax for selection or inquiry 
commands. Further, users can incorporate Prompt By 
Example in their own applications. The View 

developed on other systems, including Lotus 
Development Corp., ASCII, DIF (document 
interchange format) or Sylk files . It is not even 
necessary to predefine the System V table into which 
the data is to be loaded. File Gateway looks at the 
first few records to provide an interim layout of the 
data. Users simply modify that layout on the screen. 
File Gateway then converts the data, providing a 
running tally of accepted and rejected records. After 
the conversion is complete, File Gateway displays the 
rejected records, providing users the opportunity to 
correct questionable fields or to delete records 
completely. 

capability enables users to input data to as many as 
five different tables from a single form and to produce 
reports accessing data from all of those tables 
without defining variables. Views can include only 
those selected columns and rows that meet defined 
conditions. The powerful View feature enables users 
to make up for a lot of design mistakes and 
omissions. Moreover, Application Express enables the 
development of menus and selectable options that 
eliminate the use of most, if not all commands. 

Microrim 's File Gateway, a carry-over from earlier 
R:base systems, offers easy conversion of files 
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System V is representative of the best of the new 
generation of user-friendly systems, offering complex 
and comprehensive capabilities to both novices and 
experts. Although it does require a thorough 
understanding of data structures and relationships 
within the database, it is easy to learn because of the 
way it employs menus and screens. 

Menus and extensive on-screen 
prompts enable developers to 
easily build menu-driven 
applications with Microrim's 
R:base System V. 

83 



84 

One of the most significant 
develo~ments in IBM ASCII terminals 

is the one you may never use. 
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Announcing an IBM first: 
the three-year ASCII 
tenninal warranty. 

Here's how it works. 
Should you have a prob

lem with any of the three 
elements* of an IBM ASCII 
terminal purchased after 
June 15, 1986, just take the 

problem element to any 
IBM Service Ex

change Center or 
IBM authorized 
remarketer. 

They'll exchange 
the non-working ele
ment for one that 

works. So you'll be on 
your way with a mini

mum of downtime. 
How will you know 

which element isn't working 
properly? Our built-in diag
nostics let you know quickly. 

Of course, all this may 
well be academic. For given 
the reliability that's built 
into every IBM ASCII termi
nal, the three-year limited 
warranty is one feature 
you'll probably never need. 

Emulation 3161 3162 3163 3164 

ADDS Viewpoint x x 
DEC VT220/I00/52 x 
DEC VTl00/52 x 
DEC VT220 w/Hot Key/ 

3708 x 
Hazeltine 1500 x x 
Lear Siegler ADM-3A x x 
Lear Siegler ADM-5 x x 
Tele Video 910, 910+, 

912,920,925,925£ x x 
Tele Video 950 x 
WYSE50/50+ x 
IBM 3101 x x x x 
Enhanced IBM 3708 

Attachment x 

Introducing the 132-column 
IBM 3162. 

But our three year war
ranty isn't the only signifi
cant development in IBM 
ASCII terminals. 

There's our new full
function 3162. 

It features a crisp, clear, 
readable 9 x 15 character 
cell~* 

And it's available with 
our new amber-gold 14-inch 
screen. Or our new green 
14-inch screen. Your choice. 

What's more, not only is 
the IBM 3162 switchable 
between 132 and 80 columns, 
it shows 28 rows of data. 
Which enables it to display 
even more information. 

The 3162 comes with a 
compact, yet fully-func
tional, 102-key keyboard. 
Or a space-saving 84-key 
keyboard. 

But, of course, size isn't 
everything. Read on. 

New developments 
in emulation. 

Our exclusive plug-in 
Emulation Cartridges allow 
all our ASCII terminals to 
operate in the most widely
used data streams. (Includ
ing the DEC VT 220 and 
WYSE 50+ .) So that in
stead of changing terminals, 
you merely change cartridges. 

And, in addition to their 
changeable personalities, all 
IBM ASCII terminals share 
another trait. The ability to 
operate in their own function
rich native mode. 

What isn't new. 

Our superb ergonomics, 
for one thing. And our quan
tity discounts, for another. 

Neither is the availabil
ity of financing from IBM 
Credit Corporation. Or the 
quality and support you'd 
expect from IBM. 

For more information, 
contact IBM or your market
ing representative. Or call 
1800 IBM-2468, Ext. CM/96 
for the IBM authorized 
supplier 
nearest 
you. 

==-=::® - ------ - -- -.. ---- --------·--~-·-

This limited warranty applies only to ASC II terminal models 3161, 3 162, 3 16:l and 3164 purchased in the U.S. and Puerto Rico. 

*Keyboard, display and base. **9 x 15 charac"le r cell in 25-line mode on ly. 
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Extensive menu 
options in 
Samna's Decision 
Graphics pack
age enable users 
to develop a full 
range of business 
charts and 
graphs. Users 
can combine 
functions, tables 
and macros to 
produce charts 
via simple cursor 
selection. 
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data in a file by date or by specific values. 
Three-dimensional graphs can reflect multiple 
data sets and/or files overlaid on a 2-D graph. 
Decision Graphics facilitates the most com
mon business graphics need-the continuous 
updating of data to reflect changing business 
realities, such as current quarterly figures com
pared to those of the previous quarter and to 
the same quarter in the year before. Adding and 
combining data to create new files requires 
minimal effort and keystrokes. 

The main menu contains I 0 primary-func
tion selections on the left, a directory of the 
data files in the center and a directory of 
user-defined macros on the right-everything 
users need to readily access functions , to select 
data and to choose their own macros. As each 
menu in the hierarchy is accessed, the path 
remains on-screen, as do the selection options. 
Additionally, the company provides a "menu 
road map" card that shows the relationships of 
the nested menus. 

Comprehensive statistical functions-in
cluding moving averages, linear regression, ex
ponential and logarithm-are embedded with
in Decision Graphics, which also provides a 
slide-show capability. Comprehensive font, 
line, pattern, color, formatting and scaling ca
pabilities provide users with readily accessed 
features to enable them to produce high-quality 
presentation of their data. 

Interfaces add creativity 

Several new packages provide considerable 
creative capabilities, enabling both experienced 
and inexperienced designers to readily develop 
sales presentations, direct-mail pieces, data 
sheets and brochures. For example, Computer 
Support Corp. 's Diagraph/2000 system em
ploys on-screen, horizontal function-key 
menus, coupled with a comprehensive printed
image catalog to enable users to access more 
than 2,000 graphic images. Each of its libraries 
includes several optional disks containing hun
dreds of specialized images, covering most 
business, industrial and personal graphics ap
plications. The images include computers and 

related office-automation equipment, anatomi
cal drawings, maps, portraits, landscapes and 
cityscapes and various industrial processes. 

Many of the libraries allow several graphic 
images to be joined to form composites, and 
full-image editing enables users to add their 
own creativity. Computer Support can also 
digitize corporate or product logos for users to 
include in their libraries. The images are com
plemented by a full range of typefaces. 

In using Diagraph/2000 to develop graphics 
for internal presentations, newsletters, sales 
literature or direct mail, illustrators and design
ers simply find the images they want in the 
catalog, select the proper number to bring them 
to the screen and start editing. All functions are 
performed by hitting function keys, which are 
graphically portrayed on the bottom of most 
screens, and which include textual explana
tions. The options for each are listed at the top 
of the screen. Although little is revolutionary, 
their simple, direct interfacing makes compre
hensive graphics capabilities more accessible to 
all users. 

Visual Communications Network Inc.'s Con
corde package offers 14 comprehensive librar
ies of full-color graphics images, from which 
users can produce impressive slide shows and 
demonstrations. Concorde also offers tradi
tional bar, pie, line and other business charts. 
Although the Concorde interface is not as intui
tive as some others, the capabilities it delivers 
have the potential to make graphics artists out 
of business users. 

Diagraph/2000 and Concorde employ differ
ent forms of traditional nested-menu selection 
techniques. However, each delivers advanced 
clip-art and creativity capabilities, enabling 
users who are not artists, designers or illustra
tors to produce highly effective creative works. 

CAD for beginners 

Engineers, architects, draftsmen and design
ers have little difficulty understanding and 
using CAD systems. However, for most other 
users, whether they want to design a new prod
uct, or a better mouse trap, CAD systems are 
overwhelmingly complex and difficult. A num
ber of newer CAD systems aim at less experi
enced users, but they tend to compromise on 
capabilities. 

Autodesk Inc.'s AutoCAD is by far the most 
widely used PC-based CAD system. However, 
it is not easy to tap its powerful design capabili
ties. On the other hand, Autodesk structured its 
product and marketing strategy to encourage 
third parties to develop tools to make Auto
CAD accessible to wider audiences. One exam
ple of how the power of AutoCA D can be made 
available to amateur architects and engineers is 
the interface provided by the combination of a 
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HOW IAR DOES YOUR 
DRIVE SUPPUERGO 
TO GIVE 'IOU All EDGE? 

9" Drives: 800 MB, 
or 520 MB sized for 
today's smaller superminis. 

NEC goes all the way to 800 MB. 
NEC continues to expand the edges of disk drive 
technology farther and farther. So your computer 
systems can be more competitive. 

Again we've edged out every other Winchester 
drive maker. One of our 9" Winchesters now has a 
capacity of 800 MB. Our other 9" Winchester has 
520 MB. Our newest 8" has a capacity of 337 MB. 
We make you faster on your feet. 
Capacity is not the only edge our large drives 
offer. They're also fast. Our 800 MB drive has a 
2.4 MB/sec data transfer rate and a 15 ms. seek time. 

And our 9" Winchesters use a special design 
that supports the spindle at both ends resulting in 
greater read/write accuracy. 
NEC drives are still going, after others fail. 
Take our 8" Winchester. It has the longest MfBF 
in the industry. 24,000 POH. Which makes it two 
to three times as reliable as anybody else's. 

Our 9" drives are also outstanding. With 20,000 
POH. And the MfTR of our large drives is less 
than one hour. 
© 1986 NEC Corp. 
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NEC keeps going for more. 
NEC offers you one other important thing you 
need in a disk drive supplier. A solid future. Our 
experience in disk drive technology goes all the 
way back to 1959. And during the past 27 years 
we've added a stream of innovations in both design 
and manufacturing. So, we have the resources, the 
talent and the commitment to keep giving you 
an edge. 

If your disk drive supplier doesn't go this far, 
isn't it time you called NEC. Call 1-800-343-4418 
(in MA 617-264-8635). Or send us the coupon. 

NECB" 
Winchesters 

have twice the 
industry standard 

MTBF. 

D Please send me more information on NEC disk drives. 
D Please have a salesperson call. 
Name 

Title 

Company 

Address 

Cit 

State 

Tel( 

NEC Information Systems. Inc. 
1414 Massachusetts Avenue 
Department 1610 
Boxborough. MA 01719 

CaC Computers and Communications 

Zip 

NEC 
NEC Information Systems, Inc. 

mms 12 86 



''For about $400,000 
you can purchase a 
powerful VAX 8600 
Supennini:' 

"For the same $400,000 
you can purchase the 
equally powerful 
RIDGE 3200, as well as: 
A 1987 Ferrari 308 ...................... ($64,000) 
A four-year Harvard scholarship 

for your oldest child .................. ($61,600) 
An Aspen Ski condominium .............. ($133,000) 
A fully-equipped 34' Catalina sailboat. ..... ($56,000) 
1\vo midfield tickets to the next 

ten Super Bowls ...................... ($20,000) 
1\vo cases 1966 Dom Perignon .. . ......... ($3,600) 
"His & Her" 1987 Kawasaki Concours 

motorcycles ......................... ($11,800) 

Or skip th·e extras, and 
get the RIDGE 3200 
Supennini for under 
$50,000:' 

RIDGE 
IA 

Ridge's proven RISC design 
provides superior architecture. 
Plus high performance integer 
and floating point calculations. 
128mb real memory and 4GB 
virtual memory address space. 
A UNIX operating system. 
18mb/sec input/output. Up to 
8GB of file storage. And mea
sured mean time between 
failure of 16 months.* 

For the full story on the 
RIDGE 3200, please call or write 
us today. 

Ridge Computers 
2451 Mission College Blvd. 
Santa Clara, CA 95054 
800-821-8975-U.S 
800-468-1848-CA 

VAX is a trademark of Digital Equipment Corporation . UNIX is a trademartl ol Bell laboratories. 
RIDGE 3200 is a trademark of Ridge Compul8fs. Copyright 1986 Ridge Computers. 

•Field experience measured oo 200 Ridge 32 systems. 
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HUMAN INTERFACE TECHNOLOGY 

Scriptel Corp. digitizer and ACAD Partner 
software from Chase Systems. By providing 
preformatted tablets (templates) that are placed 
under a translucent Scriptel digitizer, ACAD 
Partner software provides simple access to 
complex AutoCAD commands, eliminating 
most of the difficulties along with much of the 
keyboard entry. 

sions to architectural structures, as well as to 
apply vanishing-point perspectives and coordi
nate geometry for producing accurate land
development illustrations. 

ACAD Partner enables users to pick more 
than 200 AutoCAD commands by simply mov
ing the Scriptel stylus, or mouse. Templates and 
Chase software are available for different appli
cations, including engineering, architecture, 
fluid- and process-flow diagrams and other 
technical applications. Macro tablets harness 
the powerful AutoCAD LISP interpreter, pro
viding instant access to macros that Chase uses 
to automatically provide appropriate dimen-

The package also enables users to develop 
their own macro tablets, minimizing interac
tion with AutoCAD and its complex command 
structure. ACAD Partner also includes utilities 
applicable to the various design disciplines 
supported by AutoCAD. Chase software, in 
conjunction with one of Scriptel's innovative 
translucent digitizers, provides an excellent ex
ample of how new hardware- and software
interface technology enables users to readily 
obtain masterful results from complex applica
tions. 

Unlike AutoCad, Atlas Advanced Mapping 
Package (AMP), offered by Strategic Locations 

DataSpace compresses data for quick access 
Every economist, statistician, market researcher, 

financial analyst and MBA student dreams of having 
instantaneous access to huge amounts of data to 
perform complex analyses. Until recently , such 
analyses required mainframes and highly trained 
users; IBM Corp. PC hardware and software have not 
been able to provide fast cross-tabular analysis of 
large statistical databases. Maymod Corp.' s 
DataSpace is one of the first PC-level products to 
offer statistical power with the requisite speed to 
access large volumes of data. 

To do so, DataSpace requires that the information 
be transformed and that users thoroughly understand 
the structure of the data in the database. The 
transformation process converts an existing relational 
or hierarchical database of fixed or variable records 
into a proprietary, compressed format for fast access. 
The transformation is performed by the provider of 
the information, with the support of Maymod, and is 
transparent to end users. 

Loading DataSpace on a PC requires less than a 
minute. The initial DataSpace screens immediately 
illustrate its unique, highly visual interface. On the left 
the screen provides a complete scrolling inventory of 
the data elements available for cross-tabulation. A 
single stroke designates the data that will constitute a 
hyperpage, page, column or row. Cell computation 
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options are automatically shown in a separate 
window. 

As users move through the options available for 
mathematical computation, descriptions of each are 
shown. These provide concise descriptions of the 
results that will be obtained by utilizing such 
mathematical functions as sum, count, average and 
percentages, as well as complex trigonometric 
functions. After the options are chosen, the 
cross-tabulation is displayed within seconds, almost 
regardless of the size of the database accessed. 

Should a cross-tabulation be not quite 
right-perhaps the data segment is too large or 
small, or the sums or counts in the cells need to be 
enhanced by percentages-users can quickly return 
to the primary selection screen and revise their 
selection criteria and view the new results . If the initial 
segment is too large, another criterion can be 
selected to narrow down the analysis. 

After single-keystroke designations, the new results 
are shown almost immediately. Thus the iterative 
processes required for complex analysis are reduced 
to commonplace operations. 

A statistical-analysis package, Maymod's 
DataSpace employs a unique interface that 
allows users to establish the structure of the 
data they are analyzing. 
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:Disk Crashes 
. Negatively Impact 

So Hitachi Disk Drives are Built to Last. 

"That • $( #&! ! system you sold us died. 
The disk drive crashed." To the customer on 
the phone it doesn't matter that you purchased 
the drive from someone else. Your logo is on the 
product. 

Hitachi understands the feeling. After all, 
we're one of the largest OEM computer system 
manufacturers in the world, and we use disk drives 
in our own equipment, too. If a drive should fail in 
a piece of our equipment, we'd get those charm, 
ing phone calls, same as you. 

So we use the most reliable disk drives 
available anywhere: Hitachi disk drives. 

The art of making disk drives better. 
Hitachi has 1,500 design engineers who 

work on nothing but disk drives. We design and 
build our own motors, heads, microprocessors, 
and custom LSI to ultra, high specifications. Then 
we subject them to the most stringent Quality 
Assurance program in the industry. We've 
learned over the past 15 years of disk drive 
manufacturing that this is the only way to make 
drives good enough to use in our own systems. 

A serious commitment to disk drive solutions. 
We have one of the broadest lines of state, 

of ,the,art disk drives you can find, including 
3.5", 5.25", 8", and8.8"Winchesters. We've 
also made the enormous R & D expenditures 
necessary to be one of the pioneers in optical 
storage technology. 

Hitachi is serious about staying with the 
product line for the long haul. Very serious. 
We believe in forging long, lasting relationships 
through a combination of superior quality 
products and superior support. 

With Hitachi, you choose a business 
partner who will be here to work 
with you, today and tomorrow ... 
helping you to keep 
your phone ringing 
with new orders, 
not complaints. 

Fast Action: 
To obtain pr:oduct 
literature immediately, 
CALL TOLL FREE 
1,800/842-9000, 
Ext. 6901. 
Ask for literature 
number PB,001. 



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

@HITACHI 
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HUMAN INTERFACE TECHNOLOGY 

Combining a transparent digitizer tablet 
and Chase Systems' ACAD Partner software 
enables novices to tap the power of Auto
desk 's AutoCAD package. More than 200 
AutoCAD commands are accessible simply by 
moving the digitizer's stylus and pressing the 
button. 

Planning, has its own user-friendly front-end 
interface, called ExpressMap. ExpressMap pro
vides user access to Atlas AMP's extraordinary 
mapping capabilities. Menus and macros 
enable users to easily choose demographic data 
and geographic boundaries, including those for 
all 50 states, with a zoom function that isolates 

regions as well as boundaries for standard mar
ket areas. The company also offers a large num
ber of census and demographic distribution 
tables that can be overlaid on the maps. 

Maps are one of the most effective means of 
visually portraying data on past, current and 
projected status of market penetration and 
share, territorial coverage and development 
and client distribution. ExpressMap and Dia
graph/2000 both enable general business users 
to produce presentation-quality geographic il
lustrations for both internal and customer pres
entations of proposals and sales literature. 

Voice recognition says a lot 

Voice-driven technologies offer users what 
may be the easiest possible interface. For exam
ple, Roar Technology Inc. provides this emerg
ing interface in its VoiceKey system. Operation 
merely requires plugging the interface board 
into a slot in the PC, plugging the microphone 
or headset into the board and loading the 
software. VoiceKey provides four separate sets 
of 128 macros. 

VoiceKey has three basic functions: to define 
or modify a vocabulary, to train or verify a 
vocabulary and to use a trained vocabulary . 
The first enables users to define an expression 
by keying it into the vocabulary table and then 
entering the keystrokes that the expression is to 
initiate. Next, users speak the expressions into 
the microphone, first to train VoiceKey and 
then to verify that the system recognizes the 
voiced expression. Using the system entails 
nothing more than speaking the appropriate 
expression into the microphone and seeing the 
results on the screen. 

For example, this article was written using 
Microsoft Corp.'s Word. After booting the sys
tem, saying "word" into the microphone 
caused the PC to change from drive A> to C>, 
to change the c:\directory to c:\Word and to 
load the Word program. Similarly, repetitive, 

Companies mentioned in this article 
Autodesk Inc. Decision Resources Inc. Microrim Inc. Scriptel Corp. Strategic Locations Planning 
2320 Marinship Way 25 Sylvan Road S. 3380 146th Place S.E. 4145 Arlingate Plaza 4030 Moorpark Ave. 
Sausalito, Calif. 94965 Westport, Conn. 06880 Bellevue, Wash. 98007 Columbus, Ohio 43228 San Jose, Calif. 95117 
(415) 332-2344 (203) 222-1974 (206) 885-2000 (614) 276-8402 (408) 985-7400 
Circle 337 Circle 340 Circle 343 Circle 346 Circle 349 

Chase Systems Magicorp Roar Technologies Inc. Software Clearing Visual Communications 
623 Park Meadow Road 50 Executive Blvd. 1230 Sheppard Ave. W. House Inc. Network Inc. 
Westerville, Ohio 43081 Elmsford, N.Y. 10523 Downsview, Ontario 771 Neeb Road 238 Main St. 
(614) 899-0400 (800) 367 -6244 M3K 1Z9, Canada Cincinnati , Ohio 45238 Cambridge, Mass. 02145 
Circle 338 Circle 341 (800) 268-7985 (513) 451-6742 (617) 497-4000 

Circle 344 Circle 347 Circle 350 
Computer Support Corp. Maymod Corp. 
2215 Midway Road 24 Belden Ave. Samna Corp. Software Publishing Inc. 
Carrollton, Texas 75006 Norwalk, Conn. 06850 2700 N.E. Expressway 1901 Landings Drive 
(214) 661 -8960 (203) 849-0051 Atlanta, Ga. 30345 Mountain View, Calif. 94039 
Circle 339 Circle 342 (404) 321-5006 (415) 962-8910 

Circle 345 Circle 348 
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Thats the advantage you get with a leader. 

-
At Fujitsu America we want our back-up devices 

to be second-to-none in price, performance and 
reliability. 

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

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

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

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

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

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

MODEL 
Tape Speed (ips) 

Streaming 
Start/Stop 

Recording Density (bpi) 
MTBF 
Cache Butter 
Transfer Rate 
Compatibility 
Interface 

M2442AC 

100 
12 .5 

6250/1600 
8,IXX) hours 

256KB 

M2444AC 

75 
25 

Selectable from 60 KB/sec to l MB/sec 
IBM~ ECMA and ANSI 

Cipher;" Pertee compatible 

We're developing technology for you. 

FUJITSU 

Fujitsu Cache Adapter provides a 256KB intelligent memory 
buffer. increasing system performance. 

FUJITSU AMERICA 
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IBM is a registered trademark of International Business Machines Corporation 
Cipher is a registered trademark of Cipher Data Products. Inc. 
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The fastest way to say UNIX® is "XENIX'.' Microsoft's 
XENIX® System V /286 is the fastest version of UNIX 
available for the Intel architecture. And speed is only half 
the story. XENIX is full UNIX System V-with a complete 
set of developer's tools including make, SCCS, and the 
Berkeley enhancements. Add improvements like the 
acclaimed Microsoft® C Compiler and it's obvious why 
XENIX-with over 160,000 installations-is the number 
one choice for UNIX developers. 

Microsoft and XENIX are regiscered trademarks of Mic rosofr Corporation. UNIX is a registered 
tradema rk of AT&T. IBM is a registered trademark of International Business Machines Corporation. 
COMPAQ and DESK PRO 386 are registered trademarks of COMPAQ Computer Corporation. 

"Its UNIX SYSTEM V, 
, only better!' 

r , \ 
, ' 

~ ~ .... ~ 

,... ... z ""' \' 

And now we've made 386 software development faster 
as well. Our new XENIX System V /386 Toolkit-available 
for only $395 - lets you develop and run 386 programs on 
advanced machines like the COMPAQ® DESKPRO 386~ 

For more information on the XENIX Toolkit , call 
(800) 227-4679. 

Microsoft®XENIX® 
The High Performance Software. 

The Microsoft XENIX System V/386 Toolkit requires either an IBM• PC AT with IBM PC 
XENIX Release 2.0 or SCO XENIX System V or a COMPAQ DESK PRO 286 or DESK PRO 
386 with COMPAQ XEN IX Sys1em V/286. Price shown is Microsoft's suggested retail price, 
and is subject to change without notice. 
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multikeystroke functions can be voice-triggered 
to define margins, center titles and to boldface 
or underline sections of the manuscript. 

Roar offers two versions of VoiceKey: one 
with a hand-held microphone, which is as cum
bersome as a mouse because it requires remov
ing your hands from the keyboard, and a head
set version, which eliminates that drawback. 

The most difficult aspect of voice systems is 
that they require consistent vocal tone, modu
lation and volume. However, once a user be
comes accustomed to talking to a computer, it 
proves to be no more difficult than talking long 
distance on the telephone. 

Interfaces grow and mature 

More progress has been made in human
interface technology this year than in all the 
previous decades of computer usage. It is rea
sonable to expect that in 1987 software and 
hardware developments will continue to 
evolve, making it easier than ever for more PC 
users to design homes, offices and products; to 
create artistic printed materials; and to develop 
sophisticated database applications. Yet, with 
all this progress at the PC level , minicomputers 
and mainframes-even with fourth-generation 

HUMAN INTERFACE TECHNOLOGY 

languages, report generators and other tools
still require users to have competent levels of 
programming skills. 

However, with the advent of 16-MHz Intel 
Corp. 80286-based PCs and 32-bit 80386 PCs 
coupled with high-speed, high-capacity mass
storage devices in multiuser environments, 
users will be less and less concerned with direct 
access to mainframes and minicomputers. 
They won't have to wait for the two-year soft
ware-development backlog to catch up with 
their requirements. Today's competitive eco
nomic realities are forcing them to implement 
their own solutions. Fortunately, user interface 
technology is developing apace of their needs. 

Gene Talsky is president of Professional 
Marketing Management Inc. (PROMARK), Old 
Lyme, Conn., a computer industry business 
development and marketing planning service. 
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The Trans Term" family of data terminals has the followinq common features: 
• 5x7 Dot Matrix AIN LCD Display (upper and lower case) • Membrane Keyboard 
with audible key-click and embossed overlay • Standard RS-232 Serial ASCII Com
munications • Keyboard accessed setup features • Eight Baud Rates• Program
mable function keys• Powered by Wall Plug-in Transformer (12 Vac) or external 
DC between 8-16 Volts• Low Power Consumption (less than 7.5 Watts)• Optional 
Networking with RS422 1/0 •Optional Bar Code Wand input (Code 39)• Optional 
display backlight (5 & 6) 

TNJN5TtMl. 3 
Two line 80 character display 
48 line buffer memory 
QWERTY KBD w/edit functions 
NiCd battery powered w/charger 
Optional Printer/Plotter 
Optional 300 baud modem/coupler 
Unit price $499. 

TNJN5TtMl. L, 
Eight line 40 character display 
50 line buffer memory 
6 x 4 Numeric/function keypad 
Unit price $7 49. 

TNJrusTtMl. 5 
Two line 24 character display 
Unit price $249 . 

TNJN5TtMJ. fJ 
Two line 40 character display 
Unit price $299. 

TNJN5TtMl.? 
Battery Powered 
56K Buffer memory 
Programmable prompting 
Clock/calendar time stamping 
Unit price $399. 

LClillPUT~f\17'!5~. INC. 
302 N. Winchester • Olathe, KS 66062 • (913) 829-0600 • TELEX 705337 
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~rive. 

Systems designers have long been searching for the micro 
Winchester that does everything exceQtionally well. 

Fortunately, they can get it now from Peripheral 
Technology, Inc. 

Introducing the PT 225, 338, 238R, 
and 357R. The first family of all-in
ane 31/2'' hard disk drives. 
High speed, large 
capacity, unusually 
low power con
sumption, and the 
reliability of an in
novative head-lock 
system. In one light
weight package. 
IT FLIES. 
A PTi micro Winchester is one 
of the fastest drives on the market. 
Using the world's first digital servo 
positioner, it averages an amazing 40 
millisecond access time. Even at maximum 
seek distance-a blazing 68 milliseconds-it'll turbo
charge any PC, instrumentation or multi-user system. 
IT'S FRUGAL. 
At less than seven watts during operation, PTi drives 
use less energy running than others do standing still. 
So your system will run cooler, last longer. 
IT'S ROOMY. 
Employing two and three platters, PTi micro Winchesters 
offer capacities from 20 to 47 megabytes. The extra
capacity "R" series was designed for use with the latest 
controllers supporting run length limited (2,7) data 
encoding. 

WE'VE GOT THE DRIVE. 

PERIPHERAL TECHNOLOGY INC. 
685 East Cochran St.· Simi Valley, CA 93065 · (805) 581-1000 

IT'S SAFE. 
PTi has designed an innovative locking system that 
will make your data absolutely safe in a power outage 

or in portable or rugged applications. 
At power down, this innovative 

system automatically re
tracts the heads into a 

landing zone away 
from the data and 
then secures them 
with a unique 
head-lock mech
anism. So power 
loss doesn't mean 
data loss. 

IT'S QUALITY. 
All PTi micro Winchesters come 

with the quality assurance of the 
PTi name and the resources of an 

$800 million international corporation. 
More than 100 years of combined experience have 

been pooled to create the first family of all-in-one disk 
drives to perfect your design. 

So if you're looking for speed, capacity, low power 
consumption, and safety in one 31/z " disk, plug in a 
micro Winchester from PTi. 

If you've got the system, we've got the drive. 

SPECIFICATIONS* 
PT 225 PT338 PT 238R PT 357R 

Capacity (M bytes) 
Unformatted 

Per drive 25.6 38.4 38.4 57. 6 
Per surface 6.4 6.4 9.56 9.56 
Per track (bytes) 10,416 10,416 15,624 15,624 

Sectors per track 32 32 25 25 
Access time 

(Includes head 
setting) in ms. 

Track to track 14 14 14 14 
Average 40 40 40 40 
Maximum 68 68 68 68 

Track density (TPI) 983 983 983 983 
Cylinders 615 615 615 615 
R/W heads 4 6 4 6 
Disks 2 3 2 3 
Recording method MFM MFM RLL(2.7) RLL(2.7) 
Interface ST412 ST412 ST412 ST41 2 

·Far complete spec1f1cahons, ca ll or write PTI 



NE\N PRODUCTS 
SYSTEMS 

Megan Nields, Assistant Editor 

Computer connects 
up to 1 60 users 

• MC68020 processor 
• 14-inch terminal 
•Three models 

The 32-bit ADDS Mentor 6000 series 
of multiuser systems connect up to 160 
users. Available in three configurations, 
the computers utilize an MC68020 mi
croprocessor and can support over 4G 
bytes of disk storage. The unit supplies 
a 14-inch terminal with an 80- or 132-
column display and 16 or 32 program
mable function keys. $3 7 ,000 to 
$121,000. Applied Digital Data Sys
tems, I 00 Marcus Blvd., Hauppauge, 
N.Y. 11788, (S16) 231-S400. 

PC utilizes 
80286 processor 

• 640K bytes of memory 
• 20M-byte rigid disk drive 

Circle 375 

• I .2M-byte flexible disk drive 

Operating up to three times faster 
than previous models, the IBM PC/XT 
model 286 utilizes an 80286 processor. 
The unit features 640K bytes of memo
ry expandable to 12.6M bytes; a l.2M
byte, S1/4-inch flexible disk drive; a 
20M-byte rigid disk drive; and a serial/ 
parallel adapter card. It also supports 
the PC 31/i-inch External Diskette 
Drive. $3,99S. IBM Corp., Information 
Systems Group, 900 King St., Rye 
Brook, N.Y. IOS73, (914) 934-4488. 

Circle 376 
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Computer emulates 
IBM PC/AT 

• 80286 processor 
• 14-inch monitor 
•SI 2K bytes of RAM 

Emulating the IBM PC/AT, the 
TeleCat 286 computer utilizes an 80286 
processor running at 8 MHz. It supplies 
a 14-inch monochrome monitor, a 
20M-byte rigid disk drive, SI 2K bytes 
of RAM and a I .2M-byte flexible disk 
drive. A serial port and parallel port are 
standard. Features include a disk con
troller with double buffering and five 
1/0 expansion slots. The unit supports 
PC/AT-compatible graphics applica
tions with a 640-by-200-pixel resolu
tion. $2,99S. TeleVideo Systems Inc., 
1170 Morse Ave., P.O. 3S68, Sunny
vale, Calif. 94088-3S68, (408) 74S-
7760. 

Circle 377 

Workstation provides 
CAD/CAM applications 

•IBM PC/AT compatible 
• 2.SM bytes of memory 
• 19-inch monitor 

Based on the IBM PC/AT, the CAD
MAX-PC workstation is for CAD/CAM 
applications. The desktop system sup
plies 2.SM bytes of memory and a 19-
inch color monitor that displays a 
1,024-by-800-pixel resolution. $20,000. 
Vector Automation Inc., Village of Cross 
Keys, Baltimore, Md. 21210, (301) 433-
4200. 

Circle 378 

Multiuser computers 
handle 1 6 users 

•Three models 
•IM to ISM bytes of RAM 
•Eight terminal ports 

Consisting of three models, the Sys
tem 1100 multiuser computers are 
aimed at VA Rs. The system can have up 
to 16 simultaneous users. It features IM 
byte of RAM, expandable to I SM bytes, 
eight terminal ports and a 60M-byte 
tape backup. The model 11 OS supplies a 

DCJ[!]l:JD 
DDDCJD 
DD I· D 
D CJ :: c=I 

48M-byte Winchester disk: models 
1110 and 111 S have 87M-byte and 
147M-byte disks, respectively. $1S,OOO 
to $22,000. Texas Instruments Inc., 
Data Systems Group, P.O. Box 809063, 
H-891, Dallas, Texas 7 5380-9063, (800) 
527-3SOO. 

Publishing system 
suits OEMs, VARs 

• 80286 processor 
• Proprietary software 
• IS-inch monitor 

Circle 379 

Aimed at OEMs and VARs, the Office 
Publishing System produces documents 
incorporating multifont text, graphics, 
spreadsheets, database information and 
voice messages. The desktop unit is 
based on a 16-bit 80286 processor run
ning at 8 MHz with no-wait states. It 
supports laser and dot-matrix printers 
and runs software applications based on 
MS-DOS and CTOS. A 1 S-inch moni
tor, proprietary software and graphics 
controller are included. $6, 700 to 
$7,SOO. Convergent Technologies Inc., 
2441 Mission College Blvd., Santa 
Clara, Calif. 9SOSO, (408) 727-8830. 

Circle 380 
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NEW PRODUCTS 

DISK/TAPE 

41 W. Moreland Road, Simi Valley, 
Calif. 93065, (805) 583-5255. 

Circle 381 

Tape drive stores 
52M bytes 

•Two transfer rates 
•Quarter-inch unit Controller supports 

four Winchester drives 
• 250K-bps transfer rate 

The FAD-5000 quarter-inch tape car
tridge drive provides up to 52M bytes of 
formatted storage on a DC600A tape 
cartridge. The half-height, 51/4-inch unit 
operates from an IBM PC/XT flexible 
disk drive controller with a data-trans
fer rate of 250K bps, or from a PC/ AT 
controller at SOOK bps. $300. Wangtek, 

• 700M bytes of memory 
• 3M bytes per second 
• 128K-byte buffer 

The MQD 12 controller supports four 
51/4-inch ST506 Winchester disk drives 
on DEC Q-bus-based computers. Tar-

RICH 
COBOL 

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

And, because LPI-COBOL is a true compiler, 
your applications will run up to 30 times faster 
than with competitive products. 

For more information, contact Language 
Processors, Inc., 400-1 Totten Pond Rd., 
Waltham, MA 02154 (617) 890-1155. 

iimi;;111 LPI 
LPl-RPGll, LPl-COBOL, LPl-PL/I, LPl-BASIC, LPl-FORTRAN, LPl-PASCAL, LPl-C, LPl-DEBUG 
LPI is a trademar1< of Language Processors, Inc. UNIX is a trademar1< of AT&T. RM/C080l. is a trademar1< of Ryan-McFarland Corp. 
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geting OEMs and system integrators, 
the dual-width device stores over 700M 
bytes of storage. Data-transfer rate is 
3M bytes per second. Features include a 
l 28K-byte buffer, non-volatile RAM 
and diagnostic functions such as defect 
scan and loop. $1,495 . Micro Technolo
gy Inc., 1620 Miraloma Ave., Placentia, 
Calif. 92670, (714) 632-7580. 

Circle 382 

Disk drive furnishes 
21 M bytes of memory 

• 31/2-inch unit 
•IBM PC compatible 
• 80-msec access time 

A 31/i-inch expansion-card disk drive, 
the Drive Plus 21 furnishes 21 M bytes 
of memory and an 80-msec average 
access time. The unit requires only one 
slot in an IBM PC or PC/XT when 
placed in the farthest left chassis slot. It 
suits OEMs and VARs. $595. CMS, 
3080 Airway, Costa Mesa, Calif. 92626, 
(714) 549-9111. 

Subsystem stores 
20M bytes of RAM 

•IBM PC compatible 
• 3. 7M bytes per second 
•Proprietary software 

Circle 383 

A non-volatile subsystem for the IBM 
PC, PC/XT, PC/AT and compatibles, 
BATRAM stores up to 20M bytes of 
RAM. The device has a 3. 7M-byte-per
second transfer rate and contains up to 
five cards. It suits LANS, CAD/CAM 
workstations, graphics and A/I applica
tions. Features include proprietary soft
ware and error detection and correc
tion. $1,895, $1,295 for each additional 
card. Santa Clara Systems Inc., 161 0 
Berryessa Road, San Jose, Calif. 95133, 
(408) 729-6700. 

Circle 384 
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_,,.ra.1h press a button 
for a single sheet, 15-color 

• . Then you change to a multi
'jJIUtout from a second connected com-

. At the same time, you also change the 
pa;er path for document-on-demand. Then you ... 

The Facit C7500 and C5500 Matrix Printers not 
only handle a multitude of different applications. 
They permit instant switching from one applica
tion to another. 

Printout options (including NLQ, multi-fonts 
graphics), paper handling and all set-up para

lm!ters are changed in a matter of seconds using 
the "Yes" and "No" keys. 'IWo entire parameter 
8e.ts can even be pre-defined for instant selection. 

AD at the touch of a key. 

INSTANT PAPIR LOADING 
AND SWITCHING 

To save more time, paper loading is fully auto
matic with a choice of three different paper paths. 
This enables accurate feed of multi-part invoices 
and paper tear-off without losing a single form. 
You can even hold a continuous form in stand-by 
while cut-sheets are printed. 

To facilitate easy integration in your system, 
both parallel and serial interfaces are provided as 
standard along with Epson FX/JX or IBM Graph
ics Printer emulation. You can use the pre-defined 
set-ups to alternate between different hosts, if 
required. 

For a demonstration of how the Facit C7500 
and C5500 boost the efficiency of your computer 
system, contact your nearest Facit representative 

It will be a real timetrip. 

FACIT 
:lttdt AB. Sl12 91 SuNibyberg. Sweden. Phone: 468 764 3000. USA : Facit Inc. P.O. Box 334, Merrimack. NH 03054. Phone: (603) 424-8000 
~ E\lectroalcl Auociates Pty Ltd., 427-3322. AUSTRIA: Ericsson lnfonnation Systems GmbH. 0222-613 641. BELGIUM: Ericsson SA., 02-243 8211. 

,.Qt00. CfPRUS: LBM (Lillytos) Ltd 516 46 34. DENMARK: Fa cit A/S, 02-63 3311. FINLAND: OY Facit, 90-420 21. FRANCE: Facit 
t0634-40 20 80. GREECE: Computer Application Co. Ltd., 01-67197 22. HONGKONG: Gilman & Co. Ltd .• 5-893 00 22. ICELAND: 

, INDIA:Rxbes furbes Campbell & Co. Ltd., 22-20 48 081. IRELAND: Ericsson Information Systems Ltd., 75 30 93. ITALY: Facit Data 
089-6363 3L}AP.AN: ElectroluJ:(Japan) Ltd., 03-4 79-3411. KOREA: K.D.C. Corporation, 723-8555/ 8236. THE NETHERLANDS: Ericsson Information 

709 D.NEWZi'ALANDrNorthrop Instruments and Systems, 501-801, 501-219. NORWAY: Ericsson Information Systems A/S, 02-35 58 20. PORTU-
1·56 009L SINGAPORE: IV East Office Eqpts Pte Ltd~ 7 45 82 88. SPAIN: Facit, 91-457 90 81. SWEDEN: Ericsson Information Systems Sverige 

l'TtiluurAl.N\'•11:. Ericaaon Information SJStems AG, 01-3919711. WEST GERMANY: Ericsson Information Systems GmbH. 0211-61090. 
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• Complete solution 
• Applications: Mail (SMTP), FTP, TELNET 
• Hardware: On board TCP/IP and TELNET Server 

with 512K RAM 
• Development library: 

A QIO programming interface 
• 1 year warranty on hardware 
• Field proven, hundreds of VAX customers 
• Unbeatable price performance 

For all the details to suit your individual needs, 

I 

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

' I 

2180 Fortune Drive, San Jose, California 95131 Fax 408-434-2310 Telex 176610 
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NEW PRODUCTS 

Plotter suits 
PC-CAD applications 

• RS232C interface 
•Eight pens 
•IBM compatible 

An eight-pen plotter, the HP Draft
pro handles personal computer CAD 
applications. The unit is compatible 
with the IBM PC, HP Vectra and Apple 
Macintosh. It supports AutoCad, Anvil-
1000 and VersaCAD. Features include a 
standard RS232C interface, 15-ips pen 
speed, 0.00 I-inch addressable resolu
tion and 0.2 percent linear accuracy. 
$5,400. Hewlett-Packard Co., 1820 Em
barcadero Road, Palo Alto, Calif. 
94303, Phone locally. 

Laser printers 
yield 20 ppm 

•IBM compatible 
•Three configurations 
• 150 fonts 

Circle 385 

Based on the IBM PC/ AT, the Form
wri ter 10, !OX and IOXD laser printers 
merge data generated from software, 
such as Lotus 1-2-3, with electronically 
stored forms to produce 20 ppm. Up to 
5,000 individual electronic forms and 
150 fonts can be stored on a proprietary 
rigid disk and then accessed by proprie
tary software. Features include dual off
set stackers and a 2,000-sheet paper 
deck. $14,995 to $24,995. Electronic 
Forms Systems, 2395 Midway Road, 
Carrollton, Texas 7 5006-2504, (214) 
250-7000. 

Circle 386 
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NEW PRODUCTS 

TERMINALS 

Monitor displays 
1,600 by 1,280 pixels 

• 19-inch unit 
• 0.25-mm pitch 
• 60-Hz refresh rate 

The MX-4190 color monitor boasts a 
l ,600-by-1 ,280-pixel resolution at 
0.25-mm pitch. The 19-inch unit pro
vides 60-Hz, non-interlaced refresh 
rates. Video bandwidth is more than 
160 MHz. Applications include com
puter graphics, CAD/CAM, animation 
and simulation. $5,995. Monitronix 
Corp., 2971 Silver Drive, Columbus, 
Ohio 43224, (614) 262-0334. 

Terminal furnishes 
dual resolution 

•30, 60 Hz 
• 19-inch screen 
• 16 colors 

Circle 387 

A two-resolution graphics display ter
minal, the ColorTrend model 140 dis
plays a 480-by-360-dot resolution at 60 
Hz or a 1,024-by-720-dot resolution at 
30 Hz via a software command. The 
19-inch unit supplies 16 colors and 
graphics commands such as pan, circle, 
zoom and roam. Throughput is as high 
as 38.4K bytes. It is available in rack
mount, desktop or industrialized ver
sions. $4,295. Intecolor Corp., lntecolor 
Drive, 225 Technology Park, Norcross, 
Ga. 30092, (404) 449-5961. 

Terminal combines 
voice and data 

•IBM 3270 compatible 
• 240 soft keys 
•Seven windows 

Circle 388 

The C078 is an IBM 3270 plug-com
patible voice/data terminal with inte
grated telephony, windowing and data
communications capabilities. Features 
include auto-dialing of up to 600 tele
phone numbers and 240 soft keys. Up to 
seven windows can be accessed and 
sized to keep displayed information on 
a single screen. Windows display 3270, 
remote ASCII and local DEC VT220 
sessions. Monitor size is 12 inches, 
green or amber. $2,695. Telex Computer 
Products Inc., 6422 E. 41 st St., Tulsa, 
Okla. 74135, (918) 627-1111. 

Circle 389 

MINI-MICRO SYSTEMS/December 1986 

• Complete solution 
• Applications: Mail (uucp), FTP, TELNET, R-Utilities 

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

• Development library: 
A socket programming interface 

• 1 year warranty on hardware 
• Field proven, thousands of installations 
• Unbeatable price performance 

For all the details to suit your individual needs, 

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

2180 Fortune Drive, San Jose, California 95131 Fax 408-434-2310 Telex 176610 
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NEW PRODUCTS 

DAT ACOM 

LAN accepts 
IBM PC 

•PC-DOS/MS-DOS software 
•Lotus compatible 
• RS232C connector 

A LAN for the IBM PC and compati
bles, Knowledge Network includes 
memory-resident PC-DOS/MS-DOS 
software. Modular telephone cables 
connect up to six computers via 
RS232C ports. Users can run transfer 
files while sharing rigid disks, tape 
drives and other peripherals. The prod
uct is compatible with Lotus 1-2-3, 
dBASE II and III and other programs. 
$99 per node. Applied Knowledge 
Groups Inc., 1622 El Camino Real W., 
Mountain View, Calif. ( 415) 369-3070. 

Circle 390 

Modem operates 
at 19.2K bps 

• HDLC protocol 
•CCITT V.27, V.29 modes 
•Half duplex 

For block-mode and file-transfer ap
plications, the RACE-BMX modem 
runs at speeds up to l 9.2K bps. It 
operates in CCITT V.27 and V.29 
mode and offers data compression and 
compaction. The half-duplex unit auto
dials up to 10 31-digit telephone num
bers and supplies a choice of off-line 
command modes for setting parame
ters. All data transfers are fully error
protected by HDLC protocols and 
16-bit CRCs. Features include an IBM 
PC/AT-compatible command mode. 
$1,195. Data Race Inc., 5839 Sebastian 
Place, San Antonio, Texas 78249, (512) 
692-3909. 

Circle 391 

Data switch handles 
up to 144 lines 

•9,600 bps 
• 10-slot chassis 
•Three line cards 

An asynchronous data switch for port 
contention and resource sharing, the 
ex 1500 handles up to 144 asynchro
nous lines of data at 9,600 bps. The unit 
includes a 10-slot chassis with six line 
card slots, a system control set with two 
cards and three line cards. Data and 

104 

control signals are duplicated via a re
dundant backplane bus. $80 per line. 
ComDesign, 751 S. Kellogg Ave., 
Goleta, Calif. 93117-3880, (805) 964-
9852. 

Modem runs 
at three speeds 

•4,800, 7,200, 9,600 bps 
•Hayes compatible 
• RS232C interface 

Circle 392 

The Black Box Modem 9600 supplies 
manually selectable data rates of 4,800, 
7 ,200 or 9,600 bps. It runs with the IBM 
PC, PC/XT, PC/ AT and compatibles 
via an RS232C connection to an asyn
chronous port or asynch protocol con
verter. Features include built-in error 
detection and correction. The Hayes
compatible device operates with many 
software packages and can be pro
grammed for auto-dial/auto-answer or 
manual pulse. $995. Black Box Corp., 
P.O. Box 12800, Pittsburgh, Pa. 15241, 
(412) 746-5500. 

Circle 393 

Controller directs 
IBM PC/XT, PC/AT, RT PC 

•80188 CPU 
•MAP applications 
• X.25 software 

The AdCom2-I is an intelligent com
munications controller for the IBM 
PC/XT, PC/AT and RT PC. Targeting 
MAP, DON and SDLC applications, 
the device utilizes an 80188 CPU with 
local OMA and interrupts. Program
mable baud rates range from 64K to 
75K. A VRTX operating system and 
X.25 software are supplied. Features 
include extensive software support and 
automatic error checking. $1,495. Fron
tier Technologies Corp., P.O. Box 

11238, 3510 N. Oakland Ave., Milwau
kee, Wis. 53211, (414) 964-9689. 

Modem operates 
at 4.SK, 9.6K bps 

• Full duplex 
• V.32 compatible 
•Trellis coded 

Circle 394 

A CCITT V .32-compatible trellis
coded modem, the RM-9632 aims at 
full-duplex and leased-line applications. 
The unit operates at 4.8K bps or 9.6K 
bps over two-wire dial and either two
wire or four-wire leased-line circuits. 
Trellis-coded modulation provides for
ward error detection and correction. 
RS366/V.25 and serial asynchronous 
interfaces are provided. Up to I 0 num
bers can be stored in an integral auto
dialer. $3,500. Racal-Milgo, P.O. Box 
407044, Fort Lauderdale, Fla. 33340-
7044, (305) 475-1601. 

Circle 395 

Modems offer 
V .22 bis compatibility 

•Three models 
•2.4K to 19.2K bps 
•Talks to MNP 

The 4600/VS family of modems offer 
V.22 bis and Bell 103 and 212A com
patibility. The models 4624/VS, 4648/ 
VS and 4696/VS transmit data at 2.4K 
bps, 4.8K bps and l 9.2K bps respective
ly. They supply compatibility with 
Hayes and Microcom command sets 
and can communicate with modems 
that support the Microrim Networking 
Protocol. $745, 4624/VS; $895, 4648/ 
VS; $1, 795, 4696/VS. Case Communica
tions Inc., 7200 Riverwood Drive, Co
lumbia, Md. 21046-1199, (301) 
290-7710. 

Circle 396 
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NEW PRODUCTS 

SOFTWARE 

Retrieval software 
fetches databases 

Version 3.0 of the Xtrieve on-line 
data-retrieval system targets VARs. The 
software, a menu-driven database query 
tool, customizes help files and error 
messages. Features include password se
curity and a built-in report-writer op
tion. Users can view up to eight files at a 
time. The software requires MS-DOS 
2.0 and higher and 256K bytes of RAM. 
A LAN version is available. $245, single 
user version; $595, LAN version 
Softcraft Inc., P.O. Box 9802, #917, 
Austin, Texas 787 66, ( 512) 346-8380. 

Software works 
with Lotus 1-2-3 

Circle 397 

HAL, a memory-resident program, 
works directly with Lotus 1-2-3 to cre
ate and manipulate worksheets. It runs 
on IBM PC, Compaq and AT&T com
puters using MS-DOS 2.0 or higher and 
5 l 2K bytes of memory. The software 
expresses 1-2-3 commands in English 
and allows users to link one spreadsheet 
to another, to find and replace words 
and numbers and to keep a log of com
mands for review and correction. $150. 
Lotus Development Corp., 55 Cam
bridge Parkway, Cambridge, Mass. 
02142, (617) 577-8500. 

Circle 398 

DBMS package suits 
DOS-based LANs 

INFORMIX-SQL, INFORMIX-
ESQL/C and C-ISAM are DBMS soft
ware packages based on Standard 
Query Language (SQL) for DOS-based 
LANs. The products enable the creation 
of database applications that minimize 
traffic over LANs by permitting only 
pertinent files or portions of a file to be 
transmitted. The software supports the 
IBM Token-Ring Network, IBM PC
Network, Novell Advanced Netware, 
3Com 3+Plus and Ungermann-Bass 
Net/One. The basic packages accommo
date four nodes. $1,995, SQL; $1,495, 
ESQL/C; $450, C-ISAM. Relational Da
tabase Systems Inc., 4100 Bohannon 
Drive, Menlo Park, Calif. 94025, (415) 
322-4100. 

Circle 399 
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''I need a LAN 
that lets us 

• commun1cate 
with other 
buildings
orother 
continents:' 

"I need 10-NET." 
With 10-NET RS232 you can tie entire networks, 
or individual PCs to networks, via phone lines. 
10-NET is your key to economical, easily installed 
PC communications, unsurpassed in speed and 
transparency. 
Once you add up 10-NET advantages, you'll see 
why over 50,000 installations are already in place 
worldwide. 
A phone calf gets you the facts. Call: 

1-800-358-1010. 
In Oh;o "111-800-782-IOIO. Telex 650-2079125 

~ 
Fox Research, Inc.• 7016 Corporate Way• Daycon, Ohio 45459 

10-NET is designed for use wich IBM PCs, ATs and compatibles. 

NET 
LOCAL AREA 
NET\XiORK SYSTEM 

More than just talk. 
CIRCLE NO. 62 ON INQUIRY CARD 
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Chinon floppy disk drives are 
renowned in Japan for outstanding 
technical excellence and an extremely 
high level of overall quality. That kind of 
reputation doesn't come easy in a land 
where OEM's have some of the toughest 
standards in the world . 

This same reputation is growing in the 
U .S. among serious designers, engineers 
and OEM management. We know how 

to produce technically advanced, reliable 
products. And we deliver on that 
commitment every time. 

You're serious about your systems. 
Finally there's a disk drive manufacturer 
that's as serious as you are. 

CHI NON 
concerned you are about technological The drive to succeed. 
superiority, reliability and cost-effectiveness. Chinon America, Inc., 63 74 Arizona Circl e, 

We're just as serious. That's why we have Los Angeles, CA 90045 . (213) 216-7611 FAX : (213) 216-7646 

an ongoing commitment at Chi non always P1c rnRm 1s cH1NoN F-3s4L: sv. oNE-1Nc H. 1MB suM-LINE MooEL 
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NEW PRODUCTS 

SUBASSEMBLIES 

1/0 board furnishes 
eight serial channels 

• 128K bytes of RAM 
• 9.6K-byte baud rate 
• M C68010 processor 

An intelligent serial 1/0 board, the 
VME ISI0-1 furnishes eight multipro
tocol serial channels. The unit handles 
9.6K-byte baud rates simultaneously 
with software-programmable baud rates 
from 110 to 38.4K bytes. Features in
clude 128K bytes of dual-ported RAM, 
upgradable to 512K bytes, and sockets 
for 128K bytes of EPROM. The device 
utilizes a 10-MHz MC68010 processor. 
$2 , 195. Force Computers Inc., 727 Uni
versity Ave. , Los Gatos, Calif. 95030, 
( 408) 354-3410. 

Adapter displays 
640 by 350 pixels 

•IBM compatible 
• 16 colors from 64 

Circle 400 

• 256K bytes of screen memory 

Compatible with the IBM Enhanced 
Graphics Adapter, the Micro Enhancer 
is a 5-inch, short-card graphics display 
adapter. The board supplies 640-by-
350-pixel resolution in 16 colors from a 
palette of 64 colors. It fits into any slot 
on the IBM PC or PC/XT and runs 
color graphics software on an enhanced 
monitor with 256K bytes of screen 
memory. $499 . Everex Systems Inc., 
48431 Milmont Drive, Fremont, Calif. 
94538, (415) 498-1111. 

Circle 401 

Multibus board offers 
4M bytes of RAM 

• 32-bit operation 
• MC68020 processor 
•Four EPROM sockets 

The SBE/MPU-20 Multibus board 
provides 32-bit operation at 16. 7 MHz. 
Based on the MC68020 processor, the 
unit offers up to 4M bytes of parity
protected dual-ported RAM. Serial and 
parallel 1/0 is provided by two multi
protocol, full-duplex serial ports. Maxi
mum baud rate in synchronous opera
tion is 800K bytes. The device supplies 
four EPROM sockets. $1 ,995. SBE Inc., 
2400 Bisso Lane, Concord , Calif. 
94520, ( 415) 680-7722. 

Circle 402 
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"I need a LAN 
that lets users 
talk to our 
mainframe.'' 

"I need 10-NET." 
A distant mainframe is as near as the next room 
with a 10-NET LAN. Using a Hot Key gives 
single PCs, or entire networks, a transparent, 
instantaneous micro-to-mainframe link. Your 
10-N ET SNA Gateway provides 3270 SNA 
emulation, without the expense of a 3274 cluster 
controller. 
Once you add up 10-NET advantages, you' ll see 
why over 50,000 installations are already in place 
worldwide. 
A phone call gets you the facts. Call : 

1-800-358-1010. 
In Ohio call l -800-782-IOIO. Telex 650-2079125 

-1W: 
Fox Research, Inc. • 7016 Corporare Way• Da y1on, Ohio 45459 

10-NET is designed for use wit h I BM PCs, ATs and compatib les. 

NET 
LOCAL AREA 
NETWORK SYSTEM 

More than just talk. 
CIRCLE NO. 63 ON INQUIRY CARD 
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New from Asher Technologies. 
A more powerful 

PC-to-Mini connection. 



A new speed limit for 
PC-to-Mini connections 
The heart of MiniLink is its 
Motorola M68000 
microproces.50r, the most 
powerful 16-bit proces.50r 
available. The M68000 gives 
MiniLink an incredible 

--------- ----------------------___ ,_ 

Minilink. 
throughput rate. So data flows 
without delay. The difference 
shows: There's not a faster 
PC.to-Mini package around. 

A built-in gateway 
to the future 

Only MiniLink offers you a 
true gateway from a local area 
network to your System 3X. 

System 
3X 

Now you can integrate your 
mini system with your PC 
system. Simply plug MiniLink 
with its software upgrade into 
any PC on :your network and 
instantly you can conduct 
mini sessions on up to seven 
stations at once. 

7 work sessions with 
cut-and-paste windows 
From the moment you're on
line with MiniLink, you're 

more productive. You can 
perform up to seven separate jobs 
at the same time, with a single 
keystroke taking :you /ram PC 
mode to Mini mode. MiniLink's 
concurrent file transfer 

software allows you to 
transfer files at the same time 
you're working in other 
sessions. 
And MiniLink supports 
windowing, so :you can see all of 
:your sessions on--screen at the 
same time. You can even cut
and-paste from window to 
window to make use of all 
your information. 

More terminal and 
printer support 

MiniLink emulates the System 
3X printers and terminals :you 
need for any application. 
Printers supported include the 
5219, 5224, 5225, and the 
5256.Terminalssupported 
include the 5251-1, 5251-11, 
5291, and 5292-1. And 
MiniLink delivers the 
keyboard uclick", column 
separators, and color display 
that will help your operators 
feel right at home on the PC. 

Asher Technologies -
ahead of the competition 

in every way 
It took a company dedicated 
to computer communications 
to bring you MiniLink. That's 
Asher Technologies. 
MiniLink: with its advanced 
technology and superior 
design, MiniLink delivers the 
speed, flexibility, and growth 
potential you need when 
you're connecting your 
personal computers to an 
IBM System 3X Minicomputer. 
For more information, 
contact Asher Technologies, 
Inc. at 1009-1 Mansell Road, 
Roswell, Georgia, 30076. Or 
call 1--800-334-9339. 

rd Asher· 
COMMUNICATIONS PRODUCTS 
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The Intelligent AT™ 
Expansion for OEMs 
Sigma Designs again leads the way 
with the industry's first intelligent 
AT expansion chassis specifically 
for OEMs and system integrators. 

Designed for industrial perfor
mance, Sigma Designs' AT 
Expansion Chassis has both the 
intelligence and the flexibility 
needed to configure systems for 
factory control, graphics worksta
tions, instrumentation and other 
applications, including multi-user. 

Shielded cables insure data 
integrity, and multiple Expansion 

RUGGED 
CONSTRUCTION 
ALLOWS VERTICAL 
OR HORIZONTAL 
INSTALLATION 

Sigma Designs off en a full line of storage, 
backup and expansion subsystems for the IBM'"' 
PC, XT and AT. 

EWSSeM 
PC Expansion Chassis: 
Hard disk, tape, 
9 expansion slots 

Chassis can be connected to a 
single AT, in either star or daisy 
chain configurations. The chassis 
can be programmed for 1 to 5 wait 
states in each 128K memory block, 
and in each block of 4 consecutive 
VO addresses. The onboard 
EEPROM provides storage of 
configuration tables. 

For assistance in configuring your 
systems with Sigma Designs' AT 
Expansion Chassis, call us at 
(415) 770-0100 

SIGMA DESIGNS, INC. 
4650 l Landing Parkway 
Fremont, California 94538 

sws Seriea: 
disk/tape 
subsystem 

MWSSeri«I 
PC Expansion 
Chusis: 
hard disk, tape, r I-\ 
5 expansion slots '..._,I 

AT and IBM are trademarks of International Business Machines Corporation 
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REGIONAL SALES OFFICES 

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 Ad., 
Suite 170 
Atlanla, GA 30339 
(404) 955-6500 

MIDWEST 

Robert D. Wentz 
Regional Manager 
Lynne Graham 
Sales Coordinator 
Cahners Plaza 
1350 E. Touhy Ave. 
P.O . Box 5080 
Des Plaines, IL 60018 
(31 2) 635-8800 

SOUTHWEST 

Don Ward , Regional Manager 
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 
Sherman Building, Suite 100 
3031 Tisch Way 
San Jose, CA 95128 
(408) 243·8838 

UK/ BENELUX/SCANDINAVIA 

-Jan Dawson 
Cahners Publishing Co. 
clo Computapnnt 
39A Bowling Green Lane 
London, EC 1 R OBJ. England 
011 -44-278·2152 
Telex: 28339 

IS RAEL 

Elan Marketing Group 
13 Haifa St., P.O. Box 33439 
Tel Aviv , Israel 
Tel : 972-3-252967 
Telex : 341667 

JAPAN 

Kaoru Hara 
Dynaco International Inc. 
Suite 1003, Sun-Palace Shinjuku 
8·12· 1 Nishishinjuku , Shinjuku-ku 
Tokyo, 160, Japan 
03-366-8301 
Telex: J2322609 DYNACO 

TAIWAN 
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PRESENTS 

MOSCON I 
A MAGNETIC AND OPTICAL STORAGE CONFERENCE 
At last - a Conference focused exclusively on magnetic and optical storage peripherals, controllers, 
media and test equipment! MOSCON I has been organized expressly for the engineering, planning 
and marketing personnel of companies who select magnetic and optical storage products for 
integration into their computer systems. If you need to know more about magnetic and optical storage 
in general, or about a specific storage product or supplier, don't miss MOSCON I. With over 25 
participating suppliers, you will have the opportunity - in one place (The Red Lion Inn in San Jose) 
and at one time (January 13-14, 1987) - to: 

• Hear from industry experts on magnetic and optical storage technology and markets 
during the 9 lectures 

• An Overview of the Magnetic and Optical Storage Marketplace 
• Interface Trends for Magnetic and Optical Storage 
• Optical Storage: Review and Update 
• Magnetic and Optical Storage Controller Developments 
• Magnetic Media/Head Technology Trends 
• Magnetic Disk Drives: Review and Update 
• Magnetic and Optical Disk Drive Positioner Technology 
• System and Software Integration Issues for Magnetic and Optical Storage 
• Magnetic Tape Transport: Review and Update: 

• See the latest magnetic and optical storage products, including: 

• Magnetic disk drives • Controllers 
• Magnetic tape transports • Media 
• Optical storage devices • Test equipment 

• Listen to suppliers discuss their products and companies in interactive, 
half-hour Workshops 

If you are tired of crowded conferences that are not focused on your area of interest - magnetic 
and optical storage - MOSCON I is the Conference for you. 

--------------------------------------------REGISTRATION FORM 
D Please register me for MOSCON I. I have printed the following information as I want it to 

appear on my name tag and on the list of attendees. 
D Please send further information on MOSCON I. 

NAME _________________________________ _ 

TITLE----------------- PHONE,___, -----------

COMPANY _______________________________ _ 

ADDRESS ______________________________ _ 

MOSCONI registrations cannot be accepted unless accompanied by full payment of $195. Please make checks 
payable to "MOSCON I" and mail with this completed form to: 

TECHNOLOGY FORUMS• 3425 Pomona Boulevard, Suite F •Pomona, California 91768 • (714) 861-7300 
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ADVERTISERS' INDEX 

COMPANY PAGE NO. 
Algo . . . . . . . . . • . • . . . . . . 114 
Altos Computer Systems ....... .. .... .. ... . ... 2-3 
Asher Technology . ..... .... .............. 108-109 
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BP Microsystems . ........................... 114 
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Electronic Special ists ......................... 114 
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Hall-Mark/Sperry . . . . . . . . . . ...... . .. . . 72 
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Imperial Technology Inc . ........ . ...... . .. . ... . 30 
lnterphase Corp. . ............ . ...... . ...... . 22 
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JDL .................... . .... . ............. 32 
Keytronic . . . . . . . . . . . . . . . . . 24 
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Language Processors, Inc. . ... .. .... . ... .. . 100 
Liberty Electronics USA . .. ...... ... ... . ... . . 45 
Macrolink . . . . . . . . . . . . . . .. .. .. .. 13 
Melard . . . . . . . . . . .. . . . .. .. ... .. . 114 
Method Systems Inc ..... ... .... ... .... . .. ... .. 44 
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Syscon ............. .. ............. . .... . .. . 96 
Systech . . . . .. .. .. .... . ... . .......... 1 
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Tektronix Inc. . . . . . . . . . . . . . . . . . . 62-63 
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Be sure to send for more information about these DEC-compatible 
products, too: 

The following advertisers in DEC DIRECTIONS invite you to send 
for more information about their DEC-compatible products. (DEC 
DIRECTIONS is a special MINI-MICRO SYSTEMS supplement 
appearing only in magazine copies sent to subscribers who have 
indicated involvement with DEC computers.) 

EMC (Add-in memory). . . . . ................. D7 154 
Logicraft (DEC-IBM links) . . D4-D5 152 
Quickware Engineering & Design 

(PDP 11/24/34 board). . . . . . . . . . . . . . D6 153 
Strategic Information 

(system management software) .. D3 151 
TD Systems (SCSI to Q-Bus host adapter) . D8 155 

DEC is a trademark of Digital Equipment Corp. 
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MINI-MICRO 
MARKETPLACE 

ATTENTION: BUYERS AND SELLERS OF PRODUCTS AND SERVICES IN THE COMPUTER 
SYSTEMS INTEGRATION MARKETPLACE: 

READERS: For additional information on the companies in this section, 
please circle reader service numbers on the Reader Inquiry card 

WANG IB 

°'";;~-~~·'" 
PHIJ\11-:- -MS·DOS 

NCR~ ~CP/M 
..,.,...___/ ~UNIX 

PC to MINI to MAINFRAME COMMUNICATIONS SOFTWARE 
Thi low coat IOlulion for linking hundreds of PCs with cen1rll syt11m1! 

• An Asynchronous Connectivity Tool • No Boards - Uses 
standard RS-232 ports • Provides distributed data man
agement • Sends binary or text data or commands • Sends 
spreadsheets, programs, etc • 100% error-free data trans
fer • Links different operating systems • Uses phone lines, 
LANs packet nets • Connects multiple sites, unattended 
• Uses any low-cost modems, any speed 

• $250 I Micros • $495--895 I Minis • $2995 up I Mainframes 

COMMUNICATIONS RESEARCH GROUP 
l !' H 1 fl 1' H l' /\ lHUH (J l lL' ~ IHM' 

(800)-24-BLAST 
CIRCLE NO. 201 ON INQUIRY CARD 

HIGH INQUIRIES 
LOW COST 

• Sell products and services directly 
• Introduce new products 
• Investigate new applications 
• Develop new sales leads 

MINI-MICRO SYSTEMS 
DIRECT RESPONSE POSTCARDS 

CIRCLE NQ_ 204 ON INQUIRY CARD 

CREATE A BETTER IMAGE 
loline Corporation introduces the LP3700 large format 
line plotter: the high performance, professional quality 
instrument that maximizes value ... with a orice that 
draws conclusions: 
$4,995. 

The LP3700 offers: 
•Versatility 

- Lets you plot on any 
media at any size up 
through E (37V2" x 
81 ") 

•Precision 
- .0025" Resolution & 
Repeatability 

• Buffering 
- 14Kto512K 

• Speed 
- Up to 1 O ips (axial) 

• Reliability 
- Rugged all metal 
frame 
- Endurance tested at 
over 60 million cycles 

LP3700 Plotter 

•Value 
- At $4,995, the 

LP3700 is in a 
class all by itself. 

19417 36th AVENUE WEST, SUITE 01 
I 0 L INF LYNNWOOD, WA 98036 

(206) 775-i'861 
CO RP O RA r10 N 

CIRCLE NO. 202 ON INQUIRY CARD 

Background 
Communications 
Softerm PC lets you transfer files 
and print in the background while 
you work. Memory resident, ready 

to use at any time from your 
Spreadsheet or Word Processing 

program. Supports 3 printer ancf 4 
communication pons simul
taneously. Includes 32 exact 

terminal emulations. 
For IBM PC/XT/A T. DG. NEC. HP. 
Wang, Tl , Gridcase. Tandy, Zenith 

'r $195 - Visa, MC, COD ~ 
\.. Call 800-225-8590 orders/info . ~ 

mFllONICS 
7899 Lexington Dr., Ste 210 

Colorado Springs, CO 80918 
(303) 593-9540 Telex #450236 

CIRCLE NO. 205 ON INQUIRY CARD 

Brushless DC and Digital 
Encoder Motors 

GE has teamed up with one of the world's 
leading precision motor manufacturers to 
offer brushless DC and digital encoder 
motors. We supply custom engineered 
precision motors to many major Business 
Equipment manufacturers for spindles 
and head actuators for magnetic and opti
cal drives, printers and plotters. We can 
also furnish brushless DC motors for air 
moving applications. 
Call or write with specifications about your 
motor needs. 

Rod Everett, Market Specialist 
General Electric Co. 

Motor Venture Operation 
1635 Broadway, P.O. Box 2204 

Fort Wayne, IN 46801-2204 
(219) 428-3189 

GENERAL fj ELECTRIC 
CIRCLE NO- 203 ON INQUIRY CARD 

10 Mhz80286 
IBM PC/XT MOTHERBOARD 

• 11 .5 Times Faster Than PC; Twice as fast as 
theAT 

• 1 MB 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 

OS -WAVE MATE, Inc. 
2341 205th Street , Torrance, CA 90501 Suite 110 

Telephone # (213) 533-8190 TLX 194369 
In Europe: Brussels 649-1070 TLX 61828 

CIRCLE NO- 206 ON INQUIRY CARD 
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SOLUTIONS FOR DAT A 
COLLECTION/CONTROL ---. 
! . . :=-/ 

SubLAN 

Six Port 
RS-232-C 

MC600 SERIES CONCENTRATOR 
Permit multiple pairs of devices to share the 
same modems and telephone lines to reduce 
telecommunicat ion costs . 

• Microcomputer Network ing 
• Concentrator to Concentrator Networking 

• Full Duplex 
• Remote and Local Resource Sharing 
• Point of Sale Concentration 
• NETWORK TO OVER 500 PORTS 

1-800-252-ALGO 

M€•1 fe1;~3,?-~5 ALGO COL 

CIRCLE NO. 207 ON INQUIRY CARD 

Introducing the new CELMA 
HD-9603 wireless modem 

Announcing a new way to connec t com 
puters and peripherals . . . withou t the high 
cost and inconvenience of hard w iring. 

VHF FM radio transmissio n allows data 
communication up to 300 feet away, at 
speeds of up to 9600 baud . Uses standard 
RS232C serial in ter face-no change needed 
in hardware o r software. Many applica
tions. Ideal for warehouse, factory or office. 

For more in formation an d dealer pric
ing, call or write us today. 

CELMACS Corporation 
25076 Viking Street, Hayward, CA 94545 

(415) 785-3390 
TWX 297396 CLMX UR 

CIRCLE NO. 209 ON INQUIRY CARD 

CONVENIENT FEATURES! 

• 320 K memory. RAM and ROM. 
allocated between interchange
able cartridge and onboard 
memory. 

• Direct-connect. Hayes function. 
onboard modem; 1200 baud. 
audo dial/auto answer. voice 
and data. Bell and CCIIT 
compatible. 

• Programmable in C and Forth. 
Powerful data entry application 
generator. 

• Acoustic modem cups. 300 baud. 

• 2 serial ports. RS232/ 422. 

• Flexible, interchangeable banery 
system to satisfy any requirement. 

• Compact. portable printers. 

• Bar code reader. 

• Weighs from 24 oz. 

• IBV1 x 3¥. x 2Vz) in. 

CIRCLE NO. 208 ON INQUIRY CARD 

AVOID COMPUTER 
DOWNTIME! 

• 11-25 MINUTES 
BLACKOUT 
POWER 

• FRONT PANEL 
TEST SWITCH 

FREE CATALOG 

• sr..eZU'S-- NATURAL SINE WAVE UPS 
•CONTINUOUS ON-LINE OPERATION 
•ELIMINATE: 

• BLACKOUT • SPIKE/SURGE 
• BROWNOUT DAMAGE 

• EMl/RFI INTERFERENCE 
•EXCLUSIVE LITE UPS ILLUMINATE 

WORK AREA WHEN LIGHTS GO OUT 
• SINE-UPS, BATIERIES & LITE UPS 

SU-250 250WATI $1095.00 
SU-500 500 WATI $1495.00 

~Electronic Specialists , Inc. 
171 SO. MAIN, NATICK, MA 01760 

617-655-1532 TOLL FREE 800-225-4876 
VISA. MASTERCARD, AMERICAN EXPRESS 

CIRCLE NO. 210 ON INQUIRY CARD 

EPROM 
PROGRAMMER 

$349 

The EP-1 is a great value, here's why: 
• IBM PC Software included or RS-232 to any computer 
• ASCII Command dnven operal1on, All mtelhgence m umt 
• Reads, Programs, Copies over 150 types lrom 2716 to 27512 
• Optional Intel m1crocontroller programming head 
• Menu·d11ven Chip Selecl1on. No Personality Modules 
• Fast, Slow, Quick-Pulse Programming Algorilhms 
• Intel {8080 & 8086) . Molorola, Tekheic , Straight Heic Files 
• Splits Files by Base Address and Odd/Even (16 bll systems) 
• Gold Textool ZIF IC socket • Full One-Year Warranty 
• Generate & Set Checksums • 5, 12 5,21 ,25V Programming 
• Over-Current Protection • UV Erasers from $34 95 
• 8 Baud Rates 300 to 38,400 • Same Day Shipment 

BP~ 
10681 Haddington, #190 I Houston, TX 77043 

713 461-9430 800 225-2102 

CIRCLE NO. 211 ON INQUIRY CARD 

ORDER 
FORM 

Advertise in the MINI-MICRO MARKETPLACE 
Please run my advertisement in the folloyving issues : Jan Feb 

Oct 
Feb 15 March 

April April 15 May June June 15 July Aug Sept Nov Nov 15 Dec 

EFFECTIVE JANUARY 1986 
1 x 3x 6x 12x 18x 

$660 $595 $575 $560 $545 

MATERIALS 

24x 
$525 

1. Glossy photo with 50-75 words. 

48x 
$505 

We will typeset your ad at no charge. 

2. Camera ready artwork. 

3. Film negatives: right reading emulsion side down. 

AD SIZE: 2%" x 3Y, 6 " 

COMPANY 

ADDRESS 

CITY STATE ZIP 

TELEPHONE 

SIGN ATURE 

Space reservation by che fi rst week of the month proceeding issue date. 

D Materials enclosed D Materials to com P. D Please send information 

Send to: Carol Flanagan . MINI-MICRO SYSTEMS 
27 5 Washington St. 
Newton, MA 02 158 

15% Agency commissio n to accred ited agencies . Please specify agency. 

To advertise in the Marketplace, call Carol Flanagan 617-964-3030. 
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SWITCHING TERMINAL 
TERMINALS. SWITCHING. 

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

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

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

MDX 
8-16 Lines 

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

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

DS-5 
24-960 Lines 

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

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

DS·15 
24-1320 Lines 

EQUINOX 
Smart Connections For Dumb Terminals. 

MINI-MICRO SYSTEMS/ December 1986 
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Keep your mainframe in touch:· 
Send your remote PCs a card! ~ 

If a telephone line goes to wherever your remote 
PCs are, Sync-Up™ from UDS can now link them 
directly to your mainframe! 

Sync-Up fits a complete synchronous modem 
and a protocol converter onto a single card; no 
other modules are required. Add appropriate UDS
supplied software, and you'll have a fast, reliable 
micro-to-mainframe link. If your system is already 
supporting 201C, 212A, 208A/B and/or 9600B 
modems, no modifications are required at the 
mainframe end. 

Sync-Up boards may be specified with soft
ware to support 3270 BSC, 3270 SNA or ayariety of 
other protocols. For complete technical data and 
quantity prices, contact Universal Data Systems, 
5000 Bradford Drive, Huntsville, AL 35805. 
Telephone 205/721-8000; Telex 752602 UDS HTV. 

lDiI Universal Data Systems 
® MOTOROLA INC. 

~formalionS~tems~ ~ · 

Created by Dayner/Hall , Inc., Winter Park, Florida 
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