


Dataram Corporation offers the industry's 
widest range of DEC-compatible 
peripheral controllers - from 
comparatively simple NRZI tape 
controllers to complex 300 MB storage 
module drive (SM D) controllers. 

An impressive array of state-of-the-art 
controllers, all built around high-speed 
bipolar microprocessors. All software 
compatible with the host LSI-I I , 
PDP®-11 . or VAX® minicomputer. .. and 
all available now. 

And Dataram's controllers are designed to 
save you money. and, more importantly, 
space - our controllers typically occupy 
half the space required for the comparable 
controller from DEC. Doing it with a 
level of performance that makes any 
member of this family worth looking at. 

The chart shows our current family of 
peripheral controllers. growing every day. 
If you don't see the controller you need. 
we're probably working on it right now. 
Call us and discuss your requirements . 

laEiU-~I 
Princeton Road 

Cranbury. New Jersey 08512 
Tel : 609-799-0071 TWX: 510-685-2542 

See Us At 

~~m~~~~t 
JUNE 28-30, 1982 

Atlantic City Convention Hall 
At lantic City . NJ 

LSI- I I® compatible cont roller 
fo r 80-300MB CDC, 
Ampex and Fujitsu CMD / SMD 

CONTROl,LER DESCRIPTION C 0\11',\ ! 1811 I I' 

C03 Cartridge disk c<>ntrollcr RK05 

C33 Cartridge disk controller RK05 

T03 NRZI mag tape controller TMI 1/ TUIO 

T04/ C Mag tape treamer coupler TMll / TUIO 

T04/ N NRZI mag tape controller TMI l / TUIO 

T04/ D Dual density mag tape controller TMll /TUIO 

T34 /C Mag tape streamer coupler TMll TU IO 

T34 / N NRZI mag tape controller TMll /TUIO 

T34 D Dual density mag tape controller TMI I TUIO 

T36 Dual density mag tape controller TMll / TUIO 

T34 T GCR mag tape controller TMI I TUIO 

S03 / A. S04/ A 80 MB / 300 MB 5MD controller RM02/ RM05 

503 / AI , 504 / AI 80MB/ 160 MB 5MD controller RM02 

S03 / B 80 MB / 300 MB 5MD controller RK07 

S03 / C 200 MB / 300 MB 5MD controller RP06 

S03 / D. 504/ D 96 MB CMD controller RK06 

S33 A 80 MB 300 MB SMD controller RM02 / RM05 

S33 / AI 80MB / 160 MB SMD controller RM02 

S33 B 80 MB 300 MB SMD controller RK07 

S33 / C 200 MB / 300 MB SMD controller RP06 

533 / D 96 MB CMD controller RK06 

Products printed in red are LSI-I I Bus compatible. 
Products printed in black are UNIBUS® compatible for PDP-I I and / or VAX 
minicomputers. 

DFC 1 Sl 4 11. PDP. U\,IR LIS and VAX are registered trademark-. of D1g1tal Fqu1pment Corpornt10n 
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TI printers earn their reputation 
thehaitl way. 

Today, more than a hundred 
thousand Texas Instruments 
Printers are tackling some of the 
toughest printing jobs through­
out the world. From news wire 
services to airline ticket printing, 
or generating printouts of payroll 
checks, invoices and reports. 
Any demanding task that calls 
for clear, hard copies of the in­
formation you need. 

Texas Instruments can offer 
you a wide variety of printers. 

Thermal printers that are vir- tion that's just a phone call away. 
tually silent. High-speed multi- If your business is tough on 
ple copy impact printers. Plus printers, go to the people who 
a choice of print speeds to fit set the standards. For more infor-
your application. And all have mation on our complete printer 
one common denominator. line, contact Texas Instruments, 
Consistent reliability that's P.O. Box 202145, Dallas, Texas 
proven through rigorous test- 75220; or call 1-800-231-4717; 
ing and uninterrupted on-the- in Texas, 1-800-392-2860. 
job performance. 

You can also count on the 
support of our worldwide factory­
trained sales and service organiza- ~--~o Tl invented the integrated 

circuit, the microprocessor 
and the microcomputer. 
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Frazzled by the hunt for Winchester backup that's easy to 
use, trouble-free, economical, compact, plug compatible, 
which also has 100 + % capacity of 5 \l.i 11 Winchester disk 
drives? 

Hunt no more. You just found the solution to your pro­
blem. It's the new Amlyn MiniPac Drives, of­
fering all you've searched for, plus dynamic 
on-line operation. 

1758-H Junction Avenue 
San Jose, CA 95112 
(408) 275-8616 

See us at Comdex/Spring Booth No. 248 

Amlyn's Model A506 and 5850 minifloppy disk drives 
deliver 8 MBytes of dynamic data storage in a five-diskette, 
removable MiniPac cartridge. And diskettes can also be 
removed and replaced even with the drive's power on. 

Plug compatible with 5 \l.i " Winchester or 8 11 floppy disk 
drives, the Amlyn MiniPac Drives not only 
back up dynamically ... they also can assume 
primary storage responsibility! 

Should your Winchester drive fail, the 
Amlyn A506 or 5850 will still keep your 
business in business. They will perform all 
system functions. Perfectly. Not only that, the 
Amlyn MiniPac drives do it with versatility 
and reliability unmatched by other minifloppy 
drives. 

So, if you want relief, give us a call. Or 
write. All you have to lose are The Frazzles. 
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When Digital Equipment Corp. officially 
celebrates its 25th anniversary this summer, 
it expects to do so as a major contender in 
the rapidly expanding personal-computer 
market, having launched a family of three 
personal computers (see p. 15). Cover 
photo by Steve Grohe, Boston; art direc­
tion by Vicki Blake. 

Reported a 
computer crime 

Page 251 . . .... Security for minis, micros 

Page 175 .... ... . . .. Systems in Industry 

I cp I wsPA tf AeP 
MINl·MICRO SYSTEMS (ISSN 0364·9342) is published 
monthly by Cahners Publishing Company , Division of 
Reed Holdings, Inc ., 221 Columbus Avenue , Boston, MA 
02116. Norman L. Cahners, Chairman; Saul Goldweitz, 
President ; Ronald G. Segel , Financial Vice President and 
Treasurer. MINl ·MICRO SYSTEMS is published by the 
Cahners Magazine Division: J. A. Sheehan, President ; 
William Platt , Executive Vice President ; H. Victor 
Drumm , Group Vice President. Circulation records are 
maintained at Cahners Publishing Co., 270 St. Paul St., 
Denver, CO 80206. Second class postage paid at Denver, 
CO 80202 and additional mailing offices . Postmaster : 
Send Form 3579 to MINI-MICRO SYSTEMS, 270 St. Paul 
St ., Denver, CO 80206. MINI-MICRO SYSTEMS is 
circulated without charge by name and title to U.S. and 
Western Europe based corporate and technical 
management , systems engineers , and other personnel 
who meet qualification procedures . Available to others 
at the rate of $35.00 per year in the U.S.; $40.00 in Canada 
and Mexico; $65.00 in all other countries (12 issues). 
Single issues $4.00 in the U.S.; $5.00 in Canada and 
Mexico; $6.00 in all other countries . 
© 1982 by Cahners Publishing Company , Division of 
Reed Holdings, Inc. All rights reserved . 
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lreakpainls 
TI 99000-BASED SYSTEM HITS TECHNICAL SNAG 

Technical problems reportedly have pushed back Texas Instruments Inc.' s plan to launch 
the Business System 300, its first computer based on the TMS99000 16-bit µp. The company 
planned a late May introduction of the 300, but has postponed the introduction " somewhat 
indefinitely" because u nspecified hardware problems made plans for third-quarter deliveries 
unfeasible . The system is the second in the packaged Business Systems line, following the 
9900-based Business System 200 introduced early this year. The 300 is expected to replace 
the DS990 model 3 and some versions of the model 4 and, like the 200, will be sold through TI 
authorized dealers. Like the 200, it will run TI's DXlO operating system or UCSD p-System, 
and comes in a desk-top terminal package. With a variety of 5 %- and 8-in . Winchester-disk 
options having capacities as high as 43M bytes, the 300 is expected to span the $10,000 to 
$20,000 price range . 

EPSON AXES 16 DISTRIBUTORS, FAVORS ITS OWN 

Epson America, Inc., has abruptly terminated 16 independent distributors . Replacing them 
are 12 new Epson-owned and -managed distributors . Part of the rationale for the 
terminations , a company spokesperson explains, is that Epson does not want distributors 
selling competing brands. This is especially true because Epson is releasing the first of its 
personal-computer products this month, the HX-20 portable terminal,in the U.S. A new 
Epson affiliate, called Comrex International, has been established under Y. Kimm to manage 
the distributors . Three new factory warehouses will support the distributor activities . Among 
those terminated were some that handled only Epson products, and some that handled a line 
of µcs as well as other vendors' printers. One distributor says Epson handled the matter 
fairly . Distributors were given 90-day notices on May 1. Epson' s recent change of some sales 
and marketing management may have triggered the changes. Epson was expected to show the 
HX-20 at the National Computer Conference , along with a prototype color ink-jet printer with 
32 nozzles . 

OEM VERSION OF DEC PERSONAL COMPUTER COMING AT COMDEX 

The introduction last month of Digital Equipment Corp.'s first personal computers (see 
" DEC stirs personal-computer market .. . ," p . 15) may seem to have left DEC's traditional 
OEM base out in the cold, but the company this month is introducing hardware aimed at 
correcting that impression and warming the hearts of OEMs seeking a low-end system. At this 
month's Comdex show, DEC is expected to launch the LCP05, a member of the personal­
computer family designed for both technical and commercial OEMs. It will have the same 
F-11 processor used in the high-end Professional 300 series and the same external packaging, 
but will include a standard LSI-11 Q-bus instead of the unique PC 300 bus, and will replace 
the proprietary POS operating system with a choice of any standard Q-bus operating system. 
A configuration with a built-in 5M-byte Winchester-disk drive is expected to be priced at less 
than $10,000 in single-unit quantities . 

NEW FIRM READYING 32-BIT, UNIX-BASED SUPERMINI 

A minicomputer start-up company hopes to introduce its first product sometime this fall. 
Pyramid Technology, Inc. , Palo Alto, Calif., is readying a 32-bit supermini that runs UNIX 
System III. The Pyramid computer is aimed at the DEC VAX-11 / 780 market, yet is priced 
substantially less than that hardware. The machine has been designed to be extensible: It can 
be upgraded from the smallest to the largest configuration without making the initial 
hardware obsolete. The firm's three co-founders are Edward Dolinar, most recently with 
Rolm Corp.'s mil-spec computer division; Albert Gaynor from the brokerage house L.F . 
Rothschild; and Robert Kelley, formerly with STSC Inc., a timesharing company. Pyramid 
received $3 million in venture capital in February and expects to seek additional funding as 
soon as the first systems are out the door . 
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METAFRAME INTRODUCES PRINTER WITH EXCHANGEABLE ELEMENTS 

One-yr.-old Metaframe Computer Corp., Nashua, N.H., founded by Wang Laboratories, Inc., 
alumni, planned to announce at NCC what the company claims is a very simple printer that 
uses dot-matrix and daisy elements interchangeably. Called the Dotsy Printer Center, the 
device is available in a floor-standing unit with an acoustic cover for about $1400 in single­
unit quantities . OEM discounts are about 25 percent. Changing the heads requires only 
snapping them in and out, and removing the daisy also requires taking off the hammer_ The 
Dotsy prints 150 cps with a Qume or Diablo daisy element. The elements can be changed in 
less than 1 min., the company says . Much of the printer is under software control, including 
the motor power and stepping sequence. Not including PC boards, the printer contains 47 
mechnical and 18 electronic parts. The cartridge has three components . It also includes a 2K 
buffer, and serial and parallel Centronics-compatible interfaces . Dotsy is the first product 
from the company, which was formed to develop an Intel 432 32-bit µp for separate sale. The 
company still is in conceptual stages with the Intel product, but is developing its own 
software for a chip to be used in high-power small computers in several years . A company 
spokesman says the chip may be priced as low as $20 to $50 within three years . 

ENGLAND'S TORCH BRINGS COMMUNICATING µC TO U.S. 

Torch Computers, Ltd., Cambridge, England, this month will unveil a local-area network, 
multi-station µc system aimed at large organizations in the U.S. The Torch system supports as 
many as 250 stations on a 250K-bps bus LAN called Econet. Configured around a Zilog, Inc., 
Z80, each station hosts a Digital Research, Inc., CP/ M look-alike called CP/ N . Super Torch 
will appear this year. Based on the Motorola 68000, it hosts a UNIX-like operating system 
called Davros, which will offer CP/ N upward compatibility, according to the firm. 
Communication software supports local or remote links to network a Torch station and other 
Torches, other computers, the Telex network and videotex networks. Color-graphics and 
word-processing software are standard. COBOL-80, BASIC-80, Pascal and FORTRAN from 
Microsoft are available . A Torch spokesman says one major customer has been lined up in 
New York . The company will open a sales office in Boston. 

NAKED MINI OFFERS UNBUNDLED WORK STATION 

The Omnix 16-bit multi-user business system, scheduled for announcement by the Naked 
Mini Division of Computer Automation at NCC, marks the division's first incorporation of 
third-party software and peripherals, and an entry into a new market: selling to systems 
houses that add value via vertical application software. But more interesting for traditional 
Naked Mini OEMs and system integrators is Omnix's cousin, the Workstation 1. The system 
is available in a configuration similar to the Omnix with a CRT terminal, a printer, a lOM-byte 
Winchester-disk drive and a lM-byte, 5%-in. floppy-disk drive, or in versions unbundled 
component by component down to a bare chassis . A Naked Mini spokesperson says a 
customer can begin by buying the complete system. Later, when increased volumes warrant, 
the customer can buy the system without drives, for example. Although only Naked Mini's 
4 / 04 CPU board can be used in the Workstation 1, a source close to the company says the 
Workstation 2, due next March, will accommodate CPU boards from other vendors built 
around an unspecified industry-standard bus and a wide range of processors, including the 
Z80 and MC68000 . 

NEW ENTRY FOR FAIL-SAFE TRANSACTIONS MARKET 

Anaheim, Calif., start-up Western Resource Technology Inc. will enter the fail-safe 
transaction-processing market pioneered by Tandem Corp. WRT's first system will link 
redundant Digital Equipment Corp. PDP-ll / 23s or ll / 24s via a hardware interface that is 
being tested . WRT spokesman John Sutherland says the systems will run applications written 
for DEC's RSX and RSTS operating systems without modification. The company is seeking 
venture-capital funding and expects to ship its first system during the third quarter. 
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Megatek has pioneered dynamic 
interactive refresh graphics 
systems for years. Ten to be exact. 
Our Whizzard 5000 was the first 
advanced high-quality vector 
stroke generator. The 7000 modu­
lar, high-performance 3-D stroke 
system followed . Then , the 7250 
dynamic, high-speed color 
raster system and 7290 system , 
which combined stroke and 
raster workstations powered by 
one Megatek Graphics Engine'." 
All industry firsts . 

Local intelligence 
Now, Whizzard 7600. Another 

first. A new color graphics 
system with a powerful , user­
prog ram mable 16-bit 8086 
microprocessor in a local intelli­
gent front-end module. 7600 
gives you a dramatic increase 
in intelligence. Four user tasks­
structuring primitives , running 
applications subroutines or sys-

Data courtesy of PDA/ PATRAN-G 

tern peripherals - can be easily 
and simultaneously handled . 

Real-time 3-D obiect rotation 
The 7600 offers many other 

new innovations. Totally interactive 
real -time rotation of 3-D objects 
in 16 of 4096 available colors. 
Three-dimensional surfaces of 
up to 600 sides can be filled 
instantly. And , a 3-D surface 
processor comes with the system 
while a floating point processor 
can be added as needed . Scaling , 
clipping, 2-D and 3-D rotations 
are easy. You can choose either 
40962 vector refresh or 512 2 or 
10242 raster resolutions. 

Offloading the host 
What's more, this power and 

increased intelligence actually 
reduces drain on the host com­
puter. That's because local 
intelligence and dedicated pro­
cessors perform all calculations 
for complex transformations. 
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Local intelligence also manages 
display lists, event queues and 
peripheral interaction , further free ­
ing up your compute r. Com ­
munication between the CPU 
and the 7600, up to 1000 feet, 
is by high -speed parallel data 
transfer. For greater distances, 
the 7600 is equipped with two 
standard RS232 interfaces. 

Whizzard 7600. Latest advance 
in color graphics systems from 
Megatek where "firsts" have been 
a habit for years. For details , 
call or write Megatek Corporation , 
3985 Sorrento Val ley Blvd ., 
San Diego, CA 92121 or (714) 
455 -5590. TWX 910 -337-1270. 
MEGATEK, S.A. , Avenue du Tri­
bunal Federal , 34 , CH-1000 
Lausanne, Switzerland. Tele ­
phone: 41/21/207055. TELEX: 
25037 MEGA CH . 

•••® 
••• MEGATEK 
••• CORPORATION 
UNITED TELECOM COMPUTl'R GROUP 



OUR NEW 68000:.BASED 
COMPUTER COMES WITH UNIX; PRO-Ill™ 

AND A GIANT COMMITMENT. 
In today's competitive computer market, what's behind You can also get our unique PRO-IV Applications 
a system has become as important as what's in it. And Processor. Unlike language processors or program gener-
what's behind CIE Systems is the backing of a world- ators, PRO-IV lets you develop applications directly 
wide corporation with over $50 billion in sales and 124 from specified user needs. Without programming, com-
years of business experience. That's a commitment to piling, or interpreting. What's more, documentation is 
the future . automatically updated and permanently stored whenever 

Of course, one look at how we designed our an application is developed or modified. 
M68000-based family of business computers and you11 Quality? We're committed to it 100%. That's why 
realize just how committed we are to OEMs. we've combined resources with one of the world's 

Advanced 32/16-bit architecture. Industry standard largest and most respected electronics firms to manufac-
Multibus~ UNIX System III operating system. Every- ture our systems. So you not only get the reliability you 
thing you've been reading about. And wanted. need, but high volume OEM quantities. 

The hardware is completely modular. So you can CIE Systems' M68000-based business computer. 
add a wide variety of internal and external memory, Performance. Quality. And a Giant Commitment. 

And, since we supply everything from board level Cle ~aa •g McCabe Way, Irvine, 
peripheral controllers, and a broad range of printers~ Call or write today for more information. 2515 

on up, you can easily configure your system for ~l~I VIVI CA 92713 -6579 
virtually any market. (714) 957-1112 
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SOFTECH MICROSYSTEMS PLANS UCSD P-CODE FOR DISPLAYWRITER 

Softech Microsystems, Inc., will have a higher profile as a result of the recent appointment 
of marketing-oriented John Splavec as president of the San Diego-based vendor of the UCSD 
p-code operating system. Sources close to the company say Softech will soon release that 
operating system for the IBM Corp. Displaywriter. Splavec has no comment on the impending 
Displaywriter release, but says he expects Softech to use the leverage of p-code portability to 
crack the IBM-oriented Fortune 1000 market. The company is expected to strengthen its 
application-software position soon via an acquisition. This follows Softech's anticipated 
introduction at NCC of UCSD p-code for the MC68000 µp and the company's demonstration of 
51.4-in. disks written in a new universal disk format that Softech claims can be read by any 
computer with 51.4-in. floppy-disk drives and an LSI-based controller. 

RANDOM DISK FILES 

Shugart Associates' customers reportedly were treated to a private showing of some of the 
Sunnyvale, Calif., Xerox subsidiary's upcoming products at the recent NCC in Houston. 
Among the aces in Shugart's hand is a half-high, 51.4-in. floppy-disk drive, and a half-high, 
51.4-in. Winchester with a 6M-byte capacity and a price tag of less than $400. Sources say that 
the company showed a prototype of a micro-floppy disk drive about 31h-in. in diameter. All 
are expected to be announced by year-end. 

Shugart is also said to be planning to upgrade its SA600 51.4-in. Winchester-drive family 
with a 12.76M-byte device. The company's SAllOO 8-in. Winchester line will also get a boost 
with a 40M-byte model, sources say. Pricing information is not available. 

Optimem, the Shugart Associates division charged with developing an optical mass-storage 
system, expects to ship limited quantities of the laser-based hardware to customers for beta 
tests by year-end. The official product introduction is slated for late 1983. According to a 
Shugart source, the hardware, which will write once and read many times, will store lG byte 
of information per surface. Several models with various capacities will be available. Despite 
the exit in mid-March of Optimem general manager Jim Burke, the project is on schedule, 
says the source, who denies rumors of budget cuts at the division. Peter Lloyd, who, along 
with Shugart marketing vice president George Sollman, developed Optimem's strategic 
marketing plan while both were at Xerox Magnetics, has filled the vacant general manager 
slot. The Optimem hardware will probably be manufactured at Shugart's Sunnyvale facility. 

Cambrian Systems, Inc., Westlake Village, Calif., vendor of test equipment for disk drives, 
reportedly plans to plunge into the media business this year and will develop a line of thin­
film platters for 8- and 5%-in. Winchesters. One source says Cambrian has pulled in the 
engineering talent needed for the project from Burroughs's nearby Westlake disk-drive 
facility and is looking for venture funding for the operation. 

High-capacity 8-in. media developed by San Jose-based Lanx Corp. to accommodate 
perpendicular recording (MMS, September, 1981, p. 163) could show up next year on a 
number of small Winchesters, including enhancements to a line of drives reportedly 
scheduled for announcement this year by International Memories, Inc., Cupertino, Calif. One 
source says the IMI hardware, designated the Series 8000, will initially offer capacities in the 
lOOM-byte range using thin-film media, and will be the size of a lM-byte, 8-in. floppy-disk 
drive. Lanx, meanwhile, is reported to be using one of IMI's older 7710 series drives-the 
first 8-in. Winchester series to be announced-as a test frame for its new media. Information 
on drive and media pricing and initial capacities for drives equipped with media-oriented to 
perpendi(;mlar recording is unavailable. 

Unconfirmed reports in the San Francisco Bay Area indicate that IBM Corp.'s long-awaited 
Ocotillo series 1h-in. tape-cartridge drives may appear in pilot production quantities this 
month, with 500 pre-production units scheduled to be shipped by the end of the summer. 
According to one source, IBM plans to unveil the drives designed for high-capacity 
Winchester backup and announce their immediate availability during the fourth quarter of 
this year. 
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Test drive the Viator desktop 
aamputerdesigned far systems. 

Like a high performance auto­
mobile, the Victor desktop 
business computer needs to be 
put to the test to be really ap­
preciated. Here's why: 

The computer 
dilemma. 
Systems houses today face a 
basic dilemma when it comes to 
selecting a computer. 

The so-called "personal" com­
puters on the market are like 
"economy" cars. They're rela­
tively inexpensive but have 
limited power and capacity 

And the larger mini computers 
offer more power and speed, like 
a luxury car, but are, of course, 
more expensive. 

Victor has a solution to that 
dilemma. 

The Victor 9000 Business Com­
puter is retail priced under 
$5,000. If you sell computer sys­
tems, quantity purchase agree­
ments will let you be very 
aggressive. 

The Victor gives your systems 
the kind of memory and storage 
capacity advanced applications 
demand. Much more than com­
parably priced machines. 

And the Victor display screen 
has double the resolution and 

capacity of its competitors. You 
can display a full 132-column re­
port and still be perfectly 
readable. Is that important to 
your system? Ask any 
programmer. 

Experience where it 
counts. 
But those are only the technical 
advantages of the Victor 9000. 
Equally important is Victor's 65 
years of experience in solving 
business problems. And Victor's 
50 branch offices throughout the 
country providing fast service 
and total support. 

Software tools to keep 
you growing. 
Victor supplies CPIM-86 and 
MS DOS with every machine. 
Runtime support for Basic, 
Cobol, Fortran and Pascal is no 
extra cost. The Victor 9000 
has the tools you need to do the 
job right. 

The Victor 9000. It's a desktop 
system computer designed to be 
a "cut above" the rest. Whether 
you sell complete systems, or 
are just looking for the best com­
puter to support your software, 
call your Victor OEM specialist 
or mail the coupon today 

Serving American business for 65 years. 

VICTOR~ BUSINESS PRODUCTS 
Subsidiary of Kidde. Inc 

KEDE 
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areal visibility - 800x400 
pixels- graphics-80x25 charac­
ters(soft-loaded) green phosphor­
anti-glare - bit mapped. 

Design for comfort - dis­
play screen tilts 0°-11 ° and 
swivels :t.42° to suit the operator. 

Power under the hood -
8088 - 5Mhz-2 RS232ports - 2 
parallel ports - CODEC4 bus 
slots. 

Fuellorlhoughl - CPIM-86-
MS-DOS - CBASIC - Basic 
86-MS-Pascal-CIS-COBOL MS­
Fortran - MS-COBOL - Multi­
plan - VictorWriter 

Case of handling - up to 103 ___ __, 
keys -capacity switches -sculp­
tured - soft-loaded - 6 foot cord 

Compact efficiency - 302 
square inch foot print - all 
components separate - organize 
it yourself 

£xcellenl mileage - The 
Victor Business Computer 
takes your system further for 
less money Test drive it and 
compare. 

,---------------1 
Change the way you solve business problems. 

I Get in touch with Victor at (800) 621-5559. In Illi- I 
I nois (800) 972-5858. We 're open 24 hours a day, 7 I 
I days a week. Call now or mail this coupon. I 

I NAME I 
I TITLE I 
I FIRM I 
I STREET I 
I I 
I CITY I 
I STATE ZIP I 
I PHONE I 
I AREA CODE I 
I Mail to : Victor Business Products I 
L __ _!~ B!!__x !.!_31!:_ G~n~e~I~~2~M~ ~2J 





_t atperson 
werea ew es 

Until now, manufacturers have made 
personal computers that were a hopeful com­
promise between home use and business. 

But now Digital Equipment Corporation 
offers the first personal computers designed 
-and built-strictly for professional use. And 
since different professionals have different 
needs, Digital is introducing not one, but 
three personal computers made to profes­
sional standards. 

From keyboards to monitors to soft­
ware, all three computers are designed to be 
easy to learn, use, and maintain. They all 
have the communications capability to get 

you into larger systems and networks. And 
they're all backed by the service, support, 
and quality that have made Digital the sec­
ond largest computer company in the world. 

Digital's Professional 300 Series is a 
full-blown minicomputer for your desk. It can 
work on more than one job at a time-just 
like you do. It can handle text, data, pictures, 
even voices on the telephone. It gives you 
photo quality "bit-map" graphics with 
4 times the resolution of your home TV. 

The Professional 300s include a full 
multi-tasking operating system that lets you 
run all applications with the same basic 

CP/M is a registered trademark of Digital Research, Inc. Professional, DECmate and Rainbow are trademarks of Digital Eyuipment Corporation. 
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menus, prompts, and help commands. 
Digital's DECmate II is the first per­

sonal computer that can manage an office. It 
runs a complete array of professional-quality 
word processing, list processing, and office 
management software. Plus many special 
applications like general accounting, con­
struction, and manufacturing. It can even 

@ 

handle conventional CP /M programs. 
Digital's Rainbow 100 is for the profes­

sional who wants to use the wide range of 
available 8- and 16-bit CP /M personal com­
puter software. For the price of an ordinary 
personal computer, you get a video screen 

• 

that's a full 132 characters wide; optional 
bit-map graphics; and professional-level 
communications. 

For more of the story, call 1-800-DIGITAL. 
For personal computers that are as 

professional as you. 

More personal. 
More computer. 

mama a ma 



Now MICROMATION provides complete warranty 
and follow-on support at your site through the ser­
vices ofTRW's nationwide Customer Service Divi­
sion. TRW will provide warranty service for the first 
three months after your MICROMATION system is 
installed. And the widespread facilities of TRW as­
sure you of prompt and effective on-going contract 
maintenance. In most major cities TRW is just 
minutes away. 

To speed the process, MICROMATION's unique 
Modem-Direct software support through M/LINK* 
lets MICROMATION diagnose and solve software 
problems by direct line to MICROMATION's factory. 
Total support! 

MICROMATION's MARINER* uses independent 
processors for instant response to as many as eight 
users operating with BASIC, COBOL, or FORTRAN. 
You can mix accounting, data logging, word process­
ing and other tasks with full Satellite Processor 
power for each of them. MARINER's CP/M*, MP/M* 
and DBOS* compatibility gives you a broad choice of 
operating software. 
*CPIM and MPIM are t rademarks of Digital Research, Inc. DBOS is a t rademark of 
TCS, Inc. MARINER and M/LINK are trademarks of MICROMATION, INC. 

MARINER's attractive free-standing cabinet 
houses the built-in 22-Mbyte Winchester disk drive, 
8-inch floppy disk drive, and Y4-inch streaming tape 
drive. The Master Processor manages economical 
sharing of these peripherals. 

System expansion is easy and inexpensive. Plug 
another Satellite Processor card into MARINER, 
hook up a terminal, and another application goes 
on line. 

MARINER's unique M/LINK modem lets you com­
municate with other computers at 2400 baud, using 
low-cost voice-grade lines and operating with SDLC, 
BI-SYNC or X.25 for networking. 

Get complete information today 
about MICROMATION's Total 
Support! Call your MICROMA­
TION dealer, or call or write 
to MICROMATION. Special 
programs are available also 
for OEMs and systems 
integrators from: 
MICROMATION 
1620 Montgomery Street 
San Francisco, CA 94111 
(415) 398-0289 TLX: 172457 

CIRCLE NO. 8 ON INQUIRY CARD 
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DEC stirs personal-computer market 
with three newcomers; OEM version coming 

When Digital Equipment Corp. 
officially celebrates its 25th anniver­
sary this summer, it expects to do 
so as a major contender in the 
rapidly expanding personal­
computing market, having launched 
a family of three personal comput­
ers last month. 

DEC officials regard these person­
al computers as the first in a family 
that will be broadened, most 
immediately with the addition of an 
OEM version of the 300 series, the 
LCP05, to be introduced at the 
Comdex show this month in Atlantic 
City, N.J. DEC's strategy for the 
personal-computer market centers 
on a single PC series package that 
has been fitted with three different 
single-board µcs and software 
repertoires to address three market 
segments: 

• The basic personal computer, 
developed as the PC 100 and to be 
sold as the Rainbow 100, has an 
8-bit Z80 processor and a 16-bit 8088 
and is aimed at the middle to upper 
reaches of the "industry-standard" 
personal-computing market. At an 

Professional 325, one of Digital Equipment Corp. 's new line of personal computers, features 
a PDP-11 instruction set, dual 51/•-in. floppy-disk drives, a 12-in.-diagonal bit-map graphics 
display and a dot-matrix printer. 

entry-level price of $3495, users can 
choose a DEC version of CP/M 
designed to run packages written 
for either processor or they can opt 
for Microsoft's MS-DOS. 

• DEC is addressing the secretari­
al/clerical work-station market with 
the PC 200, a replacement for the 
DECMate stand-alone word-pro-

cessor/small-business system. DEC­
Mate II, as it will be known, uses the 
same 6120 (PDP-8) processor as its 
predecessor, but with the less 
expensive package it shares with 
the other PC products, DECMate II 

offers a major price reduction over 
DECMate I. An entry-level version 
with basic word-processing soft-

AFTER 25 YEARS, DEC SHIFTS GEARS 

Digital Equipment Corp.'s move into 
the personal computer market, a pet 
project of president and founder 
Kenneth Olsen, is both a significant 
shift in direction for the $4-billion-a­
year minicomputer giant and a logical 
extension of the company's philoso­
phy over the past quarter-century. 

The shift came this year when the 
company created a Small Systems 
group under vice president and group 
manager Andrew C. Knowles 111 to 
deal exclusively in the specification, 
development and manufacturing of 
products that will sell for less than 
$1 o,ooo . The group incorporates 
terminal products, retail products, 
word-processing and commercial 
OEM product groups of the disbanded 
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computer products group. 
"We've put the product experience 

of 25 years into this line and , as a 
company, I think we are capable of 
being a key supplier in the personal­
computing space. We have put in 
place the organization to sell products 
for under $1 o,ooo ," Knowles says. He 
also points to DEC's experience as a 
high-volume manufacturer. 

The evolution of DEC's philosophy is 
related to the advent of the low-cost 
µc and its impact on the interactive 
computing applications that fueled 
DEC's phenomenal 25-year growth . 

"We are now entering a period 
where the nature of computing is 
changing , where personal computers 
will be attached to local networks and 

file servers and from there to remote 
mainframes, and he (Olsen) wants to 
be in the forefront of that movement," 
explains Robert E. Montemerlo , 
manager for programmable terminal 
products at the Terminal Products 
group, which is largely responsible for 
the design and manufacture of the 
DEC personal computers. 

Knowles adds, "This (DEC's entry 
into the personal-computer market) 
makes us more capable in an 
interactive computing sense. We are 
moving from dispersed computing to 
truly distributed. In the future, we will 
be talking about file servers (for 
desk-top computers) instead of time 
sharing ." 
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ware is $3745, or 26 percent less 
than a comparable DECMate I. With 
a near-letter-quality printer, the 
price is $4445. 

• The PC 300 consists of two 
managerial work-station models , 
the Professional 325 and 350. They 
are based on the F-11 (PDP-11 
equivalent) processor and will be 
offered with a number of manageri­
al productivity aids as a "third­
generation" personal-computer fam­
ily. The Professionals are the 
products that will tie into larger 
DEC systems and corporate net-

works. They also are aimed square­
ly at the market niche occupied by 
such advanced work-station prod­
ucts as Convergent Technologies' 
A ws/1ws and Fortune Systems' 
32:16. The 325 and 350 are $3745 

and $4995, respectively, including a 
proprietary operating system that 
incorporates a version of DEC's 
RSX-llM. 

To take advantage of economies of 
scale in both design and production, 
the three PC lines share a package 
that consists of a systems unit 
(housing the processor, mass-

storage devices and 1/0 ports); a 
free-standing CRT display with a 
tilting base and brightness/contrast 
controls; and a detached keyboard 
with a standard ASCII layout, 20 

function keys, a cluster of editing 
keys and an inverted "T" cursor­
control pad. 

The three separately priced 
elements are linked by "user 
pluggable" cables with the keyboard 
plugging into the display, which in 
turn plugs into the systems unit. 
This arrangement, says Robert E. 
Montemerlo, manager for program-

MAINTAINING VENDOR CONTROL OVER APPLICATION SOFTWARE 
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DEC plans to keep a tight grasp on 
application-software development for 
the PC325 and PC350 desk-top 
computers. Because even the rou­
tines for driving the keyboard and 
display are not ROM-resident in PC 
systems, organizations that wish to 
create PC325/350 application soft­
ware--for their own use or for 
sale--are expected to purchase a 
" Professional Toolkit " of drivers, 
utilities and reserved commands that 
runs only in a PDP-11 Rsx-11 M/M-Plus 
or VAX VMS environment. The 
resulting product is a self-contained 
run-time package that places little 
demand on the PC's minimal internal 
operating system. 

Although this approach forces 
prospective PC software developers 
to use a minicomputer for anything 
more than BASIC source code--at 
least initially-it should appeal to 

DEC's PC program-development pro­
cess. (a) Source code is entered and 
edited on host PDP-11 123 or VAX-11 750, 
or on Professional using the PC editor. (b) 
Source code is compiled on host using 
Toolkit version of language. (c) Program 
task image is generated on host from 
compiled object code using RSX-11 M 
Task Builder, which calls on BA~IC­
PLUS-2 Object Time System, RMS-11 K 
library, Professional system software 
service routines (which include keyboard 
and display drivers, end-user menus and 
help messages), graphics package and 
FMS library. (d) Application task image, 
consisting of compiled source code plus 
external routines linked by Task Builder, is 
transferred to PC, where it is debugged 
(e) and then recorded (f) on diskette using 
Application Diskette Builder. 

existing PDP-11 and VAX commercial 
users planning to expand their 
distributed data-processing opera­
tions. Unlike companies that suddenly 
discover that Manager A's personal 

Editor 

Too lki t vers ion 
of BAS IC PLUS·2 

Task builder and 
li brary rou t ines 

Host 
RSX or VMS 
env ironment 

Ob1ect 
prog ram 

(C) 

Applicat ion 
task image 

File 

computer can 't run Manager s 's 
database, existing DEC mini users that 
expand with Professionals can be 
assured of total compatibility at all 
levels. - Alan R. Kaplan 

PC environmen t 

Appl1cat 1on 
task image 

(f) 

Application 
diskette 
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mable terminal products in DEC's 
terminal products group, is the 
result of president and founder 
Kenneth Olsen's requirement that 
users be able to configure the 
systems without the systems unit 
using desk-top space. An optional 
vertical stand is $99. 

The standard PC monitor is a 
12-in. monochrome CRT displaying 
24 lines x 80 or 132 characters. All 
PC series products include ROM­
resident VT-100 terminal emulation. 
The standard CRT is priced at $325, 
and a color monitor is $1325. 

The standard low-profile key­
board, a product of a 2-yr. 
development effort, is said to meet 
stringent German VDE ergonomic 
criteria. It is priced at $245 on the 
PC 100 and 200 and $295 on the 300. 

The series includes a new 
minifloppy-disk drive that DEC is 
manufacturing under licensing 
rights from T&E Engineering, 
Gardena, Calif. The drive accommo­
dates two double-density, 96-tpi, 
51/4-in. floppies, each storing 400K 
bytes. The drive uses two heads on 
a single actuator, but future 

versions are expected to incorpo­
rate four heads and double-sided 
media. DEC says the T&E design was 
selected because it enabled DEC to 
get dual media in the space of a 
single, standard 51/4-in. drive. 

The major packaging difference 
among the PCs is the choice of a 
small or slightly larger system box. 
Standard on the 350, the larger box 
has a larger power supply and 
houses a 5%-in. Winchester-disk 
drive as well as the standard 
minifloppy drive (on the 350). The 
latter incorporates two diskettes 

... AND A TIGHT HOLD ON HARDWARE 
DEC's Professional 325 and 350 

hardware is no less locked up than the 
software, a feature sure to delight 
corporate data-processing managers 
who, besides being concerned with 
the use of their companies' desk-top 
computers for space-invader games, 
have had to contend with a plethora of 
disparate video, real-time and control 
boards. 

The Professionals' six-slot auxiliary 
card cage and system motherboard 
both use form factors , connectors and 

Telephone ____ 2 telephone 

Voice unit - - - I lines 
: I 

Telephone line 
interface 

Telephone 
management 

controller 

Extended 
b1t·map 
option 

bus organizations not seen elsewhere 
in DEC's product lines. The mother­
board accepts two small 1 28K-byte 
memory boards that lie parallel to and 
above it. Option cards are inserted 
from right to left into the fully enclosed 
card cage after releasing a hinged 
side cover. There are no edge 
connectors on the 5- x 12-in. option 
cards . Instead, the cards connect to 
the private bus with zero-insertion­
force DIP connectors. The 350 system 
is delivered with two of the six option 

Video Winchester 
Dual 

display drive 
diskette 

drive 

B1t·map Winchester Floppy 
video controller controller 

Private bus 

Boot 
ROM 

16K bytes 

Internal bus 

Non·volatlie 
RAM 

256K·byte Commun1cat1on Keyboard Printer 

Date, time 
clock 

CPU memory interface interface interface 

Keyboard 

Professional 350 system block diagram 
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slots occupied by bit-mapped video 
and floppy controller cards (highlight­
ed in block diagram). The floppy data 
separator is on a separate , smaller 
board located outside the cage, as are 
the 350's phone cards. 

-Alan R. Kaplan 

Extended bit-mapped color option 
provides three planes of bit-mapped 
storage 960 horizontal x 240 vertical 
pixels. Each pixel is associated with one 
of eight unique values. The color map 
translates these values into a specific 
color combination of red, green and blue. 
There are four blues, eight reds and eight 
greens, which can be combined into 256 
colors. 
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driven by one spindle. The PC 100, 
200 and 325 can be ordered with the 
large box and the dual floppy-drive 
unit. 

The company has configured 
hardware throughout the series so 
that users without computer exper­
tise or special tools can set up 
systems, install options or perform 
board-swap service. Packaging has 
been simplified to the degree that 
users will be expected to plug a chip 
into the system board to install the 

300's $225 floating-point option, 
Montemerlo says. 

DEC officials concede that missing 
from the initial PC releases is a 
product on which hardware value­
added resellers and OEMS can base 
new systems. The 300s are the only 
members of the series with any­
thing approaching a traditional card 
cage, but DEC officials say they will 
not allow non-DEC add-ins onto that 
proprietary bus or within any PC 
series box. That decision was 

prompted by the need to provide 
low-cost service on a high-volume 
product, Montemerlo explains. 

However, Andrew C. Knowles 
III, vice president and group 
manager of DEC's Small Systems 
group, says another version of the 
PC box will be introduced in time for 
the Comdex show this month (see 
"OEM version of DEC personal 
computer coming at Comdex," p. 5). 
That system, the LCP05, will be 
based on the F-11 processor and will 

System Price MPU Memory/expansion Floppy disk Winchester disk Operating system Languages 
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(bytes) (bytes) 

Digital Equipment Corp. 
Professional 325 $3745 F-11 256Klno dual media (BOOK) NIA Professional Operating BASIC. p-System with Pascal , FORTRAN 

System (POS) 
Professional 350 $4995 F-11 256Klno dual media (BOOK) (5M) POS BASIC. p-System with Pascal. FORTRAN 

Convergent Technologies 
AWS 200 $6100 8086 128Kl512K single (630K) NIA CTOS BASIC, COBOL. FORTRAN. Pascal 
AWS240 $9900 8086 128Kl512K single (630K) (5M) CTOS BASIC. COBOL, FORTRAN. Pascal 

Fortune Systems 
32:16 System 1 $4995 MC68000 128Kl1M single (1M) (5M, lOM, 20M) UNIX BASIC. COBOL (run time), COBOL 

Compiler. FORTRAN. Pascal. C 

RadioShack 
TRS-80 model 16 $4999 Z80/MC68000 128Kl512K single (1.25M) (10M) TRSDOS BASIC. COBOL. FORTRAN. Assembler. 

Macro Editor Assembler. Assembly 
Language Development System 

Data General Corp. 
Enterprise 1000 $7195 mN602 64Klno dual (380K) NIA Enterprise OS Business BASIC 

Digital Equipment Corp. 
Rainbow 100 $3245 ZB0/8088 64Kl256K dual media (BOOK) (5M) CP/M 86180. MS-DOS BASIC. C 

IBM Corp. 
Personal Computer $2895 8088 16Kl256K single (160K) N/A PC DOS. CP/M 86. BASIC Extension, FORTRAN. Pascal , 

p-System COBOL Compiler. Macro Assembler 

Radio Shack 
TRS-80 II $3499 ZBOA 64K/no single (486K) (8.6M) TRSDOS BASIC. COBOL. FORTRAN, Assembler. 

Macro Editor Assembler. Assembly 
Language Development System 

A LOOK AT DEC'S LOW-END PERSONAL COMPUTERS 

Digital Equipment Corp.'s Rainbow 
personal computer has a dual­
processor architecture that enables 
one processor to handle 1 o functions 
while the other runs applications. The 
operating system determines if the 
application being loaded is written for 
the z8o or the 8088 . If it is a Z80 
application , a special routine converts 
the Z80 calls for processing by the 
8088 , while the Z80 manages both the 
CRT and disk operations. 

The Rainbow includes 64K bytes of 
RAM and is the only member of the PC 
family to offer memory upgrades. As 
much as 256K bytes can be added . A 
64K-byte board is $495 , and the 
192K-byte board is $1095 . 

Rainbow software 1s unbundled , 

and both the CP M 86 80 and optional 
Microsoft MS-DOS operating systems 
are $250 . DEC is also selling general 
applications such as Microsoft BASIC 
($250) , a c compiler ($500), a 
Microsoft Multiplan spread-sheet 
analysis ($275) , Select Information 
Systems ' Select word-processing 
package ($595) and a series of 
accounting packages from BPI rang­
ing from $195 to $650 each. Additions 
are expected to include concurrent 
CP M and UCSD p-System , DEC 
sources say. 

The PC 200 is positioned a notch 
higher than the Rainbow. However, 
under the skins, the DECMate 11 has 
the same 6120 that powered its 
predecessor. The 64K-byte system 

supports the same disk as the 1 oo 
and can be equipped with an external 
Winchester for $4200 , including an 
interface card . Another option, a $225 
RX01 or RX02 controller, enables 
DECMate 1 users to attach 8-in . 
floppy-disk drives to the DECMate 11 for 
transporting existing files . 

Although terminal products manag­
er Robert E. Montemerlo emphasizes 
that there seems to be plenty of 
market life left in the PDP-8-based 
DECMates, Small Systems group vice 
president Andrew C. Knowles 111 

acknowledges that a version of the PC 
300 with its F-11 processor eventually 
will be marketed through the Word 
Processing group. 
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The Best Made Better 
When we unveiled our CompuStar r" 

multi-user terminal system just over a 
year ago, we thought we had created the 
most powerful, lowest-priced multi-user 
computer we would ever manufacture. 
We were wrong. Today, we've made 
our best even better! 

Our newly redesigned CompuStar r" 

boasts the same performance statistics 
that made its predecessor such an over­
night success, plus a host of exciting new 
features. CompuStar users now get the 
added benefits of dual character set ca­
pability, an expanded library of visual 
attributes including reverse video, un­
derlining and below-the-line descenders, 
an enhanced disk operating system and 
Microsoft' BASIC - all at no extra cost! 
And single-user systems now start at as 
little as $2995. 

There are four types of CompuStar T\I 

workstations (called Video Processing 
Units or VPU's) that can be connected 
into a variety of central disk systems 
with 10 to 96 megabytes of multi-user 
storage. 

Up to 255 VPU's can be tied together 
to form a massive multi-user network. 
Or, you can start with only a single VPU 
and easily expand your system as your 
processing needs become more sophis­
ticated. But whether you start with one 
or one-hundred VPU's, you'll probably 
never outgrow your CompuStar. Un­
like other systems, you configure the 
CompuStar the way you want 
it ... connecting any combination of 
VPU's in a "daisy chain" fashion into the 
central disk system. And since each 
VPU has its own twin 280 processors, 
its own CP/M* operating system and a 
full 64K of internal memory, (not to 
mention disk capacities of up to 1 Vz 
million bytes), overall system response 
time remains unbelievably fast! And that's 
a claim most of the other multi-user 
vendors just can't make. 

Inside our new CompuStar you'll find 
a level of design sophistication that's 
destined to establish a new standard 
for the industry. A series of easy-to­
service modular components has been 

engineered to yield the most impressive 
reliability figures we've ever seen. But 
CompuStar users are not only thrilled 
with our system's performance (and the 
miserly few dollars they spent to get it), 
they also have the peace of mind of 
knowing that Intertec's comprehensive 
customer protection and field service 
programs will insure their total after-the­
sale satisfaction. 

For more information on what just 
may be the last multi-user microcompu­
ter you'll ever ( have to ) buy, ask 
your dealer today about our all new 
CompuStar r" system. Or, contact us at 
the number and address below. We'll 
gladly explain how we've made our 
best ... even better! 

J ~~f~TEC 
SYSTEMS® 

2300 Broad River Rd. Columbia, SC 29210 
(803) 798-9100 TWX: 810-666-2115 

•MK'rosofl is a trademark of !\1Krosoft Corporation. *Registered trademark of Digital Research. 
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use the standard PDP-11 Q-bus 
architecture to facilitate attachment 
of third-party hardware. "It will be 
aimed at our traditional (commercial 
and technical) OEMS who want a 
public bus," Knowles says. 

In the meantime, Montemerlo 
maintains, the Rainbow 100 will be 
"wide open" to OEMS developing the 
type of add-on options that have 
proliferated around Apple Comput-

Mini-Miera Warld 

er, Inc., and International Business 
Machines Corp. products. For 
example, he says, he would be 
surprised if a third party does not 
quickly develop an external bus 
extender for the 100. 

The Rainbow has space for three 
daughter boards. One space would 
be used by the memory-expansion 
option, and a second is for an $845 

graphics board. The board supports 

color or monochromatic, bit-mapped 
graphics with high resolution at 800 

x 240 and low resolution at 320 x 
240. The latter (standard television 
resolution) was selected not to 
enable users to hook the Rainbow to 
their televisions, but to enable the 
Rainbow to act as a videotex 
terminal, Montemerlo explains. 

The third space on the Rainbow is 
for an extended communications 

PROFESSIONAL MARKS THIRD-GENERATION PC FOR DEC 

In the Professional 325 and 350, 
Digital Equipment Corp. has piled on 
the bells and whistles to come up with 
what it sees as a third-generation 
personal computer. 

The fi rst and second generations 
are represented by the 8- and 16-bit 
µps found in the PC 1 oo and 
characterized by single-task execu­
tion, simple commands and rudimen­
tary filing. The third generation, says 
terminal products manager Robert E. 
Montemerlo, will be marked by a 
multitasking system with consistent 
user interfaces (that is, those supplied 
by DEC) , sophisticated file manage­
ment, multiple concurrent communi­
cations capability and high-level 
development tools. 

DEC, which layers a user-friendly 
menu interface onto its Rsx-11 M to 
produce a run-time POS (Professional 
operating system) package for the PC 
30os, plans to make that operating 
system the standard for the third­
generation personal computer, much 
as CP/M has been the standard for the 
first two, Montemerlo says. 

As the leader of the third generation 
of personal computing, DEC sees the 
300s fulfilling several needs. Basical­
ly, they serve as high-functionality, 
multitasking personal computers/ 
small-business systems (although 
multiterminal versions are not yet 
announced) . But they are also seen 
as network products, tracing their 
roots to an advanced terminal 
developed as the VT-134 at the 
Terminal Products group. In the first 
instance, the 3oos are expected to 
appeal to computer retailers selling 
the systems with a vast array of 
third-party packages to be offered by 
DEC. In the second, DEC will primarily 
address its existing customer base 
and vie with International Business 
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Machines Corp., Xerox Corp. and 
Wang Laboratories, Inc., for a slice of 
the ever-sweeter corporate office­
information network pie. 

"The Professional is very appropri­
ate for the Fortune 1 ooo accounts that 
need a personal computer tied to a 
network," says Small Systems group 
vice president Andrew C. Knowles 111. 

He adds that the 300s will support 
Ethernet by next summer and will 
attach to DECNet, SNA and X.25 
networks. 

The 325 and 350 are based on the 
F-11 three-chip processor, which is 
said to have the performance of a 
PDP-11 /23 or 24 . The two are 
configured with what resembles a 
miniature card cage that accepts 
user-installable, DEC-supplied, spe­
cial-purpose boards . Memory is 
added by layering small daughter 
boards over and parallel with the 
system's motherboard. The 350 has 
four open slots, and the 325 has one. 

Both 300 series models include 
256K bytes of non-expandable RAM 
and a two-floppy drive. The 325 
supports a second floppy, and the 
350 supports an internal Winchester 
disk. The 300s feature monochromat­
ic bit-map graphics with 960 x 240 
resolution. 

The 300S are the only members of 
the PC family with a bundled operating 
system. At introduction, their software 
repertoire included BASIC ($195) , an 
enhanced communications package 
with advanced VT-1 oo formatting 
($195), ucsD Pascal ($975 including 
p-System and with FORTRAN and 
Pascal separately priced at $250 and 
$375, respectively) , VisiCalc ($250) 
and VisiTrend ($275) . 

The 325's only hardware option is a 
floating-point adapter. However, the 
350 includes several options, includ-

ing a built-in Winchester disk ($3500), 
a real-time interface card for process 
control and similar applications ($595) 
and an extended bit-map board for 
color graphics ($895) . It also supports 
a telephone-management system, a 
card that includes two 1 200-bps 
modems on-board . This $895 device 
includes voice-digitizing circuitry and 
can be configured with a standard 
telephone handset and an optional 
$295 recording unit similar to a 
dictation machine. Software for these 
options has not been released . 

To help make POS a standard , DEC 
has worked for a year with indepen­
dent-software suppliers to compile a 
library of POS applications. But early 
last month, DEC had commitments 
from 25 vendors to supply 81 
software packages for the 325 and 
350 by September , when initial 
customer shipments are scheduled. 
The list of vendors includes Visicorp, 
Softech, Desktop Software, BPI, NPL, 
Aardvark, Cortex, Ferox, 11s, Jarett, 
Learning Tools, Inc., PCD Systems, 
Pacific Data Systems, Ross Systems, 
Structural Programming, Timberline 
Associates and White Smith . Their 
packages include a number of 
financial-modeling and spread-sheet 
packages (such as VisiCalc, Visi­
Trend, Moneytrack and Fingraph) as 
well as products for list management, 
scheduling, menu planning , tax plan­
ning, resource management, property 
management and cost management. 

The third-party products and those 
to be written in-house by major end 
users are developed on a DEC 11 /23 
or higher system running a Program­
mers Toolkit , priced separately at 
$4000 and supporting BASIC ($1755) 
or FORTRAN ($2185) . 
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THE NEW IMI 5000H SERIES­
WITH UP TO 21 MBYTES. 
THE MOST RELIABLE 5 Y4" 

WINCHESTERS EVER BUILT. 

WITH THE LONGEST 
WINCHESTER WARRAN'IY 

EVER OFFERED. 

If our new 5000H drives weren't the most 
reliable 5114" Winchesters ever built, we 
wouldn't give them an unprecedented 2-
year warranty. 

Don't expect to use it, though. 
Thanks to four remarkable improvements, 

5000H Series drives can easily withstand the 
everyday abuse known as "normal system 
usage'.' Even when they're used in the most 
demanding applications, their performance is 
continually superior. 

So the overwhelming odds are that the 
2-year warranty will expire long before the 
drive ever does. 

THIN-FILM PLATED MEDIA 
PRESERVES DATA INTEGRl'IY, 

INCREASES STORAGE 
CAPACl'IY. 

Thin-film plated media is orders of magni­
tude more shock resistant and many times 
harder than industry standard ferric-oxide 
coatings. It's many times less vulnerable to 

damage and data loss, and it lets 5000H 
drives withstand harsher treatment without 
sacrificing data integrity. 

Thin-film plated media with standard fer­
rite heads also allows greater bit densities -
enabling !MI to up the unformatted storage 
capacity of the 5021H to 21 Mbytes. 

At the same time, we have maintained in­
dustry standard formats and transfer rates 
with lower track densities to improve data 
integrity even further. 

NEW 2-PIECE SHOCK 
MOUNTED CHASSIS EXTENDS 

SERVICE LIFE. 

To protect the heads and disks, we've reces­
sed the head/disk assembly inside a rigid, 
die-cast frame enclosure.Integral shock 
mounts at the center of gravity insulate 
the head media interface from the 
environment. 

This 2-piece design reduces acoustical 
noise. But most important, it minimizes 
vibration and shock loads transferred to the 
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heads and disks during installation and use. 
Even the printed circuit boards utilize the 
shock-mounted design to lessen stress on 
the components. 

All of which means more freedom for the 
small system user to use the system without 
worrying about disk and data reliability. 



NEW THERMALLY STABLE 
DESIGN ENSURES OPTIMAL 

HEAD POSITIONING. 

5000H Series drives have a deeply finned 
die-cast base and cover that increase the 
stiffness of the structure as well as the sur­
face area for heat transfer. 

Thermal distortion of the head/disk as­
sembly is minimized - head positioning 
optimized. 

And by combining temperature stability 
with lower track densities, IMI has all but 
eliminated the potential for off-track errors. 

HEAD-MOUNTED 
PREAMPLIFIER IMPROVES 

RECORDING QUALITY. 

Only IM! puts the read/write preamplifier 
on the head stack, where it greatly reduces 
EMI/RFI noise susceptibility. This, coupled 
with the inherently higher signals of plated 

© International Memories Inc. 1982. IMI H1-5/82. 

media (> 50%) and the shielding of the all 
metal frame, yields the best signal to noise 
ratio in the industry. 

COMBINING THE BEST OF THE 
OLD WITH THE NEW. 

The extraordinary new features of the 5000H 
Series have been combined with many of the 
great features of our first 5W' drives, including: 
• Stepper motor linear actuator with 

self-aligning, 3-point carriage suspension 
minimizes friction and wear, reducing 
positioning errors. 

• 0.9° high-torque stepper increases track 
positioning accuracy. 

• Automatic spindle brake protects drive 
from shipping and handling damage. 

• Magnetically-shielded DC spin motor 
ensures data integrity. 

• Low cost single board formatter eases 
system integration. 

A FULL LINE OF HIGH-PERFORMANCE SYt" IMI WINCHESTERS. 
IMI SOOOH Series 5006H 5012H 5018H 5007H 5014H 5021H 

Unformatted Capacity (Mbytes) 6.38 12.76 19.14 7 14 

Formatted Capacity (Mbytes) 5 10 15 

Access Time (msec) 85 85 85 t 
83 12.:5 188 

85 85 85 

No. of Disks 2 3 1 2 3 
RPM 3600 3600 3600 3800 aeoo 38CIO 
BPI 9706 9706 9706 1~00 1~7UO 10,100 

TPI 303 303 303 30S 303 .303 

Bytes per Track 10,417 10,417 10,417 1!-_459 11,469 11,458 

Transfer Rate (Mbits/sec) 5 5 5 55 S.5 5.5 

Industry Standard (ST506) Interface IMI Interface 

What the specs don't tell you is that back in 
1979 IMI became the first company ever to 
develop and market an 8" Winchester. Since 
then we've shipped over 20,000 of them for 
OEM use. 

At IMI, not only do we make top quality 

5W' and 8" Winchesters, we make them in 
high volume. For immediate delivery. 

For more information.call or write : 
International Memories Incorporated, 
10381 Bandley Drive, Cupertino, CA 95014. 
(408) 446-9779. TWX: 910-338-7348. 

Oii/ 
We're at it again. 
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Diabloann 
first 400 character d 

Because the -world is 
Until now, if a business needed a printer with a wide range of scientific 

or multilingual characters, the choices were severely limited. And so was the 
print quality. Prices for these machines are high. And reliability is low. 

But now Diablo introduces the 630 ECS* printer. 
The first 400 character daisy wheel printer in the 
world. For technical, legal, or multilingual business 
applications, no other print-
er comes dose. It's the best In diesem Falle haben wir 

alternative to twin daisy Cl .. "' (or 'Y w .. 0) 

wheels and multi-pass ma- zu tun, sodaB die Gleichur 

trix systeITlS. werden kann: 

The highest character count. FC T )=vL"' [ (, 121To) J 

Printing at 33 cps average English text, the du- · 

Obwohl oblige Ableitung bE 
ist, t erstellt sie in erst1 
das sich im Untersuchungsg. 

Only the Diablo 630 ECS gives you true extend­
ed character set applications on one print wheel. ~ 

rable new print wheels developed by _,7 -
Diablo do more than just increase ._.__--------~----
character count. They provide real t Zwecks vollst~ndigerer t 

compatibility between the sys­
tem screen and the page. 

What the host shows, 
Diablo prints.Without chang-
ing wheels. Even if it's F (i-) 
= 1l (i-) E - 2uv di- a~ oo, 

Type shown noc actw.l SlZe. 

•Extended Character Sc! 



ounces the 
aisy -wheel printer. 
n't as sitnple as ABC. 

for scientific applications. Or a combination 10or12 pitch or italic type 
for legal applications. 

Fluent in many languages. 
International business languages frequently call for hundreds of characters. 

Now, companies who use Teletex or any West European language can rely on a 
Diablo printer to do the work. And to do it without changing the print wheel. 

. t den Umstlinden 

The new 630 ECS printer is based upon the 
regular Diablo 630 which has an MTTR of less than 
30 minutes and an MTBF of more than 4000 hours. 
And, except for the carriage, has common spares. 3.4 wie folgt umformuliert 

) -2\i 1(3 .. 1 n (t) \id1 ~ +~ ( 3. 6) 
) 

weitem nicht vollst~ndig 
Linie eine Ann~herung fUr 

g befindliche System. 

~lyse s. Anhang B.3. 

Find out more. 
If you would like to know more about the 

Diablo 630 ECS, send in this coupon today. We 
believe it will shortly become the standard of 
the industry. It's as simple as that. 

Diablo Systems 
A Xerox Company 

Please send me more information about the new 
Diablo 630 ECS. 

I am a 0 OEM Systems Integrator 0 End User 
OOther _______ _ 

Send to: Diablo Systems, P. 0. Box 5003, 
Hayward, California 94545 

Name/Tirle--------
Company _ ____ __ _ 

Address---------
Ciry Statc __ Zip _ _ _ 

Country Tel ___ _ 

MMS 6/82 

XERO~ D1Jblo 630. and D"blo 630 ECS 
Jrl' traJl·marks of XEROX CORPORATION. 
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feature that includes a second RS232 
port and an RS422 port. The latter is 
said to have an BOOK-bps channel 
and can be used to attach an 
external 5M-byte Seagate Technolo­
gy Winchester-disk drive (available 
from DEC for $3700 with interface). 
The extended communications 
board is priced at $500 and includes 
a DMA interface for bit synchronous 
transmission. 

Like its competitors, DEC will 
support the use of third-party 
packages with a listing and certifi­
cation program. At the lowest level, 
DEC will list programs that it has 
looked at and believes will work. At 
the second level, DEC has seen the 
program work and it has been 
recommended by DEC customers. 
At the highest level, DEC will 
support programs it has tested 
itself. 

Service for the PC series hard­
ware and software is "aggressively 
priced" and available in a number of 
ways. On-site service can be as low 
as $34 a month for the PC 100, 
Montemerlo says. DEC also plans to 
open 162 walk-in service centers for 
module repairs by September. A 
WATS-line telephone service will be 
available for software assistance on 
supported products. 

Marketing policies for the three 
PC lines rely on existing DEC 
channels, although Montemerlo 
points out that far more emphasis 
will be placed on second-tier outlets. 
(These include several programs 
already administered by the Small 
Systems group, such as the DEC 
retail stores, authorized terminal 
distributors (that have handled the 
VT-180 CP/M kit for VT-100 termi­
nals) and DEC dealers. 

DEC is opening new channels in 
non-DEC sales for low-volume buy­
ers. The machines will be available 
from Computerland retail stores 
and from Hamilton-Avnet industrial 
distributors, offering 500 to 600 
outlets. Knowles says the machines 
can be ordered from those sites 
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now, and will be stocked this fall. 
He adds that DEC is gearing to build 
100,000 or more systems in the first 
year of production. 

Knowles says the DEC direct sales 
force will concentrate on the 
Fortune 1000 customer base, where, 
Montemerlo points out, "We break 
even on 50 or more units." Volume 
sales of PC 1oos and soos are 
expected among large DEC users , 
who will receive hardware and 
software quantity discounts at the 
20-unit-per-year level. 

The PC series will be sold with a 
new sales contract that, Mon­
temerlo says, for the first time will 
impose the same discount struc­
tures and conditions across all 
marketing groups. Although the 
contracts will permit special terms 
and conditions to be added as 
marketing groups require, they are 
designed to provide uniformity in 
ordering throughout DEC and will 
be extended to other product lines, 
he says. 

-Geoff Lewis 

Ungermann-Bass/Fujitsu deal 
promises first Ethernet chips 

In the race to market LSI chips 
that incorporate the Ethernet 
local-area-network specification, it 
appears the first to succeed will be 
Ungermann-Bass, Inc., and Fujitsu 
Ltd., which announced a joint­
development agreement for this 
purpose just two months ago. If the 
partners meet their projected 
schedule of first shipments starting 
next month , with quantity ship­
ments by the fourth quarter, their 
Ethernet chip set will appear before 
products being developed in two 
other highly publicized efforts-one 
at Intel Corp. and a joint­
development effort between Mos­
tek, Corp. and Advanced Micro 
Devices, Inc. 

LSI chips that implement 
Ethernet, the LAN specification 
initiated by Xerox Corp. and 
promoted by Xerox, Digital Equip­
ment Corp. and Intel, must 
decrease the high cost of Ethernet 
interface. With prices for these 
interfaces in the $1000-plus range, 
such communications controllers 
often sell for more than the 
equipment people want to connect 
to the network (MMS, May, p. 6). 
Availability of Ethernet chip sets is 
expected to lower these prices to 

$200 or less. 
Even with the promise of lower 

interface prices, the Ethernet chip 
developers are working under a 
standardization cloud. The long­
running effort to avoid two base­
band specifications using the carrier 
sense multiple access with collision 
detection technique (CSMA/CD) has 
yet to be resolved. Ethernet does 
not quite conform to the specifica­
tions being developed by the IEEE 
802 committee on LANs, although 
the two specifications haYe mo\'ed 
closer over the past seYeral months. 

Ralph Ungermann, president of 
Ungermann-Bass, Santa Clara, 
Calif., expects the 802 committee 
and the European Computer Manu­
facturer's Association to embrace 
Ethernet. He views the remaining 
Ethernet/802 difference-one of 
packet-frame delimiting-as easy to 
resolve. Even if Ethernet should 
move to the 802 approach, rather 
than 802 accepting the Ethernet 
spec, Ungermann says, "putting the 
802 spec on our chips would be 
trivial. A possible change is not 
really an important issue for the 
chips, but it would be a real problem 
in terms of retrofitting the hun­
dreds of Ethernet networks out 
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LSI-11 System Integrators: 
Why Sacrifice SIZE, CAPABILITY, 

VERSATILITY, CONVENIENCE or ECONOMY, 
When You Can Have Them All? 

Sigma SA-H105 System Enclosure 

SIZE 
The SA-H105 is a 5.25" high enclosure 
with an 8-row, dual-wide backplane for 
direct installation of LSI-11/2 and 11/23 
CPUs and associated DEC~compatible 
devices. 

CAPABILITY 
Designed to accommodate a 5 1.4" 
Winchester drive. 

PLUS 
VERSATILITY 

Add on One 8" floppy drive OR Two 
slimline floppy drives OR One tape 
cartridge transport. Available in attractive 
tabletop OR rackmount versions. 

CONVENIENCE 
Front console operator controls with 
direct interface to backplane. Easy 
access to installed system components, 
including a removable modular 
power supply. 

ECONOMY 
Competitively priced and efficiently 
designed to accommodate the latest, 
most cost effective peripherals. 

DON'T SACRIHCE A THING-CONTACT 

$iq1na 
linl0r1nal#on 
$q§"le1ns 

6505 Serrano Ave., Anaheim, CA 92807 
(714) 974-0166 
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FOR SERIES/1: 
GET REMOVABLE AND FIXED 

STORAGE IN ONE DRIVE. 

Easy to operate, with -------­
reliable front-loading 
disk cartridges. 

Fast, simple back-up : -------­
data can be easily copied 
from fixed to removable 
storage. 

------13.3 Mbytes removable 
storage per cartridge, 

64.5 Mbytes fixed storage 
per drive. 

------- Save space : 

Full software -----------­
compatibility with IBM 
4963 disk subsystems. lllUllllllllllllllllllllllllllllllllllflllllllllllllf 

Dual CMDs mount 
in a single 

cabinet for 
155.6 Mbytes 

of storage. 

Attach your Series/1 to Control Data Cartridge Module Drives. 
Fixed and removable storage in one drive-that's 
the unique feature you get with the Certainty® 
280 Series CMDs. Fully compatible with IBM 4963 
subsystems, these Control Data units make 
your Series/1 more effective than ever 
before, just like the other 
Certainty Series drives. 

So fast, simple on/ 
off-site back-up is the major 
benefit. You can use the 
removable, reliable cartridge 
for storing application 
programs, or for backing up ,. 
your most critical data-while 
both fixed and removable storage remain 
available on line. 

Because the controller card is already included, 

these CMDs are ready for direct connection to the 
1/0 bus of your Series/1-a feature you'll find on all 
Certainty drives. And all Certainty products are avail­

able now. You can put them to 
work immediately. 

Add in complete support. More 
than 5000 Customer Engineers help 

make sure that Certainty 
miniperipherals live up to 
their name. 

Make increased effectiveness a 
Certainty. No matter how you're 
using your Series/1, a Control 

Data mini peripheral will pay off for 
you in price and performance. Call today for 

more information, toll-free 800/328-3390. 

@: 2) CONT1'0L DATA 
Addressing society's major unmet needs 

as profitable business opportunities 
CIRCLE NO. 15 ON INQUIRY CARD 



there already." 
The Ungermann-Bass/Fujitsu re­

lationship has been in effect for 
more than a year, Ungermann says, 
and the partners plan to dev~lop 
other LAN chips. Ungermann-Bass 
performed the system and logic 
design for the Ethernet chips, and 
Fujitsu did the circuit design to 
place the specifications in silicon. 

One reason the Fujitsu chips will 
reach market so rapidly, says 
Ungermann, is that the chips 
incorporate nothing beyond the 
straight level 1 and 2 Ethernet spec. 
(Levels 1 and 2 refer to the physical 
and data-link layers of the Interna­
tional Standards Organization's 
Open Systems Interconnection 
model.) One chip of the two-chip set 
uses bipolar technology and per­
forms the Manchester encoding/ 
decoding of network data. The 
second VLSI circuit uses CMOS 

technology to implement the level 2 

CSMAICD access technique. 
"We put no functions on the chips 

above level 2," Ungermann says, 
"because there are no standards 
above that level. Intel has put an 
enormous amount of work into a 
very specific buffer-management 
scheme that they will implement in 
their chips. This scheme may or 
may not be appropriate for whatev­
er higher level standards are 
developed." The level 2 chip from 
Mostek and AMD will also incorpo­
rate on-board buffer management. 

At Intel, Ronald T. Yara, 
strategic marketing manager, says 
the DMA buffer-management 
scheme the Intel chips will incorpo­
rate will not be invalidated by 
future standards. "Buffer­
management facilities have nothing 
to do with the OSI model," he says. 
It's just a generic function that 
makes it simpler for the processor 
to implement the higher levels, 
whatever they end up being." 

If the Ethernet chips don't 
provide such generic facilities as 
buffer management, Yara says, the 
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As VLSI chip sets implementing the Ethernet protocols become available this year, Intel 
predicts, the OEM price for the controller electronics will drop to the $60 to $100 range, and 
will continue to decline in following years. Intel also expects LSI techniques applied to the 
transceiver electronics to cause the transceiver prices to fall. Total OEM interface 
costs-including both the controller and transceiver electronics-should be about $125 by 
1985, the company says, with end-user interface prices two to 10 times that level. 

attached processor will be required 
to handle them. "The facilities we 
will provide on our chips will be for 
handling the transmitted informa­
tion, not for dictating ultimate rules 
to manage the information." 

Another difference Ungermann 
expects between the Fujitsu chips 
and the Intel circuits, which will be 
shipped in sample quantities by this 
year's fourth quarter, is the 
general-purpose nature of the 
former. "Even though our chips 
won't have buffer management 
on-board," he says, "they won't 
necessarily be simpler than Intel's, 
because we designed them so they 
could be used with virtually any 
computer bus. It's an extremely 
general-purpose interface, so it 
could be used in a low-end product, 
such as a Z80-based µc, up to a 
high-end product, where you could 
have a minicomputer bus running 
the chip. 

"Intel's chip set is ideally suited 
to Intel's buses," Ungermann says. 
"To use it on something else, you 

will have to do some reworking 
around the periphery of the chip." 

Yara admits that the Intel chips 
will be optimized for operation with 
its µps, and that it requires some 
work to connect the circuits to other 
types of devices. "It's always 
possible to design a universal chip," 
he says. "But the penalty of having 
it universal is a higher cost." Intel 
projects that its two-chip set will 
sell in large quantities in the $60 to 
$100 range. Ungermann declines to 
comment on the pricing of the 
Fujitsu chip, but says, "We expect 
our product to be competitive with 
any other products on the market." 

Mostek, Carrollton, Texas, and 
AMD, Sunnyvale, Calif., are at­
tempting to optimize their chip set 
for use with several µps by making 
some of the chips' pins program­
mable, says Jim Vittera, program 
manager of Mostek's Ethernet 
effort. The processors slated to be 
supported by the Mostek/ AMD chips 
are the 8086, the 68000, the Z8000 
and the LSI-11 family. 
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NEVER BEFORE 
COULD BOARDS SO SMALL 

DO SO MUCH 
WITH SO LITTLE POWER. 

National's broad new line of 
NSCBOO-based CMOS microcomputer boards 

make the impossible possible. 

Our new line of low power CMOS Industrial Micro­
computer (CIM™) boards offers all the benefits you've 
been looking far but just couldn't find, at any price. 
Until now. 

The low power consumption of CIMBUS boards 
means low energy dissipation - they draw just a frac­
tion of the power of equivilent NMOS types. For your 
designs, this translates into higher reliability, portability, 
battery back-up or operation. Since no cooling sys­
tems are necessary, you can design sealed enclosures 
and smaller systems at lower system costs-with 
speed and dependability to handle the most demand­
ing industrial applications. 

CIMBUS boards thrive in environments that con­
ventional boards can't take. Ambient operating temp­
eratures can range from a low of -40°C to a high 
of +85°C. Because they have inherently high noise 
immunity, electrical noise is no problem, either. Also, 
the Eurocard format and positive contact DIN 41612 
connectors, instead of card-edge connectors, sub­
stantially improve resistance to vibration and corrosion. 

These new CMOS boards are based on our NSC800 
microprocessor. The P2CMOSrM NSC800 uses the 
instruction set of the 280," with performance to match. 

There are currently 19 CIMBUS Industrial Micro­
computer products. And many more are on the way. 

CIM-801 -CPU with lMHz NSC800 
CIM-802 - CPU with 2MHz NSC800 
CIM-804 - CPU with 4MHz NSC800 
CIM- l 00- 16KB RAM/PROM Expansion Board 
CIM-104-16KB RAM/PROM Expansion Board 

with 8KB RAM installed 
CIM- 108- 16KB RAM/PROM Expansion Board 

with 16KB RAM installed 
CIM-201-Serial 1/0 Board 
CIM-230- Distributed 1/0 Bus (DIB™) Interface Board 
CIM-311 - Opto 22™ Solid State Relay Rack Interface 
CIM-411 -AID Board 
CIM-421 - D/A Board 
CIM-602 -9.5-inch Card Cage (8 slots) 
CIM-604 - 19-inch Card Cage (18 slots) 
CIM-610 - Voltage Regulator 
CIM-611 - Battery Charger 
CIM-630- Prototyping Board 
CIM-640 - Extender Board 
CIM-660- Firmware monitor 
BLMX-80C- Real-time, Multitasking Operating System 

So even if they're located in the heat of a steel mill, 
the cold of an arctic pipeline or the explosive atmo­
sphere of an underground mine, the new CIMBUS 
microcomputer boards perform better than any other 
product on the market. 

Because thafs exactly what the Practical Wizards 
designed them to do. 

So check them out for yourself. Just send in the 
coupon or phone your NSC sales representative or 
local distributor, today. 

~ National Semiconductor 
The Practical Wizards of Silicon Valley. ----------- ---., 

I 
o Please send me all the information you've got on the CIMBUS Family. I 
D Also, please send me information on National's line of over 100 Multibus™ board-level products. 
D Please have a representative call me. 

NAME ___________________ National Semiconductor Corporation I 
I 
I 

CE ..I 

Microcomputer Systems Division 

I 
TITLE _________ PHONE ________ 2900 Semiconductor Drive 

Mail Stop 16-250 
COMPANY Santa Clara, CA 95051 

ADDRESS _________________ _ 

I CITY __________ STATE ___ ZIP ____ _ EN - --- ---- EDN MM 

CIM, CIMBUS, DIB and P' CMDS ore trademorkS of Not1onol Semiconductor Corporation ZBO 1s a registered trademark of Zilog Corporation Multibus 1s a trademark of Intel Corp Opto 22 1s a trademark of Opto 22 
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Both Mostek and AMD a r e 
developing their own silicon design 
for their level 1 serial inter face 
adapter (SIA) chip and the level 2 
local-area network controller for 
Ethernet (LANCE) chip, although 
the companies are tr ying t o ensure 

that their r espective designs use 
common logic. E ach company is 
t aking the engineering lead on one 
of the chips, with AMD focusing on 
t he bipolar SIA , and Most ek 
co ncentrating on th e n-channel 
LANCE. Vittera says the companies' 

first-pass silicon product s will be 
out in the first quarter of 1983, with 
production-quality second-pass sili­
con chips expected by the third 
quarter of 1983. 

- Dwight B. Davis 

Low-end VAX gives DEC 
more muscle with OEMs 

second time in recent months, 
expanding its OEM push. Within the 
past six months, DEC introduced the 
VAX-11/751 , a rack-mounted version 
of the VAX-11/750, both of which are 
available as OEM units. The new 
VAX-11/730, widely known by the 
code name Nebula, is DEC's first big 
push to offer traditional 19-in. 
packaging to OEMS. 

per sonal computers (see "DEC stirs 
personal-computer marke t with 
three newcomers," p. 15). 

Digital Equipment Corp. , credit­
ed with breathing life into the 32-bit 
superminicomputer market when it 
introduced the v AX-11/780 4112 years 
ago, again is pumping adrenaline 
into the demand for those typically 
end-user systems by targeting the 
new low-end VAX-11 /730 at OEMS. 

The timing of the introduction is 
good, despite disappointing third­
quarter profits of about 7 percent 
and in light of a back-to-back major 
announcement with the company's 

"It's a hell of a time t o accelerate 
the products (out the door)," says 
analyst John Adams of Adams 
Harkness and Hill , Inc. , Boston. "If 
you have a good new product, you 
want to get it t o market as soon as 
you can." 

Although the company intends t o 
sell its typical but unspecified ratio 
of the products directly, it is , for the 

For $28,500, an OEM gets a 
three-board, 32-bit processor, lM 
byte of memory comprised of 
64K-bit MOS dynamic RAM chips , a 
VMS operating-system license and 
warranty, and a 10112-in. rack­
mountable box. OEMS buying quanti­
ties of 100 or more receive a 

Hardware 
Word length (bits) 
Virtual address space 

(G bytes) 

Maximum program size 
(G bytes) 

Circuit technology 
Implementation 
Memory type 
Memory capacity 

(M bytes) 

Cache memory (K bytes) 
User control store 

Buses 

Instruction set 

VAX FAMILY SPECIFICATIONS 

VAX·11/730 

32 

4.3 

2 

programmed array logic 
integrated circuits (LSI) 

64K ECC MOS RAM 

5 
none 
none 

Unibus (1 standard) 

244 instructions, 9 address 
modes , 6 data types 

VAX·11/750 

32 

4.3 

2 

low-power bipolar Schottky 
gate arrays (LSI) 

64K or 16K ECC MOS RAM 

8 
4 (bipolar) 

KU750, 20K bytes 

Unibus (1 standard , 
1 optional), Massbus 

(3 optional) 

244 instructions, 9 address 
modes, 6 data types 

VAX·11/780 

32 

4.3 

2 
TTL Schottky 

ICsiMSI) 
16K ECC MOS RAM 

a· 
8 (bipolar) 

KU780, 24K bytes 

Unibus (1 standard, 
3 optional Massbus 

(4 optional), DR780 parallel 
interface (1 optional) 

244 instructions , 9 address 
modes, 6 data types 

VAX·11/782 

32 

4.3 

2 
TIL Schottky 

\Cs (MS\) 
16K ECC MOS RAM 

8 
8 (bipolar each processor) 

KU780, 24K bytes each 
processor 

Unibus (1 standard , 
3 optional), Massbus 

(4 optional), DR780 parallel 
interface (1 optional) 

244 instructions, 9 address 
modes, 6 data types 

Access control 4 hierarchical protection 4 hierarchical protection 4 hierarchical protection 4 hierarchical protection 

32 

modes modes modes modes 
'(12M bytes in multiprocessor configurations , including 2 MA780 shared·memory subsystems) 

Software 
The following major languages and software packages are available for all VAX models: 
Operating system-VMS (includes VAX-11 RMS file management system, VAX-11 FMS forms management system, SORT, MAIL and other 
utilities) 
Programming languages-VAX BASIC, VAX-11 BL\SS-32, VAX-11 C, VAX-11 COBOL, VAX-11CORAL66, VAX-11 FORTRAN , VAX-11 Macro 
Assembler, VAX-11 Pascal , VAX-11 PU\ , PD0-11 languages and utilities (compatibility mode) 
Util ities , packages-DECnet-VAX, VAX-11 common data dictionary, VAX-11 Datatrieve, VAX-11 DBMS 
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YOUCAN'TCO 
YOU'VE GOT NO 

That's quite a claim. How can we 
make it? Quite simply, because no one 
else is trying to do what we've set out 
to do. 

In the words of our President, 
Sirjang Lal Tandon: "Tandon Corpora­
tion has been bui It on a strategy of 
producing high performance micro­
computer peripherals at prices so low 

that they increase the markets for the 
computers themselves . If we can help 
the computer industry create a reliable 
$200 or $300 'home' system with mean­
ingful capacity-not just a game or toy­
most households will be able to afford 
one . Then we will see a real mass market. 

"At the upper end, if we can give 
smal I business and personal computers 
10 to 50 times their current memory/ 
storage capabi I ities at a practical cost, 
we will enlarge the market for more 
sophisticated desktop systems, and of 
course, our own market as well'.' 

To accomplish this , we have 
designed and organized our business 

unlike all other disk drive manufac­
turers' businesses. 

How? 
To start with, we make more of 

what goes into our drives than any other 
manufacturer. 80% of the cost of every 
drive consists of parts we actually make 
ourselves. 

This assures that we can control 

the qua I ity of each critical component 
to our own high-level specifications . 

It also allows us to engineer 
advanced designs from the start that lend 
themselves to more efficient mass pro­
duction and higher overall performance. 

We make sure that our production 
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MPETEWHEN 
COMPETITION. 

capabilities exceed our orders by at 
least 50% so we are always in a position 
to deliver. 

And we use separate production 
facilities for each of our product lines, 
keeping their individual priorities dis­
tinct to further increase productivity 
and, ultimately, throughput. 

We also offer our customers the 
most generous 
guarantee in the 
industry, to back up 
the reliability we've 
achieved. 

And finally, we 
offer our customers 
a very broad line 
of drives -16 
models in all. So 
we're the single 

source that can meet al most any need. 
Has it worked? 
You decide. In three short years 

we've become the world leader in small 
disk drives, shipping more of them than 
anyone else. 

And now we're introducing five 
new floppy and Winchester drives that 
push prices lower and capacities higher 
than the industry has ever seen. 

That's why we say we're not com­
peting in the disk drive business. 

Times have changed. Three years 
ago, Tandon wasn't considered compe­
tition. Now we don't consider the 
competition. 



WHAT COULDN'T 
FIVE TIMES. 

average, including head settle and 
latency is 195 msec. And because of our 
patented head design, you also get zero 
load time. Without the noisy, messy 
and complex circuits and components 
associated with head loading. 

31MB CLOSED-LOOP 
5114 .. WINCHESTER 

The TM703 SW' Winchester is among 
the highest capacity drives in its class 
with over 30MB unfor­
matted capacity typi­
cally found only in 

larger 8" and 14" drives 
Al I at the perfor­
mance and prices only 
Tandon's vertical inte­
gration and ultra-high 
production capabil 1t1es 
can deliver: 

The TM703. with 
microprocessor­
control led intelligence . 
buffers position infor­
mation and computes 
the fastest. most effi­
cient positioning path . 

Its track-to-track 
access ti me of 5 msec 
with an average of 39 
msec and maximum 
of 85 msec is comple­
mented by a quick 2 
msec head settling 
time . And it has the 
industry standard inter­
face , power supply and 
package dimensions. 

The TM703 is the fast. low-cost 
way to put big system performance in 
a compact desktop microcomputer: 

ULTRA-LOW PRICE 
5114 .. WINCHESTER FAMILY 

Here's another example of what 
happens when you make more of what 
goes into what you sell . 

It's our 1,- 2,- and 3-platter Winches­
ters with 6.4M B per platter priced 



WE JUST DID 
BE DONE. 

Last year was Tandon's second fu 11 

year in the disk drive business and we 
passed everyone else in combined vol­
ume shipments of 5%'' floppy, 5%'' Win­
chester and 8" floppy drives. 

This year we will ship our millionth 
drive. Next year we will ship our sec­
ond and third millionth-many of which 
will be from our newest group of low­
cost, high-performance drives. 

Here's a glimpse of what they'll 
look like . 

TMIOI MICROPROCESSOR­
CONTROLLED 5114" FLOPPY 
Now you can get the advantages of 

a microprocessor-control led 1M B drive 
at Tandon's low prices. 

The clear benefits of microprocessor­
control include improved 96 TPI track 
accuracy, automatic motor speed adjust, 
automatic initialization on power-up 
with internal drive diagnostics, and 
reduced componentry for increased 
reliability and improved MTBF. 

It also offers ease in serviceability-

all adjustments can be made with the 
PC. board in place. And it has an 
industry-compatible interface. 

Only Tandon, with our high degree 
of vertical integration cou Id bring you 
such a reliable, yet capable drive for an 
extremely low price. 

2MB 5114., FLOPPY 
This 5%'' floppy, the TM102, now 

exceeds the capacity of al I larger stan­
dard 8" floppy disk drives. Compared 
to traditional SW' floppies, you can 
expand your present storage capacity 
by a factor of 2, 4, or even 8 without 
changing your cabinet size or power 
supply requirements. 

It's also designed to permit easier; 
faster Winchester back-up. With only 
two diskette changes for SMB. All in V2 
the time of previous 5%'' floppies. 

And, this double-sided, 96 TPI 
floppy is microprocessor-control led, 
reducing components while improving 
performance and reliability. 

Track-to-track it's only 3 msec-the 
fastest access time in the industry. Its 



NOBODY CAN 
PRICES BECAUSE 

MATCH OUR 

We weren't always the only com­
pany with the highest technology and 
lowest prices in disk drives . 

We used to be just the only com­
pany with the highest technology and 
lowest prices in recording heads. 

After just one year in business , 
we captured 80% of the avai I able world 
market for floppy disk drive heads . 

Then two years into the business , 
we applied our manufacturing know­
how and technical expertise to building 
the lowest-cost. high-performance , 
high-reliability 51/4 " floppy disk drives 
available . Guess what happened . 

A year later we had 65% of the 
double-sided 51/4" floppy drive market. 
and a quickly growing share of the 
single-sided market. We soon fol lowed 
with a new 5V4" Winchester drive and 
an 8" Thinline™ floppy. 

Then we really started to grow, 
doubling and tripling our sales annually. 
Now things couldn't be going better. 

And honestly, we attribute our sue-

cess in the disk drive market to the 
same factors that spawned our success 
in the head market. 

Innovative engineering and design . 
The industry's highest degree of verti­
cal integration . And the industry's most 
advanced manufacturing ca pa bi I ities . 

ENGINEERING & DESIGN 
We have a group of creative 

engineers-separated from the main­
stream of our business-who begin 
the process of making peripherals the 
Tandon way. 

This select group does our R&D 
with one charter: design the future of 
microcomputer peripherals . 

They figure ways , using Tandon's 
resources , to break new ground in prod­
uct price and performance standards. 

Standards that go wel I beyond con­
ventional I imitations . 

VERTICAL INTEGRATION 
When you sell products made up 

of other manufacturers' parts, it's very 
difficult to drive your price down and 
quality up to make your own product 
more affordable and stimulate your 
own market. 

This is a predicament that most 
other disk drive manufacturers are in . 

Not Tandon. 
We manufacture all of our own 

heads -the most critical and expensive 
part on a drive -from raw materials 



MATCH OUR 
NOBODY CAN 
TECHNOLOGY. 

up. We've done so for seven years . 
Our quality is uncontested , as 

many other disk drive manufacturers 
wi 11 attest. 

But vertical integration doesn't 
stop there. 

We also improve quality and lower 
costs by producing the second and third 
most critical and expensive disk drive 
parts-the stepper motors and circuit 
board assemblies . We have one of the 
most advanced manufacturing opera­
tions in the U.S., devoted entirely to 
producing finished boards . 

Actually, there's only 20% of the 
total cost of our drives that we don't 
make ourselves. 

For that, we have multiple qualified 
sets of suppliers as a safeguard. Because 
we will never let our suppliers limit our 
capacity to deliver or to grow. 

If Tandon promises the goods, the 
goods wi 11 be delivered . 

MANUFACTURING 
At Tandon, we keep all of our 

production lines capable of producing 
at least 50% more than we currently 
have orders for: It only makes sense , 
considering our growth and our 
customers' growth . 

We also design every 
facility for complete flex­
i bi I ity to expand several 
times over: With mini­
mum effort. 

Since our manufacturing facilities 
are a key element in our total plan , each 
fac i I ity receives considerable attention. 
And capital . 

Each year we invest large sums of 
money into manufacturing operations, 
assuring that the latest in fu 1 ly auto­
mated equipment is being used to pro­
vide consistently high quality products . 

Each of our product Ii nes has its own 
faci I ity in ad ifferent geographic loca­
tion . They all have their own personnel, 
engineering, procurement, and quality 
control responsi bi I ities . And one 
charter : ship one product line only. 
In volume . 

We don't think priorities and needs 
for one product line should get in the 
way of the other: 

Now that we've told you our secret 
to success, take a closer look at our 
products. And consider putting them 
1n yours. 

Because any way you measure 
it. you can 't get anyth i ng~b~utjjill....::J 
less from anyone 
e I se . ,<Oiiiiiiiiiif!!f:] 



AND NOW 
WE'RE MAKING 
WHAT COULDN'T 

BE MADE. 
Introducing the 105% product 

guarantee. 
What that means is that we sit down 

with you before delivery and mutually 
agree on specifications and incoming 
inspection criteria 
that meet your 
needs. 

drives in the business. And it makes 
good business sense for us. 

Why? 
It gives us even more timely feed­

back to learn exactly what you look for 

On delivery, if a 
product fails to meet 
these criteria to your 
satisfaction, it will be 
repaired or replaced 
free of charge, and on 
your next shipment, 
you will receive a 5% 
discount over and 
above your contract 
price on the number 
of units that failed 

GUARANTEE 

to meet your inspection. 
For example, if ten units do not 

meet the inspection criteria on any ship­
ment, and you notify us within 90 
days, we'll repair or replace them. And 
give you a 5% discount on ten units 
with your next shipment for your 
trouble. 

It's your assurance that we're dedi­
cated to providing the most reliable 

in product reliability. And that helps 
us improve the quality of all Tandon 
products. 

It's also an incentive for our manu­
facturing people to produce drives of 
a rugged yet precise quality-the 5% 
discount on returned drives comes out 
of their budget. 

We think it's the best guarantee in 
the business. For you and for us. 



about 30% below the industry­
standard cost. 

The TMSOO series of Win­
chesters proves that our goal of 
providing business with low­
cost. high-capacity desktop 
computers is not only feasible, 
but is now becoming a reality. 

These new drives offer a 
track-to-track access of 2 msec, 
averaging 206 msec with an 
average access with ramped seek 
of 110 msec. The head settle time is 
15 msec. 

The new TMSOO series gives micro­
computer manufacturers more system 
performance than ever before at prices 
like never before. 

ULTRA-LOW PRICE 
THINLINE™ 5114-- FLOPPY 

Tandon introduces the half-height 
SW' floppy. That's right, half-height, not 
two-thirds-height. At less than half the 
industry- standard cost. 

Very high volume OEMs can now 
achieve the optimum amount of value­
added with the best performance/cost 
ratio mechanics-only drive in the 
business. 

This drive is specially designed for 
new application markets. Such as ultra­
low cost home computer systems requir­
ing the cost/performance not attainable 

with conventional full height drives . 
It's also finding its way into other 

new applications requiring half-height. 
such as below-keyboard word process­
ing systems and electronic typewriters, 
or portable briefcase-type computers. 
. This 48 TPI drive comes in a single­

s1ded 250K bytes version with a track­
to-track access time of only 20 msec. 

Its average positioning time is 267 
msec, with a head settle time of 20 
msec and zero load ti me. 

From the people who gave you the 
first half-height 8" floppy, now the same 
benefits in a 5V4 11 floppy. The TMSO. 

Now that you've seen our five 
newest innovations in low-cost/high­
performance disk drives , you've seen 
the trend for Tandon's future in micro­
computer peripherals. 

More of the impossible at impossi­
bly low prices. 



NOBODY CAN 
MATCH OUR 

FACTS.N 
CAN MATCH 

OUR FIGU S. 
FINANCIAL HIGHLIGHTS 

NET SALES (000): 
NET INCOME (000): 
EARNINGS/SHARE: 
TOTAL ASSETS ( 000 ): . 

'80 
$22,761. 

1,507. 
.21 

15,688. 

'81 
$54,152. 

4,505. 
.52 

49,725. 

6 Months of '82 
$55,991. 

5,770. 
:55 

116,983 . . 

FISCAL YEARS ENDING IN SEPrEMBER. '82 FIGURES OCTOBER-MARCH. 

On first thought, you'd think any 
serious business connected with the 
microcomputer industry's explosive 
growth would have to be successful. 

But in the microcomputer periph­
eral business, you have to be able 
to keep up with that explosive growth 
just to keep ahead on your orders. 

If you fal I short, you lose market 
share. 

If you overstock, you pay your 
profits out to inventory storage; so natu­
rally your R&D dwind~es . 

If you can't keep your technology 
up with some of the most innovative 
companies in the world, you get ignored. 



It costs a lot to win. And even more 
to lose. 

So why even bother? 
Because this is what it looks like as 

a winner: 
Between 1977 and 1981 our sales 

grew from $1.3 million to $54.1 million. 
In the first six months of this year we 
have already surpassed al I of last years 
sales. $55.9 million with the best six 
months to go. 

In 1981, INC. magazine ranked 
us as the 5th fastest-growing company 
in the U.S.-and second fastest in the 
computer industry. 

The same year, we made an initial 
and secondary public offering of stock 
raising over $70 million-part of which 
was invested in expanded manufactur­
ing facilities and general working capital. 

Did we make a mistake? 
We don't think so. The 1981 market 

for our products was $500 million and 
in 1983 is expected to hit $1.8 billion. 

And no matter how you figure it, 
the fact is, we're the leaders. 

Because nobody, but nobody, 
ships as many 5%" floppy disk drives, 
high capacity 51/4" Winchesters and 8" 
Thinline™ disk drives as Tandon. 



HOW WE MADE 
OUR COMPETITORS' 

BUSINESS OUR 
BUSINESS. 

NEW TM50 5 1/.i .. TMIOO 5 114"' FLOPPY 
THIN LINE'" FLOPPY 

48TPI SSR 2SOK Byte 48TPI SSR 2SOK Byte 48TPI DSR SOOK Byte 96TPI SSR SOOK Byte 96TPI DSR 1M Byte 

NEWTMIOI 
51/4 .. FLOPPY 

96TPI DSR 1M Byte 

NEWTM102 
5 1/4 .. FLOPPY 

96TPI 2M Byte 

TM600 5 1/.i .. WINCHESTER 

6.4M Byte 9.6M Byte 14.4M Byte 

With the widest selection of SW' 
floppy and Winchester drives and state-of­
the-art Thin Line™ 8'' floppies from the 
lowest cost producer in the business. 

We did it with constant industry firsts. 
Like the first ultra-low cost SW' Thinline™ 
floppy. The world's lowest-priced SW' Win­
chester family. Microprocessor-control led 
floppies at the price of standard floppies. 

TM848 8"THINLINE'" FLOPPY 
. . ; I ' 

,.. ;~) .. 
1,.Jr~ , ; 

.r·- ;~ ; I 

·~ -{~ .. . ..... 

48TPI SSR SOOK Byte 48TPI DSR 1.6M Byte 

NEW TM500 51/4 .. WINCHESTER 

6.4M Byte 12.SM Byte 19.1M Byte 

NEWTM703 
51/4 .. WINCHESTER 

31M Byte 

And with Winchesters that push the limits 
of capacity and performance higher than 
ever before . 

All from the one company that makes 
more of what we sell than anybody else. 
In larger quantities than anybody else. With 
the boldest guarantee in the industry. 

And best of all, from one source. 
Tandon . 

lanaon 
THE MOST SUCCESSFUL DISK DRIVE COMPANY YOU EVER HEARD OE 

Tandon Corporation. 20320 Prairie Street. Chatsworth, California 91311, (213) 993-6644 TWX: 910-493-5965 
Regional Sales Offices Woburn, MA (617) 938-1916 • SeaGirt. NJ (201) 449-7720 · Tucker, GA (404) 934-0620 · Elmhurst. IL (312) 530-7401 
Plano, TX (214) 423-6260 ·Newport Beach, CA (714) 675-2928 · Sunnyvale, CA (408) 745-6303 · Frankfurt, West Germany 0611-392081, 

Telex : 411547 
Thinl1ne is a trademark of Tandon Corporation . 01982 Tandon Corporation 



so-percent discount, bringing the 
price to about $20,000, says Lucien 
R. Philippon, product manager. 
Systems can be configured in a 
42-in. -high cabinet with prices 
beginning at less than $50,000. 

Philippon says the 64K-bit dynam­
ic RAM and small box size are not the 
only DEC firsts in the product. 
Programmable array logic chips 
also are incorporated into a v AX 
family product for the first time. 
Each VAX-11/730 system incorpo­
rates 100 PALS, which are used to 
boost performance while consuming 
lower power and offering a 4:1 
reduction in density over conven­
tional I Cs. The P ALs are used in the 
CPU and peripheral controllers. 
Another DEC first is the worldwide 
introduction of a product outside the 
u. s.: it was aired in late April at the 
Hanover Fair in Germany. 
Philippon expects more than 40 
percent of both box and system 
sales to be in Europe. Overall DEC 
sales to Europe are about so 
percent. DEC also spread its wings 
to offer a box including a software 
license. 

The new unit has 30 percent of 
the performance of the VAX-11/780 
at 20 percent of its CPU price. 
Virtual address space and maximum 
program size is the same as other 
VAX siblings at 4.3G bytes and 2G 
bytes, respectively. 

Though all v AX family members 
are compatible through Version 3 of 
the VMS operating system, they 
incorporate different technologies. 
Philippon explains that the VAX-11/ 
780 architecture was developed 
using technologies available in 1976 
and 1977. DEC's goal on that product 
was to get VMS up and running. The 
VAX-11/750 uses the same architec­
ture and operating system as the 
VAX-11/780, but brought custom 
gate-array technology into the 
game. "The goal for the VAX-11/730 
is packaging and cost control," 
Philippon says, adding that cost is 
one major reason why gate arrays 

.....( CIRCLE NO. 17 ON INQUIRY CARD 

Mini-Miera World 

Digital Equipment Corp.'s VAX-111730 32-bit minicomputer supports interactive graphics 
work stations using DEC's VS-11 terminal for engineering design, as well as educational and 
commercial applications with as many as 24 concurrent users. The VAX-11 1730 uses 64K-bit 
RAM chips for a maximum memory of 5M bytes, and can be configured as a single-cabinet 
system with prices beginning at less than $50,000. 

were not used in the product. 
One bright note for the VAX-11 / 

730 is DEC's return to the standard 
hex board form factor rather than 
the extended hex boards used in the 
higher end models. "Part of our 
strategy for OEMS is the 'rack-and­
stack' business for single-cabinet 
systems. This means hex size," he 
says. The board size is the same as 
that for PDP-lls, thus giving PDP-11 
OEMs an upgrade path, he adds. 

The VAX-11/730 is based on AMD's 
2901 and 2911 bit-slice µps and uses 
the Unibus. The rack has 12 slots, 
five of which are for memory 
boards. Add-on 64K memory boards 
are priced at $9000 for IM byte, 
$16,000 for 2M bytes, $21,000 for 3M 
bytes, $24,000 for 4M bytes and 
$50,000 for a package of 10 IM-byte 
boards. 

The FP730 hardware floating­
point processor is available sepa­
rately. Floating-point instructions 
are in hardware and microcode. The 
FP730 module fits into a pre-wired 
slot on the VAX-11/730 backplane. 
Price is $3995 . 

Additionally, the v AX contains a 
multifunctional intelligent control­
ler called the DMF32, which hooks 
into the Unibus. It supports DMA 
functions for several 1/0 devices, 
improving terminal response times 
and moving entire screens of data. 
One DMF32 is standard. OEMS can 
buy the controller for $3995. 

The DMF32 contains an asynchro­
nous multiplexer and eight lines 
with data rates between 50 and 
19.2K bps. Six lines are for local 
terminals, while two lines have split 
speeds and full modem control for 
remote terminals. The controller 
also contains a single-line synchro­
nous interface for intersystem 
communication. Synchronous line 
support includes DDCMP, SDLC and 
HDLC protocols. DMF32 also acts as a 
DMA interface for line printers or as 
a 16-bit parallel interface for other 
devices. 

An integrated disk controller 
runs as many as four RL02 lOM-byte 
disk drives or as many as three RL02 
drives and a 121M-byte R80 disk 
drive. The disk controller occupies a 
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dedicated backplane slot. 
The new VAX has two redundant 

TU58 tape-cartridge drives that are 
used to load system microcode, 
languages and application programs 
and to run diagnostic tests. 

Software for the VAX-11 /730 
includes enhanced versions of the 
VMS operating system, COBOL and 
FORTRAN; VAX-11 c and other 
compilers; VAX-11 PSI, which sup­
ports major U.S. and European 
packet-switching protocols; infor­
mation-management software such 
as VAX-11 DBMS and VAX-11 
Datatrieve; and advanced DECnet­
v AX software. 

VMS has been improved to 
support new hardware and soft­
ware, enhanced terminal and file 
handling, communications and man­
agement tools for system mainte­
nance. Performance in intensive 
terminal-output applications, for 
example, has been doubled, the 
company claims. The VAX-11 RMS 
records-management system for 
VMS now has better buffer handling, 
key compression for shorter single­
key ISAM files and stream files for 
the new VAX-11 c file structures. 

VAX-11 c, an extension of the c 
language developed at Bell Labora­
tories, compiles as many as 3000 
lines per min., similar to speeds for 
VAX-11 FORTRAN compilations, the 
company says. The v AX-11 compiler 
was specified for VMS, but many 
UNIX routines are available or 
emulated in the run-time library. 

The Nebula product will not be 
available as just a board set in the 
near term, as is the Quadrabyte 
32-bit board set from Gould s. E. L. 
(MMS, May, p. 17), priced at 
$14,000. 

DEC's Philippon declines to com­
ment about a single-board v AX 
product, but says it is misleading to 
consider the v AX-11/730 such a 
product, even though it does have a 
single 32-bit data path on one board. 
"Considering a data path on one 
board to constitute a single-board 
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computer (in and of itself) is like 
saying 'single-chip µ.c,"' he says. 
That board, he adds, does not 
contain all the required memory 
controllers and I/O functions. 

Philippon says there is no overlap 
between the VAX-11/730 and /750 
products in the market. An entry­
level VAX-11/730 system, configured 
in a 42-in.-high cabinet with a 
DMF32 communications controller, 
20M bytes of disk storage, an LA120 
DECwriter III printer and a VMS 

operating system with full support, 
warranty and installation, is priced 
at $48,900. That is about half the 
price of the /750 system version, 
Philippon says. Additionally, the 
/730 performance is about half that 
of the /750, he adds. 

First deliveries of the board- and 
system-level VAX-11/730 products 
were scheduled to begin late last 
month. Deliveries are quoted as 60 
to 90 days after receipt of order. 

- L. Valigra 

Quantum taking lead in 8-in. 
OEM Winchester shipments 

Despite the increasing availabili­
ty of higher capacity (12M- to 
25M-byte), 5%-in. Winchesters and 
plans by many vendors to offer even 
higher performance, higher capaci­
ty hardware, the demand for 
low-cost lOM- to 40M-byte, 8-in. 
Winchesters will continue to accel­
erate at a strong pace, fueled by the 
growing demand for µ.p-based 
small-business systems and word 
processors, says an executive at one 
of the few disk-drive companies 
founded for the express purpose of 
building this size drive. 

"Systems in these categories are 
growing at a rate of 40 to 50 percent 
per year," says Steve Berkley, 
marketing vice president at Quan­
tum Corp., Milpitas, Calif., "and 
most of them originally used 8-in. 
floppy-disk drives for system and 
file storage." As a result, he says, 
there continues to be a growing, 
built-in market for 8-in. fixed-disk 
hardware. "We're replacing one of 
the floppies in these systems with a 
higher capacity Winchester," he 
explains, "and right now, we're 
replacing them at a rate of 150 
drives per day, six days a week." 

That adds up to a lot of hardware, 
Berkley goes on, noting that 
Quantum, founded only two years 

ago by a number of executives from 
Sunnyvale, Calif. , disk-drive rival 
Shugart Associates and from 
Sunnyvale-based subsystem builder 
Systems Industries, Inc. (MMS, 
May, 1980, p. 47), did $13.8 million 
in business at the close of its fiscal 
year last March. Next year, he says, 
Quantum is looking at $50 million in 
revenues from the sale of 8-in. 
Winchesters, and expects to double 
that figure by the end of fiscal year 
1984. 

Most of next year's increased 
revenues will come from the 
company's existing Q2000 series 
lOM- to 40M-byte Winchesters, 
Berkley says, with newer products 
expected to contribute to 1984's 
earnings. "Right now, 65 percent of 
our revenues come from our Q2040 
40M-byte drives," he explains, with 
30 percent coming from sales of the 
company's 20M-byte Q2020. 

Sales of Quantum's 30M-byte 
Q2030 drive account for only 2 
percent of sales, while its !OM-byte 
Q2010 accounts for only 3 percent, a 
figure that reflects the dominant 
market share held by Shugart's 
lOM-byte SA1004 8-in. Winchester. 
"Between the two companies, we're 
shipping close to 90 percent of all 
low-cost 8-in. Winchesters," Berk-
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Introducing the $995 Smart Terminal 

Ergonomics. The science of 
designing machines for the humans 
who must use them. OEM's take note. 
Because ergonomics is fast becoming 
the determining factor in end-user 
selection of smart terminals. End­
users are, after all, only human. 

Enter the WY-100. The most ergo­
nomically sound smart terminal for 
an economical price, list $995/unit. 

The WY-100 is designed for that 
unpredictable species, Homo sapiens. 
Its fully tilting/rotating display and 
detached keyboard accommodate 
different working conditions and pre­
ferences. The green screen pampers 
eyes. Horizontal and vertical split 
screen capabilites with independent 
scrolling help a person do the 
impossible, be in two places at once. 
Why the WY-100 even understands 

that to err is human, ergo, screen 
editing and protected fields with data 
validation. 

And there's more. Each WY-100 
undergoes 96 hours of rigorous 
testing. So you can be sure that it will 
blink, dim, reverse, underscore and 
blank when you want. Plus you get 
128 characters with upper and lower 
case, line drawing and graph ics. And 
a keyboard with 105 keys including 
cursor pad, numeric pad, special 
modes and function keys. 

The WY-100 knows that OEM 's 
are hunian, too. Their needs are 
often different. So it's customizable. 
A systems programming manual is 
available. 

Think economical. Think ergo­
nomical. Think Wyse. 

For complete specifications and an 
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eye-opening ergonomical compari­
son chart, circle our reader's service 
no. or contact Larry Lummis at Wyse 
headquarters. 

WYSE TECHNOLOGY, INC. 
2184 Bering Drive 
San Jose, California 95131 
408/946-3075 



Shhh. 
Listen closely 
and you can hear it. 

It's a pleasant sound. No click­
ing or clacking. Little more than a 
gentle rustle that's usually masked 
by other ambient noises. The IBM 
3232 Model 51 has a non-impact, 
multi-element matrix print head. 
Instead of banging away at the pa­
per, imaging is done by electroni­
cally removing dots from the 
special aluminum-coated paper, 
exposing easy-to-read characters. 

Low decibels don't mean low 
speed. The IBM 3232 gives you 
burst speeds of up to 450 charac­
ters a second. 

You can operate the 3232 as a 
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desk-top work station for interac­
tive ASCII environments, or as a 
standalone printer. And the power 
of interactive computing-includ­
ing a standard APL character set­
is at your fingertips. 

And now, to top it off, you can 
order the IBM 3232 through our 
IBM-authorized distributor net­
work. This means you can have 
one on your desk fast. It's the kind 
of thing we'd like to shout about, 
but making a lot of noise doesn't 
seem appropriate for the quietest 
high-speed terminal we've ever 
offered for the money. 



The IBM 3232 Model 51 
is available at over 100 
IBM-authorized distributor 
locations across the 
country. Contact any of 
the distributors listed 
below. 

American Computer 
Group, Inc. 
617-437-1100 

Arrow Electronics, Inc. 
Call your local 
Arrow office 

Carterfone 
Communications Corp. 
214-630-9700 

David Jamison 
Carlyle Corp. 
800-526-2823 
800-421-3112 

Hall-Mark 
Electronics Corp. 
800-527 -3272 
214-343-5079 Texas 

Hamilton Avnet 
Electronics 
Call your local Hamilton 
Avnet stocking location. Or 
call Hamilton Avnet 
Microsystems 213-615-3950 

Kierulff Electronics, Inc. 
Call your local 
Kierulff division 

Pacific Mountain 
States Corp. 
800-423-2853 
800-272-3222 California 

Schweber 
Electronics Corp. 
800-645-3040 
516-334-7474 New York 

Wyle Distribution Group 
213-322-8100 
408-727-2500 

Or call IBM at 800-431-1833 
(in New York call 
800-942-1872) 
for more information. 

-----::- -=-::-=. ==-- - -- -. ---- -- -----------·-<I> 
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ley says. Quantum's Q2040 is priced 
at $2450 in 100-lot orders; Shugart's 
lOM-byte SA1004 and Quantum's 
Q2010 are both priced at $1400. 

In terms of numbers, Berkley 
goes on, Shugart's lower capacity 
drive is shipping in larger volume in 
markets where both companies 
compete. In terms of overall 
revenues from the sale of 8-in. 
Winchesters, however, he says, 
Quantum is posting larger numbers. 
Moreover, he does not anticipate 
that Quantum's position of revenue 
leadership will change. "It's a 
question of volumes," Berkley 
explains. "The servo systems and 
voice-coil actuators proposed by 
many vendors of higher capacity, 
higher performance 8-in. drives will 
remain a production constraint." 
What it all comes down to, he says, 
is that no one knows how to build 
drives using these actuators in large 
numbers and at low cost. 

Shugart's 5M- and lOM-byte 
SAlOOO Winchesters are open-loop 
drives that use split-band actuators 
driven by stepper motors-a lower 
cost, lower performance design 
derived from the company's floppy­
disk drives. 

In an effort to get higher 
performance and higher capacity 
from an actuator system that could 
be produced in high volumes, 
Quantum developed a "hybrid" 
actuator design. Instead of using 
stepper motors and split-band 
actuators to move the read/write 
heads, the company connected a 
torque motor directly to a pivot arm 
onto which the read/write heads are 
mounted. And, instead of using the 
incremental steps of a stepper 
motor to determine head locations, 
coarse positioning on the Quantum 
drives is handled by an optical 
encoder that comprises a scribed 
glass scale, an LED and a receiver. 
Fine positioning needed to keep the 
heads on track is derived from 
track-location data encoded onto a 
dedicated sector on the data 

surfaces of each disk. 
While more producible, this type 

of actuator offers lower perfor­
mance than the closed-loop servo/ 
voice-coil combination used by other 
vendors of high-capacity 8-in. hard­
ware. It does, however, give 
Quantum's products a performance 
edge compared to stepper motor­
driven drives. Average positioning 
time on the lOM-byte Q2010, for 
example, is pegged at 60 msec. 
compared to 70 msec. for Shugart's 
SAlOOO. Use of both coarse- and 
fine-positioning techniques also 
gives Quantum hardware an edge 
on capacities. Shugart's SAlOOO 
provides 256 tracks per data surface 
at 172 tracks per in.; Quantum's 
hardware handles 512 tracks at 345 
tpi. 

Vendors of voice-coil drives also 
stress higher performance. Interna­
tional Business Machines Corp.'s 
3310 Piccolo drive, the only other 
high-capacity (64M-byte), 8-in. 
fixed-disk drive to be installed in 
large volumes, operates at an 
average access time of 27 msec. This 
drive provides 359 tracks per 
surface at a track density of 450 tpi. 

8-in. Winchesters roll off the Quantum 
assembly line. Assembly begins at the head 
of a "clean tunnel" (background) Quantum 
uses in place of the clean rooms used by 
Winchester vendors. In a c lean-tunnel 
environment, purified air blows down over 
the line while assembly personnel work 
through plastic curtains. Completed drives in 
the foreground await shipping and testing. 
Quantum is shipping 8-in. hardware at the 
rate of 150 drives a day. 
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Berkley does not see the Piccolo 
as a direct competitor of Quantum's 
hardware, however. "There are two 
reasons," Berkley says. "First, it 
would be rare for an OEM to be 
evaluating our drive and a higher 
performance device such as the 
Piccolo with the idea of selecting 
one or the other." 

Second, Berkley goes on, IBM and 
Quantum are pursuing different 
markets. IBM, he says, is selling 
8-in. hardware to system designers 
that are not constrained by the 
physical dimensions of the cutouts 
and depths originally specified for 
the floppy-disk drives in small­
business systems and word proces­
sors targeted by Quantum. 

Just how much 8-in. hardware 
with capacities of more than 30M 
bytes will be shipped over the next 
few years depends on whom you 
ask. 

Jim Porter, Mountain View, 
Calif., industry analyst and publish­
er of Disk/Trend Report, remains 
conservative when estimating the 
amount of 30M- to 200M-byte, 8-in. 
hardware to be shipped, regardless 
of performance level. Porter esti­
mated that 16,000 8-in. drives in the 
30M- to 200M-byte range would be 
shipped by u .s. vendors this year, 
with that figure climbing to 39,000 
next year, and to 85,000 in 1984. He 
concedes, however, that he may 
revise his figures upward, based to 
a certain extent on the amount of 
hardware that Quantum is shipping. 

Newark, Calif., industry analyst 
Andrew Roman anticipates higher 
levels of demand, especially for IBM 
and Quantum hardware. "These two 
companies control 90 percent of the 
market for OEM 8-in. drives in the 
25M- to lOOM-byte range," he says, 
with Quantum alone accounting for 
85 percent of this hardware. Roman 
predicts that a total of 50,000 OEM 
Winchesters in this capacity range 
will be shipped in 1982, bringing 
Quantum's share of the pie to more 
than 38,000 drives. 
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Quantum's own figures are slight­
ly lower. At a ship rate of 150 drives 
a day, six days a week, Quantum 
plans to move 46,800 drives, more 
than 30,000 of which will be 
40M-byte devices. 

"The real test for OEM Winchester 
vendors is how quickly production 
can be ramped up," Berkley says, 

noting that the company plans to 
quadruple its manufacturing space 
and to ship at the.rate of 600 units a 
day by late summer of this year. 
"The real winners will be those that 
are geared up to meet high-volume 
demands." 

-John Trifari 

DG offers 2 more systems 
based on microEclipse chip 

Data General Corp. moved last 
month to replace aging commercial 
16-bit minicomputers with 16-bit 
µcs. On the heels of its March 
introduction of a 16-bit technical µc 
(MMS, April, p. 17), OG followed in 
May with two commercial µc 
systems based on the same micro­
Eclipse chip. These were accompa­
nied by a commercial OEM version of 
the Enterprise desk-top computer 
based on a microN ova and a new 
Eclipse-based commercial system. 

The microEclipse-based systems, 
the cs series 100 and 200, are 
replacements for earlier cs 10, 50 
and 100 computers. Jim Ryan, OG's 
director of marketing for small 
business systems, says, "The cs 
series 100 eclipses the higher end of 
the cs 10 and c 3 range and goes 
through the middle of the cs 50 in 
the number of CRT terminals 
supported and in price/per­
formance. The cs series 200 begins 
where the high end of the cs 50 line 
was and goes beyond the cs 70." 

The cs series 100, priced from 
about $20,000 to $40,ooo, has 128K 
to 512K bytes of main memory and 
5M to 54.2M bytes of fixed-disk 
capacity. It supports as many as 
nine CRT terminals, including one 
control terminal. It is offered with 
the recently enhanced version of 
OG's ROOS operating system, which, 
a company spokesman says, replac­
es the rcos operating system 

throughout the cs line. 
Disk options for the cs 100 

include new 5M- and 15M-byte, 8-in. 
Winchester-disk drives, manufac­
tured by OG, and previously 
available 12.5M- and 25M-byte 
versions. 

The cs series 200 is available in 
microEclipse and Eclipse versions. 
The microEclipse model has 256K 
bytes of main memory, expandable 
to 512K bytes and supports 13 to 16 
terminals, depending on the applica­
tion. The Eclipse-based 200 is 
expandable to lM byte of main 
memory and supports 25 terminals. 
Disk options include 15M-, 25M-, 
73M- and 147M-byte Winchester 
disks for a maximum of 638M bytes 
of fixed-disk capacity, or as many as 
four 277M-byte disk packs can be 
attached for a total of 1. 4G bytes of 
removable-disk capacity. 

The cs series 2oos include 
enhanced ROOS or AOS operating 
systems, a license for which is 
bundled into the purchase price, 
which is expected to range from 
$25,000 to $50,000 in the micro­
Eclipse version and from $45,000 to 
more than $100,000 in the Eclipse 
version. 

With the addition of ROOS as the 
standard commercial systems oper­
ating system, OG officials say, 
language mobility is achieved in 
Business BASIC and Interactive 
ANSI 74 COBOL throughout the cs 
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Get Mini action 
for Micro money 

with rl!l ll!i™ Flexibility 

New rl!ITI!i 11/23 Systems from $10,250* 
(*includes 256K RAM, two 1.2MB Floppies, and Software) 

REMS Flexibility - key to the computer you need at the 
price you can afford. 

REMS flexibility means a computer system configured to 
your exact needs- no more, no less. With room for future 
expansion. To give you mini-computer capabilities at a frac ­
tion of the cost. Savings of as much as 45% from compara­
ble mini systems. 

REMS Flexibility - for wide component choice. 
With REMS you are free to configure your computer sys­

tem as you need, as you can afford ... 
Choose DEC LSI" 11/23 or 11/23-Plus Processors-for sin­
gle or multi-user systems- high speed, high performance, 
compatible with the entire DEC PDP-11 mini family. Com­
plete with PDP-11/34 instruction set, Memory Management 
Unit, and 256 KB addressing (11/23) or lMB (11/23 Plus). 
11/ 23 systems are 16 bit, 11/23-Plus are 22 bit. 
Choose your memory capacity - 256KB up to 4MB. 
These are Random Access Memory boards, tested twice­
upon manufacture and before shipment-and are built on a 
single dual wide DEC compatible board. 
Choose your mass storage system-Floppies, Floppy­
Winchester combos, Tape-Winchester combos, or Disk Pack 
systems. 

2.5-15MB 5% " Winchesters-microprocessor controllers, 
self-testing, handle one or two drives. 
1.2-2.4MB 8" Floppies-Shugart single or double sided, 

4 1/0 Serial Ports on one board-the REMS J -Board 
async. interface supports RS-232-C, RS-422, or RS-423 
(data leads only), responds to upper 4K memory, acts as 
polled or interrupting peripheral , provides 2 CSRs and 
2 DBRs per ch. Expand as you wish with extra boards. 
Choose 132 Col. Terminals-VT-100 or CIT-101, both 
with separate keyboards. 
8 Dual Slot Backplane-with all the voltages , dual 
110/220 VAC primary, and expansion room. 
RX-llM, UNIX, RT-11, TSX-Plus** Operating Sys­
tems-real time, single or multiple users. Any DEC operat­
ing system functions on REMS computers. 
"Simile" Database Management Program by Za-Tro 
Corp. provides English language tool for developing com­
plete, self-contained data management systems, even by 
non-technical users. 
REMS Flexibility - for systems or components. 

REMS offers 10 different systems plus 13 
different chassis/power supply/storage con­
figurations plus separate disk pack/con ­
troller combos-even separate com ­
ponents are available-the flexibility 
you need for the system you need. 

Send for FREE information -
learn just how flexible REMS can be. 

--qllff,,, ... ,_,.._ .. 

dual double sided, double density-to the capacity you re .... !i Systems and Technology 
need. RL 01/02. • 
30MB Tape-a cartridge in place of a floppy, for more 2215-29th St. S.E. Building C-1 

Grand Rapids, Mich. 49508 
capacity in a removable media back-up. Ph. 616/247-6920 
160MB Disk Drive-and still in a desk-top possibility, When you need a Mini, but not its price 
with top access, front controls, 5 read/write surfaces- Distributor, Dealer. OEM inquiri es invited . 
you Can even add another 160MB back-up. •TM Digital Equipment Corp . "TM S&H Computer tTM Za Tro Corp 
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Strikes TV1t~ .. 
Just recently, we startled a lot of 

people by introducing our Cynthia 
0100 Series of 1 OW' disk drives to 
the U.S. market. 

Now Zap ... we 've struck again . 
With our new Cynthia 0145, the 

world 's first intelligent disk drive. It 
combines 10MB of hard disk data 
storage, 10MB of disk-to-disk back 
up and a SASl*-compatible intelligent 
controller ... right in the drive. So 
there are no interface problems. No 
disk back-up problems. Period. 

Just plug in the 0145 and you 're 
done. Now what could be simpler? 

Utilizing the processing power of 
the intelligent, SAS I-compatible 
interface, the Cynthia 0145 20MB 
(24MB unformatted) drive handles 
all error handling and protocol inter­
face functions ... without separate 
hardware interfacing or applications 
software changes. It's all handled by 
the drive, at the system level , totally 

transparent to the CPU. So there's 
no need to worry about differences in 
transfer rates. Or addressing modes. 
Or mapping functions. The drive 
handles all the housekeeping func­
tions, freeing up the bus and CPU 
for data processing and data base 
management tasks . Neat, huh? 

That's exactly why you can inte­
grate our new Cynthia 0145 into 
your system faster, more economi­
cally and more reliably than any 
other drive available . Anywhere. 

On top of all that, the Cynthia 0145 
offers you some of the most powerful 

CYNTHIA 
0145 CPU 

THE CYNTHIA 0145 SOLUTION 

performance features that 1 OW' 
technology has to offer. Like our 
patented, embedded servo which 
ensures accurate head positioning, 
with no head alignment required . 
Even after cartridge interchange. 
Or our field-proven 3330 ramp load 
heads and linear voice coil actuator 
that deliver consistently high 

performance in 
even the most 
demanding 
applications. 

And there's more. 
You 're also getting a 

track record in cartridge 
disk drives that no other disk 
drive manufacturer can match. 
Cii Honeywell Bull has seen to 
that ... with over 13,000 units 
already shipped, and a demon­
strated MTBF of well over 6,000 
hours. 

What more can you say about our 
new 0145? Once you 've tried an 
evaluation unit, you 'll probably say ... 
"SASI* bon!". (It's wonderful) . A 
phone call is all it takes to arrange for 
off-the-shelf delivery. 
• SASI •• is a trademark of Shugart Associates 

(]()\ ~ia 
[.I Peripheral 

Corporation 
3606 West Bayshore Road 
Palo Alto, CA 94303 
(415)856-8181 
TWX: 910-373-2088 

Europe: 
Cii Honeywell Bull 
Cynthia OEM Division 
Phone: (3) 055.55.58 
Les Clayes-sous-Bois, France 



Introducing the Cynthia D145: 
The World's First 

Intelligent Disk Drive. 
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Until tocia» 
Y.OU Wobably couldn't 

alforfl to Ethernet your 
m1erocom911lers. 

Now you can't afford 
not to. 

3Com announces anotherfirst: 
a Multibus Controller for less than 
half the cost of any comparable 
Ethernet product on the market. 

Now you can connect an IEEE 
796 compatible Multibus micro or 
workstation to an Ethernet local 
computer network for just $995~ 
That buys you the controller, trans­
ceiver and cable. At that rate, 
your customers won't be asking 
you about networking. They'll be 
demanding it. 

We brought about this price 
breakthrough by continually driv­
ing the learning curve in Ethernet 
communications. This com­
mitment to Ethernet system 
development w i I I leverage 

your investment in 
level software. So, if you 
want to build up a lead on 
the competition, join 3Com 
now for the long ride. 

Our new Controller consists of 

a single board which plugs into 
the Multibus. It transmits at 10 
Megabits per second and has 6K 
bytes of dual-ported read/ write 
memory. Naturally, it conforms to 
the Digital , Intel, Xerox (DIX) 
Ethernet specifications. 

This latest step forward in 
bringing computers and people 
together is just one of many such 
advances from 3Com. We were 
the first to deliver DEC mini Ether­
net controllers. The first to pro­
vide UNIX networking application 
software. And the first to make 
Ethernet an economic reality for 

minis and micros. 
Our leadership position 

shouldn't come as a sur­
prise. After all, 3Com 's 
engineering team has 
more Ethernet experience 
than any other OEM sup­
plier. In the past two 

years, we've provided network­
ing systems to hundreds of major 
companies and OEMs around the 
world . 

To find out all about our net­
working products, contact Larry 
Hartge at (415) 961-9602. Or send 
us the coupon. You can hardly 
afford not to. 
'OEM quantity 100. 

r--------------1·m interested in affordable networking. 
Send me complete informat ion on: 
D Multibus Ethernet Control lers 
D Q-bus Ethernet Controllers 
D Unibus Ethernet Controllers 
D UNET network for UNIX operating 

systems 
Nome ___________ __ -i 

Title _____________ --: 

Com pony·------------~ 
Division ___________ _ _ 

Address, _ ____________ 
1 

City/State/Zip. ____ ______ _ 
Phone. _______ ______ _ 

Moil to: Lorry Hortge, 3Com Corporation, 
1390 Shorebi rd Woy, Mountain View 
CA 94043. L--------------

3Com 
The OEM Ethernet Company 





product line and into DG's high-end 
MV series of 32-bit computers. 
Previously, commercial systems 
were sold with the ICOS operating 
system, supporting COBOL only or 
with DOS or RDOS supporting 
Business BASIC. Now, the company 
claims, OEMS can transport Business 
BASIC or COBOL applications 
throughout the product range. 

DG is offering the CS/5 in response 
to changing OEM requirements, says 
John H. Crawford, vice president 
and general manager of the small 
systems division. "OEMS can now 
enter the (CS) product line at any 
level," he says, noting that the 
$6000 to $15,000 CS/5's MP/OS 
operating system also supports 
Interactive COBOL and Business 
BASIC. 

Crawford says the CS/5 helps 
support the increasing OEM trend 
toward addressing vertical markets 
with all system sizes. Calling the 
vertical marketing trend "more and 
more pronounced," he says the 
addition of the CS/5 and the use of 
two languages throughout the line 
will enable OEMS to support a single 
software product through a whole 
range of hardware. 

The CS/5 will be sold initially only 
through the DG OEM channels, but 
will later be offered through the 
retail and distribution channels that 
handle the Enterprise. The systems 
are both based on the microNova 
nN602 processor, but the cs/5 is 
available with the new 5M- and 
15M-byte drives in addition to the 
2.5M-byte Winchester previously 
available on the Enterprise 3000. 

DG's small systems division is also 
implementing new software­
marketing programs for its OEMS to 
offer both general-purpose tools and 
to facilitate the marketing of 
third-party packages. The tools 
include three Business BASIC pack­
ages: the BusiTEXT word-pro­
cessing, BusiPEN graphics and 
BusiGEN program-development 
packages. BusiTEXT, developed by 
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Data General Corp. has introduced two more microEclipse-based systems to its 16-bit 
µ,c system. 

an unidentified outside vendor, runs 
on all three new cs products, while 
the BusiPEN and BusiGEN products 
run only on the cs Series 100 and 
200. Pricing for the packages had 
not been set at press time. 

A second program for indepen­
dent software vendors, is scheduled 
for this month. Crawford says the 
program will enable software OEMS 

to take advantage of DG distribution 
channels. Three levels of DG 
involvement will be offered: DG will 
support packages it has tested and 
has seen successfully installed at the 
highest level; at the second level, DG 
will jointly market products it has 
qualified; and at the third level, DG 
will list available products. 

- Geoff Lewis 

Mentor enters CAE market 
with 32-bit networked system 

The fledgling computer-aided en­
gineering market is expanding 
rapidly as a number of start-up 
companies push to get their 
products into the field. The most 
recent company to announce a 
product is Mentor Graphics Corp., 
Portland, Ore. Founded in 1981 by a 
group of ex-Tektronix, Inc., em­
ployees, the company expects to 
make its first deliveries this fall of a 
system that includes hardware and 
a series of interrelated application 

programs aimed at logic designers. 
In the process, Mentor joins such 
firms as Hewlett-Packard Co., 
Daisy Systems Corp. and Metheus 
Corp., all of which have recently 
announced CAE products. 

Mentor's Idea 1000 system com­
bines work stations based on 32-bit 
processors and mass storage into a 
local network sharing a database. 

There are six programs in the 
application set. Structured logic 
design assists engineers in creating 

57 



Mini·Miara Warlll 

and capturing logic diagrams. 
Interactive logic simulation is an 
interactive tool designed for MOS 
and TIL logic applications. Project 
communications provide communi­
cations capabilities among the 
network nodes to allow team design 
efforts. Document preparation is a 
word processor. Outputs lets an 
engineer transfer a completed 
component and its connection infor­
mation to a design layout system or 
to an external logic simulator. 
Mentor initially will not provide the 
logic simulator or the computer­
driven layout system. Program­
ming tools help designers prepare 
their own applications software. 

Each work station, or network 
node, is built around a 32-bit CPU 
from Apollo Computer, Inc., 
Chelmsford, Mass. The system uses 
two Motorola MC68000 processors. 
Each work-station node includes a 
high-resolution (800 x 1024) raster­
scan display, a graphics input 
tablet, 3.5M bytes of program 
memory and as much as 66M bytes 
of Winchester-disk storage. An 
electrostatic printer is optional. 

Mentor's Idea 1000 is priced at 
$83,000 per station for what it calls 
a typical four-station network. Work 

stations are priced at $69,000 in 
quantities of 10. 

The system uses Apollo's UNIX­
like Aegis operating system. It can 
segment the display screen and, 
among other things, handle multiple 
tasks on a single work station. 

Competition in the CAE market is 
growing fast. Large companies such 
as H-P have also announced prod­
ucts for CAE applications. The 
HP9836A desk-top computer, for 
instance, is aimed at logic design­
ers. But activity among smaller 
firms is furious, too. 

Since making its first delivery 
last November, Daisy Systems has 
shipped 24 systems for logic 
designers. That gives the 2-yr.-old 
company a fairly good head start in 
what promises to be a booming 
business. Daisy's hardware can 
serve as a stand-alone work station 
or it can be networked like the 
Mentor system. Single-station price 
is $75,ooo, with discounts for 
volume purchases. 

Metheus introduced a CAE system 
in April. Though not yet delivered, 
the Omega 400 is a $22,000 graphics 
subsystem designed to run with 
Digital Equipment Corp. minicom­
puters. 

Mentor Graphics Corp.'s Idea 1000 is a 
structured logic-design system that assists 
engineers in creating and capturing logic 
diagrams. 

Among those planning CAE sys­
tems are Valid Logic Systems, Inc., 
Sunnyvale, Calif., founded by Jared 
Anderson, who started Two-Pi 
Corp., an International Business 
Machines Corp.-compatible systems 
company; Cadtec Corp.; and Com­
puter Aided Engineering, Inc., an 
H-P spin-off. 

- Larry Lettieri 

DECnet Phase IV to add Ethernet 
connections, SNA gateway 

Since it introduced its Digital 
Network Architecture in the mid-
1970s, Digital Equipment Corp. has 
progressed through three phases of 
DECnet software and hardware, 
with each phase building on the 
earlier one's functionality. Now, the 
Maynard, Mass.-based company has 
announced its DECnet Phase IV 

program. Adding such features as 
Ethernet local-area-network com­
patibility, a functional connection 
between DECnet and International 
Business Machines Corp. 's Systems 
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Network Architecture and support 
for new DEC operating systems and 
processors, the Phase IV products 
will begin appearing late this year 
(see table). 

With Phase IV, the underlying 
DECnet software will support net­
works containing a maximum of 
1000 CPUs, compared to the 255 
nodes supported by Phase III 

software. Similar in price to the 
$2000 to $8600 earlier version, 
Phase IV software will connect 
systems running RSX, v Ax/VMS or 

TOPS-20 and will support some 
models of the new Professional 
personal computer line (see p. 15). 

Along with its new functionality, 
the Phase IV release incorporates all 
the features available in DECnet 
Phase III. John Adams, manager, 
distributed systems marketing and 
planning, says the overall DECnet 
networking concept is more impor­
tant than any of its individual 
features. "Networking used to be an 
add-on option tying together sepa­
rate systems,'' he says. "The real 
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New Marketing Concept 

Vouchers™ 
Guaranteed 43°/o return on investment. 

It's a flood. It began in 1978 and has been 
rising ever since. 

The flood is software packages for the VAX 
computer family. There are a few good values 
among them-but watch out. There are also a 
lot of duds, especially among data-base man­
agement software. 

You may already have one of these DBMS's 
installed on your VAX computer. If you do, 
you're familiar with some of their many problems: 
poor documentation, slow execution times, and 
limited data-base functionality. Above all, you 
also see user-level features that remind you of 
the early days of interactive computing. 

The cause of these problems is easily explained. 
Soon after DEC announced the VAX, several 
companies noticed a great opportunity and 
rushed to market with their DBMS software. 
Some of them quickly converted their prod­
ucts to the VAX from other hardware. A few 
others took their academic research projects 
and tried to make them viable commercial prod­
ucts. If only good data-base software could be 
created so easily! 

We took a fresh approach. Our years of ex­
perience in commercial data-base systems taught 
us what we and other companies had done well 
and had done poorly. VAX users in the 1980's, 
we reasoned, deserved and wanted better than 
the software flaws of the l 970's. So we decided 
to design and implement a completely new 
data-base system. We hired a large team of 
experienced software designers and documen­
tation writers. And we spent three solid years 
designing and documenting our software from 
the ground up. 

In 1982, you will see the results of our work-a 
DBMS for the 1980's. Whether you're a re­
search scientist, a corporation executive, or a 
novice, you can immediately use our DBMS 
productively from your terminal. Even in the 

middle of a command, you can access our on­
line documentation without opening our users 
manual. If you 're a programmer, you can also 
use our DBMS from any language that supports 
the VAX/VMS procedure-calling standard 
-languages such as FORTRAN, COBOL, 
MACRO, BASIC, and PASCAL. And we have not 
sacrificed performance for usability. We ex­
ploited the unique architecture of the VAX to 
give you the fast execution times and through­
put that will not appear in other software for 
years to come. 

YOU PAY FOR THE 
ADVERTISING 

Display advertising is not cheap. Just tele­
phone the advertising department of this pub­
lication to find out the cost of an advertise­
ment this size. Yet advertising space is only a 
fraction of the cost of an elaborate promotional 
campaign. Include glossy literature, a large, 
expense-account sales force , trade show pro­
motions, and the like and the costs quickly 
become staggering. Unfortunately, you pay for 
all of this when you buy a heavily-promoted 
product 

We want to avoid these expenses, and we will 
pass on most of our savings to you. 

OUR UNIQUE OFFER 

If you own a VAX computer, or if you have 
one on order, send us the coupon below. This 
puts you on our exclusive and confidential 
mailing list We will keep you posted on the 
progress of our software development and testing. 
Then three weeks before we formally announce 
and release our DBMS, we will send you the 
announcement with our descriptive literature. 

But that's not all. In exchange for your cou­
pon, we will send you a voucher worth $12,000 
towards the purchase of our software. That's 
right-$12,000! The voucherless, without ex-

-,.~ . ,.~ --

ception, will pay $40,000 for our DBMS software. 
With a voucher, you will spend only $28,000 
for software worth at least $40,000-a respect­
able return on investment of 43% in these 
inflationary times. 

When we release our DBMS, you will have at 
least six weeks to test it, at no charge, on your 
VAX computer. Compare and benchmark its 
speed and flexibility against other software 
that you already have or are considering for 
purchase. Decide risk-free whether indeed it is 
worth its $40,000 price, let alone your low 
price with your voucher. 

The voucher comes with your company's name 
on it and it is not transferable. Therefore, the 
information that you list on the coupon must 
be accurate and complete. The voucher expires 
two months after we formally release our soft­
ware, so you will have to act promptly when 
we notify you of the release date. 

Of course, we may still spend some money to 
market our software to those of you who do not 
respond to our voucher offer. But by that time, 
we hope to have quite a large mailing list as a 
result of this advertisement, so we will have to 
advertise very little. 

We have chosen to remain anonymous until 
we release our DBMS. Otherwise your many 
telephone inquiries would seriously distract 
us from our development work We also want 
to test our marketing concept and prove that 
VAX owners are value<anscious in their software 
selection. Despite our anonymity, we can as­
sure you that we are a respected company with 
substantial assets and an excellent reputation 
for software expertise and customer service. 

The DBMS software for the l 980's is almost 
here. Participate risk-free in its exciting re­
lease. Send in your coupon with no obligation, 
today. 

1981 by VAX Vouchers 

- ..-.. ·-- '·' 

VAX Voucher Coupon ' 
Please send me my $12,000 VAX Voucher and put me on your mailing list This places me underno obligation to test or purchase your DBMS software. ~ 

~~- ,,,j You will not give or sell my name to anyone; you will use it only to inform meaboutyour DBMS release. No salesman will call me unless I request ~ 4 ';!!!. ~ otherwise. ,;. -~ 
. . \ 

Zip/PC. _____ _ 
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D Operating system (circle one): VMS, UNIX, other. 
D We have installed __ VAX I l/ 780's, 
__ VAX l l/ 7SO's, and __ VAX l l/ 730's. 

D We have on order __ VAX l l/ 780's, 
__ VAX l l/750's, and __ VAX I l/ 730's. 

D I have none installed and none on order, so I am not 
eligible to receive a VAX Voucher, but please put me on 
your mailing list anyway. My hardware is 
Mail this coupon to: VAX Vouchers 

P.O. Box 2065 
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message in our Phase IV announce­
ment is that the network is 
becoming the system." 

Underlying most of the hardware 
components to be introduced during 
the three-year Phase IV implemen­
tation is a connection to the lOM-bps 
baseband Ethernet LAN developed 
by Xerox Corp. and supported by 
DEC and Intel Corp. DEC's products 
will span the Ethernet spectrum, 
from coaxial cable, through trans­
ceivers and controllers to various 
co'mmunications servers and gate­
ways. 

Although several independent 
manufacturers already offer Ether­
net transceivers and DEC-compati­
ble controllers, (MMS, May, p. 6). 
Adams says DEC will manufacture 
its own products in these areas. The 
company's first controller, designat­
ed DEUNA, will be Unibus-compati­
ble, will sell for approximately 
$3500 and will be available by 
mid-1983. 

Configured on two full hex 
boards, the DEUNA performs the 
basic Ethernet functions such as 
carrier sense multiple access with 
collision detection (CSMA/CD), cyclic 
redundancy checking, packet encap­
sulation/decapsulation and data­
link-layer functions. It also provides 
hardware address recognition and 
incorporates a µp-based DMA con­
troller. A 2K-byte buffer handles 
outgoing packets, and 13 2K-byte 
buffers are included to receive 
incoming data. 

One characteristic separating the 
DEUNA controller from some of the 
other Ethernet controllers available 
is its relatively sophisticated diag­
nostic capability, says David C. 
Cleveland, DEC's Ethernet product 
manager. These diagnostics check 
the electronics in both the local and 
the remote controllers and in the 
transceivers. "If a fault is found, the 
controller won't transmit," Cleve­
land says. 

The transceiver electronics, 
which are removable for easy 
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replacement, include a triple­
redundant guard circuit to prevent 
a faulty node or transceiver from 
monopolizing the network with a 
constant transmission. Responsible 
for implementing the CSMA/CD 
functions, the H4000 transceivers 
also incorporate a loopback test 
capability. To prevent network 
disruption when adding or removing 
the H4000s, DEC uses a technique by 
which small holes are drilled in the 
coaxial cable in preparation for the 
transceiver attachment. 

Priced from $200 in quantities of 
500 or more to $300 in quantities of 
one to 99, the H4000 transceivers 
will be on the market by year-end. 
Because the first Ethernet control-

computers. 
Another group of Phase IV 

products will fall under the category 
of communications servers. The 
first of these devices, due early next 
year, will be a gateway device 
connecting DECnet networks to SNA 
networks. This "black box" SNA 
gateway will provide DECnet access 
through a v AX computer; a later 
SNA gateway device will interface 
directly to the Ethernet LAN. 

Larry Twaits, SNA gateway 
product manager, says, "Our goal is 
cooperative computing between the 
DECnet and the SNA environments. 
We're not trying to compete with 
IBM because our products don't 
serve the same needs as IBM 

lers won't be available from DEC products." 
until 1983, the first transceiver DEC offers several IBM-emulation 
sales will probably be to OEMS and products that link as single devices 
end users who want to place the to SNA, but the SNA gateway is the 
transceivers on Ethernet cable first product linking the entire 
before snaking it through their DECnet networking environment to 
buildings, Adams says. DEC plans to SNA. Adams notes that this net­
market network repeaters and work-to-network capability is grow­
controllers for Q-bus processors and ing in importance because DEC 
for the Professional 300 personal expects about 80 percent of its CPUs 

DECnet Phase IV 
program product summary 

Product 

Ethernet physical channel hardware 
H4000 transceiver 

Transceiver cable 

Ethernet coaxial cable 

Ethernet communication controllers 

DEUNA (Unibus controller) 

Communication servers 

SNA gateway 

(non·Ethernet based; 

VAX/VMS access) 

DECnet Phase IV host software 

VAX/VMS and DECnet·VAX 

RSX and DECnet·RSX 

Availability 

late 1982 

late 1982 
late 1982 

mid-1983 

(target) 

early 1983 

(target) 

mid-1983 

(target) 

early 1984 

(target) 

Price Program 

$200-$300 Repeaters 
(depends on quantity) 

about $3500 Q-Bus controller 

Professional 3XX 

controller 

DECnet router 

DECnet terminal 
server 

X.25 gateway 

Ethernet SNA 
gateway 

TOPS-20 

Professional 3XX 

Availability of the DECnet Phase IV products appearing to the left of the broken line is set 
or targeted as indicated. Those products on the right of the line will be available during the 
overall Phase IV implementation period, which will span the next three years. 
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Get the Picture 
Add the cost effective 
Autograph terminal 
to your graphics systems. 
And get more users 
using graphics. 
A few eye-opening words for graphics-oriented OEMs: 

Our Autograph terminals give you a terrific preview of 
the information on your graphics systems. 

Not quite as good as the preview you get on a Tektronix 
terminal. 

But plenty good enough to get the job done. 
For about a third the price of the Tektronix tube. 

Graphics and ASCII in a low-cost terminal. 
And we give you something a Tektronix terminal can't give 
you. (Besides a significant savings.) Because the Autograph 
retains the "smart" features of the Televideo terminals, you 
get an alphanumeric, standard ASCII terminal for standard 
terminal work. 

We've put it all together-graphics and ASCII-in a 
single, inexpensive $2000 package. We can even supply 
retrofits for your Tele Video terminals. 

And we've got a simple, quiet $2000 printer that will 
handle alphanumerics, or copy the graphic display screen. 
Chances are we can support your graphics printer; too. 

Low prices and very favorable OEM discounts help you 
put more graphics on more desks for more users. For more 

Trademarks: Tektronix 4010 PLOT 10: Tektronix DISSPLA!TELLAGRAF: ISSCO INC. 
CP/M: D1g1tal Research GRAFTALK Redding Group 

CIRCLE NO. 23 ON INQUIRY CARD 

sales. All designed to help you make your graphics offering 
the most cost effective available. 

Compatible with most graphics systems. 
Fully compatible with any graphics software package that 
will drive a Tektronix 4010 series terminal. And full PLOT 10 
software compatibility. Plus DISSPLA™and TELLAGRAF™ com­
patibility. Full compatibility with your FORTRAN graphics 
software. And CP/M™applications with GRAFTALK~M 

I 
I 
I 
I 
I 

Help your customers. Make more money. 
Get the picture? 

mmom• 
DODOO 
•DWGlll 

DATA TYPE. INC. 
2615 Miller Avenue 
Mountain View, 

' CA 94040 
I 
I 
I 
I 
I 
I 
I 
I 
I Telephon;e::-------
1 
I 

-------------------------· 

415/949-1053 
Telex 172042 
London Sales Office 
Station House, Harrow Rd. 
Wembley. 
Middlesex HA9 6DB 

Telephone 01-903-7771/2 
Telex 88 13085 
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to be networked in some fashion by 
the end of this decade. He also says 
the connection to SNA is an obvious 
requirement for DECnet because "60 
to 70 percent of the resources our 
customers want to access are in SNA 
environments." 

Providing a functional translation 
of DECnet operations into s A 
environments and vice versa, the 

SNA gateway essentially incorpo­
rates four communication servers­
network management, remote job 
entry, 3270 emulation and a user 
application interface. The network­
management server offers such 
functions as line loopbacks, line 
traces and up-line dumps to the VAX 
computer connected to the gateway. 
The RJE operation essentially pro-

Small-system vendors 
bank on economic recovery 

Few industry executives are 
ready to predict when an economic 
recovery will take place, but some 
small-system makers are already 
preparing for a resurgent market 
with new products and strategies. 
Among them are Basic Four 
Information Systems, General Au­
tomation, Inc., and Computer 
Automation. 

Basic Four recently launched a 
two-pronged effort that brackets its 
small-business systems and takes it 
for the first time into the low-end, 
desk-top computing market. 

The Tustin, Calif.-based Manage­
ment Assistance, Inc., subsidiary, 
which saw recession and the 
negative effects of foreign-currency 
transactions halve its growth rate to 
8 percent last year, has entered the 
desk-top µc market through one 
acquisition and one OEM agreement. 

The acquisition involves RCO 
Corp., an Albuquerque, N.M., Basic 
Four dealer. RCO developed the 
Business BASIC/Micro operating 
system that enables a dual Z80-
based Direct, Inc., intelligent 
terminal to run applications written 
in Basic Four's Business BASIC. 

Although RCO introduced the 
system last year, end-user ship­
ments have not started because 
negotiations with Basic Four began 
soon after the introduction, says 
RCO president Patrick Riley. The 
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system has since been reintroduced 
by Basic Four as the s/10. 

Riley, who will stay on as 
president of Basic Four Business 
Products Corp. (as RCO will be 
known after the acquisition is 
complete) won't comment on the 
terms of the takeover, but sources 
close to MAI indicate that the 
transaction involves a $3-million 
cash payment and additional pay­
outs based on future sales. 

At Sunnyvale, Calif.-based Di­
rect, Inc., marketing vice president 
R. Scott Brown says only that the 
four-year order from Basic Four is a 
"multimillion-dollar contract." Di­
rect is furnishing Basic Four with a 
version of its OA 1000 programma­
ble terminal, which uses 96-tpi 
Micro Peripheral, Inc., drives 
instead of standard 48-tpi mini­
floppies; and a derivative of its VP 
8008 terminal, which Basic Four is 
selling as the $3300 Office Display 
Terminal for use with new office­
automation packages developed for 
larger Basic Four Systems by RCO. 

William J. Rigby, Basic Four 
group vice president of marketing, 
denies that the addition of the $5995 
silo was prompted by the arrival on 
the market of other low-end 
systems designed to run Basic Four 
software. He characterizes the s/10 
as an expansion of Basic Four's 
market. The company has tradition-

vides a file-transfer mechanism, and 
the 3270-emulation server permits 
any terminal in the DECnet environ­
ment to appear as a 3270 terminal to 
the SNA hosts. While users can't 
easily modify the SNA gateway 
software, Twaits says, they can 
write specific application programs 
for attachment to it. 

- Dwight B. Davis 

ally sold to companies with $1 
million to $25 million in annual sales, 
and now it can sell into the 
less-than-$1-million company mar­
ket, he says. "We are strategically 
positioning ourselves for the next 
five years in this business," Rigby 
says. "We see a strong small­
business-systems market--especial­
ly at the low end." 

The silo is expected to fulfill 
several marketing needs for Basic 
Four. Primarily, it opens the 
low-end market for the company, 
whose former low-end system, the 
S/80, will continue to sell for 
$15,990. To reach the low-end 
market, the company plans to 
establish retail channels in addition 
to its direct and dealer sales 
organizations. No retailers had been 
signed at press time. 

For the Basic Four customer 
base, the s/10 is being pitched as an 
office-automation work station that 
can be attached to larger systems. 
An RCO-written word-processing 
package is available, and Basic Four 
encourages the development of 
third-party software packages writ­
ten in BB/M. The system also runs 
portions of Business BASIC applica­
tions down-loaded from larger Basic 
Four systems, and emulates a Basic 
Four 7270 terminal. CP/M is option­
al. 

At the high end, a more powerful 
product has long been anticipated to 
take Basic Four beyond the 710 line, 
an 8-bit system that is limited to 
512K bytes of main memory, 600M 
bytes of disk storage and 32 serial 
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We knew this would happen. 
We knew if we made a better 8"Winchester, 

you'd snap them up. Fortunately, we also had the 
good sense to design our Q2000 series so it could 
be manufactured just as quickly. We achieved this 
design goal several ways. 

First, we started with a mature technology, 
some innovative ideas, and a blank piece of paper. 
This allowed us to solve our manufacturing prob­
lems before they became manufacturing problems. 

Next, we left a few things out. The fewer the 
components, the fewer there are to assemble. And 
the fewer to go wrong. 

We then developed the simplest, most 
efficient actuator in the industry, the rotary 
torque actuator. Also simpler to manufacture. 
Also more reliable. 

As an OEM, you know there are some things 
you' re better off not doing yoursel£ The same 
here. So we found the skilled suppliers who could 
make our parts and subassemblies to spec, further 
reducing our assembly time. 

And what quality isn't brought in, is built in. 
Not inspected in. 

All this boils down to two things: When you 
order Quantum drives you can be sure you'll get 
superior prcxlucts. But more important, you can 
be sure you'll get them. Period. 

Quantum Corporation, 1804 McCarthy Blvd., 
Milpitas, CA 95035. Eastern Regional Sales Office: 
Salem, NH 603 893-2672. Western Regional 
and International Sales Offices: Milpitas, CA 
408 262-1100. TWX 910 338-2203. 

ou1n1um 
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"NfT CfWTROlLEN!. LfMIEfT !'RIC£. 
WITH ALL THE FlfXibtLITYWfl'f 
BEEN WllmN6FOR." 

Emulex introduces the SC750 disk controller. And suddenly your VAX-11/750 disk drive 
options are wide open . It's the only DEC alternative. 

You can mix brands. Mix storage capacities. Mix media types. All working off a single 
controller. 

Better yet, the SC750 gives you all of this flexibility along with maximum system perfor­
mance and media compatibility. 

Our new controller is fully embedded and designed expressly for the VAX-11/750 CMI bus 
structure. Yet it costs thousands less than DEC and other "boat anchor" designs. This soft­
ware transparent controller emulates the DEC RH750 Massbus adapter with attached RM03, 
RM05 , RM80 or RP06 drives. 

And all of the great features of the new SC750, like all Emulex controllers, are available 
as complete disk subsystems, pretested and installed by Emulex. 

Read the facts below, then get the whole story on our total commitment to the VAX market­
place by writing or calling Emulex Corp ., 2001 Deere Ave , Santa Ana, CA 92705 . (714) 557-7580. 
TWX 910-595-2521 . Outside California, call toll-free, (800) 854-7112 . 

For 1mmed1ate off -the-shelf delivery. call our d1stnbutor First Computer Corporation . 645 Blackhawk Dr , Westmont , IL 60559, (312) 920 -1050 In Europe 
Emulex Corp , tOth floor, Cory House. The Ring , Bracknell , Berkshire, England Telephone 0344 -84234, Telex 851 -849781 

SC750. THE ONLY ALTERNATIVE. 
A single-board , embedded disk controller that interfaces directly to 

the VAX CMI bus. Functionally identical to the DEC RH750 with its disk adapt­
ers. Mix and match drive capacities from 80 to 675 MBytes. Serial data rates 
to 15 MHz to accommodate the new class of high-density drives. Features 
automatic self-test, intelligent buffer management, media compatibility, 
software transparency, low cost and single-board reliability. Available now. 

* EMULEX 

Complete VAX-II disk subsystems now available. 
CIRCLE NO. 25 ON INQUIRY CARD 

MINI-MICRO SYSTEMS/June 1982 



devices. Basic Four has filled that 
gap with the 810, a hybrid 32-bit 
system powered by three 16-bit, 
arithmetic-logic units based on 
Advanced Micro Devices 2901 
bit-slice processors. It is the first 
Basic Four system to use virtual­
memory architecture. 

The 810, described as a 32-bit 
machine because it uses a 32-bit 
memory path, supports 1.5M to 2M 
bytes of main memory, as many as 
eight disk-drives (Century Data 
154M-byte Winchesters or 75M-byte 
disk packs) and as many as 64 serial 
devices. A basic configuration with 
1.5M bytes of RAM, one Winchester 
drive, a 45M-byte streaming-tape 
drive, a 150-cps printer and one 
terminal is priced at $117,679, and a 
fully configured version sells for 
more than $250,ooo. Boss/vs, a 
virtual implementation of Basic 
Four's Basic Operating System 
Software (that includes a new 
modified binary-tree file system, is 
bundled into the purchase price. 

Basic Four's Orange County, 
Calif., neighbor, General Automa­
tion is also positioning itself for a 
resurgence in the small-systems 
market. The company, under presi­
dent Leonard Mackenzie's 2-yr.-old 
turnaround regime, fought its way 
into the black last year after net 
losses of $15 million in 1980. 
However, for the first half of fiscal 
1982 (ended January 31), the 
company saw its sales decline to $52 
million from almost $64 million the 
previous year, and recorded a 
$660,ooo net loss. 

The Mackenzie regime has elimi­
nated some 500 positions or about 21 
percent of the work force and closed 
two unprofitable operations. Now it 
has launched its first major product: 
the series 900. The 900s are a family 
of 16-bit minicomputers based on 
the Advanced Micro Devices 2903 
bit-slice processor and designed to 
replace the company's 16/200 and 
400 models. In addition, the 900s 
are expected to provide an upgrade 
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AM INTERNATIONAL FILES FOR REORGANIZATION 

Troubled AM International, Inc., a graphics- and information-processing­
equipment supplier, has filed for reorganization under Chapter 11 of the 
Federal Bankruptcy Code. AM's Canadian subsidiary has also filed for 
reorganization. The company has no similar plans for its other subsidiaries, 
but negotiations are pending about a filing for AM's leasing company. "As a 
result of AM's recent losses and write-downs, its deficient net worth and high 
debt levels, the company needed concessions from a broad base of 
lenders," says AM chairman, president and chief executive officer Joe B. 
Freeman Jr. "However, the complexity of our debt structure and the 
magnitude of interest concessions required were proving too great a barrier 
to overcome." Freeman adds that AM plans to continue operations. 

FLORIDA DATA, BROTHER SIGN AGREEMENT 

Florida Data Corp., Melbourne, Fla., and Brother Industries, Nagoya, 
Japan, have signed an agreement that includes licensing Foe's print head 
and mechanism technologies. Under the agreement, Brother will manufac­
ture Foe's high-speed data- and word-processing printers. Brother, with 
Mitsui & Co., Ltd., will have marketing rights for Foe products in Asia and 
Australia. Brother will also manufacture Foe's proprietary triple-paper-path 
print mechansim for the firm's domestic and European markets, enabling 
Foe to accelerate high-volume production. Foe might purchase Brother's 
24-pin print head that incorporates Foe's magnetic-stored-energy technolo­
gy. 

Tl MARKETS SINGLE-CHIP MODEM 

Offering Bell 103 series compatibility, a single-chip modem from Texas 
Instruments Inc. provides the modulation, demodulation and filtering 
functions to implement a serial, asynchronous communications link. A Tl 
spokesman says the new TMS99532 modem is the same chip designed for 
Racal-Vadic, Inc., and incorporated by that company in its Type 103 modem 
board (MMS, March, p. 131 ). The TMS99532 operates at 300 bits per sec. 
and communicates in originate and answer modes and in simplex, 
half-duplex and full-duplex configurations. The modem chip can be 
connected to the telephone network by one of two methods-using a 
speaker, microphone and resistor/capacitor network or by direct connection 
through a data-access arrangement. In 1 oo-unit quantities, the 10-pin chip 
packages sell for $23.50 each (plastic) or $33.50 each (ceramic). 

TIMEX WATCHES PERSONAL-COMPUTER MARKET 

The time is right for the personal computer to leave the office and enter the 
home and school-or so says Timex Corp., which plans next month to start 
marketing a $ 99.95 version of the Sinclair Research zx01 . Timex Computer 
Corp., a recently established affilliate of the Waterbury, Conn., watch 
manufacturer, plans to move the product through some 100,000 retail outlets 
throughout North and Central America and the Caribbean. Timex, which has 
been manufacturing the compact Sinclair Z80A-based µc at its Dundee, 
Scotland, facility for 18 months, will offer the product as the Timex Sinclair 
1 ooo. The Timex version, with 2K bytes of RAM, has twice the memory of the 
standard zx01, which the Cambridge, England-based Sinclair sells by mail 
order in the u.s. for $150. In addition, Timex will offer a new communication 
option for $99.95 that includes a 300-bps modem and plugs directly into a 
modular telephone jack. Timex Computer vice president Daniel D. Ross, a 
veteran of Itel and Memorex Corp. leasing operations, says Timex plans 
other computers from Sinclair and other sources. 
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Archive streaming tape is the least expensive way to back 
up a Winchester. 

Backing up a Winchester with 
8" floppy dis ks costs a 
lot more than ... 
it should. 
About 60 per­
cent more, 
when com ­
pared to our 
Archive Sidewinder 
;;,\ "streaming tape drive. 

For example, backing up 
20MB with floppies can run you 
about $100. But just one Side­
winder streaming tape cartridge 
can handle 20MB for about $30. 

Archive's Sidewinder saves 
time, too. It will transfer a com­
plete 20MB Winchester to tape 
in just 4 minutes. 

Compare that to the 34 min-

utes you 'll need to do the same 
job with floppies. And add in 

the time it takes an oper­
ator to insert and 
remove 16 disks. 
More than just 
back-up. 

Our ;;,\ " streaming 
tape drives provide 

the complete remov-
able media needs of any sys­

tem : Software distribution, data 
collection and program loading. 
All performed at the touch of a 
button. 
System integration made 
simpler. 

Both our 20MB and 45MB 
drives are specifically designed 
to fit an 8" floppy disk footprint. 

• • • 
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To use the same power supply. 
And to use a simple 8-bit 
parallel interface that speeds 
integration. 

We could go on . But we'd 
rather talk about your particular 
system. 

Get in touch, today. And when 
you do, ask for our new hand­
book on streaming tape drives 
and how to use them. Archive 
Corporation , 3540 Cadillac Ave. , 
Costa Mesa, CA 92626. (714) 
641-0279, Telex 4722063, TWX 
183561. Distributed nationally 
by Hamilton/Avnet. 

ARcHryE 
~,,Streaming 'Jape Drives 
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path for GA's SPC/16 users, says 
computer division vice president 
and general manager Dick Cortese. 

The 900s are said to have a 
48-percent price/performance ad­
vantage over their predecessors. 
The entry-level model is the 910, 
which is rated at 1.2 times the 
performance of the 16/200 and is 
offered in a chassis-only configura­
tion with 64K bytes of RAM 
(expandable to lM byte) at a 
single-unit price of $6995. The next 
model, the 920, has expansion and 
packaging options similar to the 
910's, but is equipped with a faster 
version of the bit-slice processor 
said to have 1. 5 times the 
performance of a 16/200. Prices 
start at $8995. 

The 930/40/50 series products are 
shipped with 128K or 256K bytes of 
main memory expandable to 2M 
bytes. Six models include a stan­
dard 2K-byte cache memory, which 
can be ordered as a $1750 option on 
the remaining six. The 930s, offered 
in a chassis-only configuration, 
range from $13,995 in a 128K-byte 
version without cache to $17,950 for 
a 256K-byte machine with cache. 

The 940s are similar to the 930s, 
but include a standard single-bay 
cabinet. Prices range from $15,995 
to $19,950. The 950s, which offer 
the same hardware in dual-bay 
cabinetry, range from $16,995 to 
$20,950. 

The systems use the GA 16 
instruction set and run the GA 
Control operating system, which is 
separately priced at $1650 to $2750, 
depending on which version is 
ordered. 

Cortese says that in addition to 
providing better price/performance 
for GA customers, the 900s are 
aimed at new customers in small- to 
medium-sized system houses and 
OEMs. He says GA has detected a 
soft spot there in the Digital 
Equipment Corp. and Data General 
Corp. marketing efforts. The 910 is 
positioned against PDP-11/23s, the 
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940 against the 11/34 and the 950 
against the 11/44. 

The company is also working on a 
32-bit system for 1983 and has 
contracted with an unidentified 
outside vendor to adapt UNIX 

System III to its processors by 
year-end. GA will also add Pascal 
and c compilers to its Control 
operating system. The company has 
not decided on the design for its 
32-bitter, but is considering the 
Motorola 68000 and the Intel 4/32, 
Cortese says. 

At Computer Automation, the 
response to the recession has been a 
streamlining that included a recent 
layoff of 160 employees (about 13 
percent of the work force and 15 
percent of the payroll). 

The layoffs came as the firm 
reported a third-quarter net loss of 
$542,000 on sales that declined from 
$18.4 million a year ago to $16.1 
million. Company president David 
Methvin says other cost-cutting 
moves might include further consol­
idating facilities and eliminating 
some field-service outlets. 

Methvin says the layoffs were 
from all areas of CA operations, but 
the most severe falloff in sales has 
been in the Industrial Products 
division, in which sales of automatic 
test equipment "really took it in the 
teeth." However, Methvin says, the 
Naked Mini OEM computer opera­
tion "exceeded plan in the u.s.," and 
sales of CA's syFa packaged 

minicomputers "slowed down. 
Methvin is quick to point out that 

this is the third major recession in 
the company's 15-yr. history, and 
each time, the company emerges 
"leaner and meaner," he says. One 
way in which the company is leaner 
is its reduction of long-term debt 
from $10 million at the start of fiscal 
1981 to $250,000 in April. With that 
relatively clean balance sheet and 
what Methvin describes as a 
positive cash flow, the company is 
considering an acquisition. Methvin 
says that no targets have been 
identified, but that the recession 
could produce some bargains. 

Methvin says CA is interested 
only in computer-oriented business­
es. "We are looking for products to 
fit our organization or something 
that could be established as a new 
division." 

In the meantime, the company is 
spending "heavily" on product 
development, although no major 
changes are anticipated in the short 
term. One project is under way to 
produce the equivalent of the 
highest powered Naked Mini 16-bit 
system on a board-level package the 
size of the Scout series. Another is 
development ofa 32-bit Naked Mini. 
"We are working on a 32-bit Naked 
Mini quite a bit downstream," 
Methvin explains, but he sees no 
pressing need to furnish a 32-bit 
system in the SyFa range. 

- Geoff Lewis 

Irwin changes strategy 
for micro-Winchester 

Billed as a micro Winchester that cism that it could be produced in 
stretched the state of the art in volume. The Ann Arbor, Mich., 
capacity, speed and integrated drive maker now plans to separate 
backup when it was introduced the device, which includes a 
almost two years ago, (MMS, Winchester drive and an integral 
November, 1980, p. 45), Irwin cartridge-tape backup device, into 
International's model 510 may have two units, each incorporating its 
been overridden by industry skepti- own controller board. The boards 
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38 Megabytes in a 51/4''Winchester. 
All without plated media or thin fihn flitn-flam.. 

RMS does it again. Our new series boasts capacity to 25.5 
megabytes using conventional Winchester technology. And 
with our Data Express8 ·ll data separator, capacity increases to 
a generous 38 megabytes. All without plated media or thin 
film flim·flam. 

Here is the capacity you need. For multi·user systems and 
networks. For transaction-oriented and data base management 
applications. For bigger on·line programs. And that capacity is 
available within 77 ms (average access time). 

Only RMS gives you all these features: 

CHOICE OF EIGHT CAPACITIES 

STANDARD 
megabytes 

RMS 526 25.5 

RMS 519 19.13 

RMS 514 12.75 

RMS507 6.38 

WITH DATA EXPRESS-II 
megabytes 

38 

28.5 

19 

9.5 

o Proprietary head positioning system with electronically 
dampened actuator o Buffered step mode o Integral 
microprocessor control o All DC voltages D Minifloppy form 
factor o Industry-standard 51/.i" Winchester interface 
o Electrical spindle brake o Landing /shipping zone outside 
the data area o Heat dissipation of only 19.4 watts o Built-in 
AGC o Industry-standard transfer rate (5 MHz) o Data 
Express-II transfer rate (7.5 MHz) o Data Express data 
separators (optional) 

For better cost per byte with the reliability of proven 
Winchester technology, talk to RMS. Circle the readers' service 
number for a free brochure. Better yet, call us to order your 
evaluation unit. We're accepting orders now. 

Rotating Memory Systems, Inc. 
1701 McCarthy Boulevard 
Milpitas, California 95035 

Tel: (408) 946-6692 
TWX: 9103382068 RMS MPTS 

Japan: Teijin Advanced Products Corp. 
Tokyo (03) 506-4636 

Telex: }23548 
Europe: Micro Memory Systems Ltd. 

England 635·40405-TEL. 
Telex: 848277 

Capacity without Compromise 
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costs less. 
Now you can buy a CPU that does more than a 

NOVA 4 and costs substantially less. It's called the 
INl-375. 

Incorporates new microprocessor 
Utilizing the powerful new Fairchild 9445 micro­

processor, we designed a low density circuit with up 
to 512K bytes of memory and a cycle time of 375 
nanoseconds on a 15x15" single layer, two-sided 
board. 

Has fewer components 
Using such things as the 9445 and 65K RAMS 

made possible a greatly reduced component count. 
That means a lower price, better reliability and lower 
maintenance costs. It also gives us a lot more room 
on the board to add unique features on large orders 
for third party OEM's or end users. 

Compatibility and high capacity 
The INl-375 processor is compatible with IRIS, 

BUS/ COBOL, RDOS and other NOVA compatible 

operating systems. The standard board has a mini­
mum 128K bytes of MOS memory. Memory 
mapping to 512K bytes or interfaces for two CRTs 
and a printer can be added as options on the same 
board. 

Place your order now 
CPU boards are available now with 90 day 

delivery. By mid-summer, we will have a complete 
chassis with peripheral controllers available. To place 
your order, call or write Clinton Day at INI. You'll 
be pleasantly surprised with the price/ performance 
of our new processor. 

lllFO•ATIOll llOW lllC. 

•Registered Trademark, Data General Corp. 

5198 Pinemont 
Salt Lake City, UT 84107 
801-263-2300 
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previously had been housed in a 
separate unit. 

The company claims to have 
installed 200 to 500 of the 510 
drives, and will continue to market 
the combined version, says Roy L. 
Gutknecht, Irwin's senior licensing 
specialist. He works in conjunction 
with Olivetti OPE, which has 
licensing rights to the product. The 
510, which sells for $1800 each in 
quantities of 500, has 12.3M bytes of 
unformatted storage and a 25-msec. 
average access time. 

By splitting the drive, Gutknecht 
says, a Winchester without backup 
can accommodate the controller in 
the same box. Irwin still is deciding 
whether to market the model 106 
tape backup and controller sepa­
rately, but is sure it will market the 
model 416 Winchester and control­
ler box. The 416 also will be 
available without the controller for 
less than $1000 each in quantities of 
500. 

Leaving out Irwin's controller 
opens a new market for the 
company-the Seagate-compatible 
market. "We've learned since the 
510 introduction that the market 

Mi•i·Micra •arlll 

The Irwin 510 micro-Winchester, an ambitious product with advanced technologies, also 
will be available in a segmented version. In the center is the model 510 with integral 
cartridge-tape drive. The foreground shows the 1511 separate controllers for each drive. To 
the left is the 106 cassette without controller, which still is in question for separate release. To 
the right is the 416 Winchester drive without controller. 

wants a Seagate-compatible disk 
drive," says Gutknecht. He says 
Irwin is working to have a Seagate 
506-compatible version by year-end. 
Seagate claims to have shipped 
more than 30,000 ST-506s to date. 

Gutknecht adds, "The 510 is 
becoming more like a regular 

drive-you can or can't buy the 
tape." 

Olivetti also hopes to sell the 
Winchester/controller version of the 
drive and the Seagate version when 
it becomes available. 

- L. Valigra 

Sord entry may improve 
Japanese software's reputation 

Will PIPS Inns become the 
McDonalds of the software indus­
try? Probably not, but the success 
of those software franchises in 
Japan may catch on in the u . s. this 
year when supplier Sord Computer 
Systems, Inc., Tokyo, Japan, brings 
both its Pan Information Processing 
System language and its µcs 
stateside (see "Sord's success linked 
to PIPS," p. 78). 

The 12-yr.-old company, with 
1981 revenues of about $25 million 
(estimating 200 yen = $1), has been 
growing at 85 to 100 percent 
annually over the past five years. 
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Its first attempt to enter the u.s. 
market in 1977 failed. But, with a 
broader µc line and PIPS software, 
the company may stand a much 
better chance. 

Sord president and founder 
Takayoshi Shiina says the company 
will open an overseas office called 
PIPS Corp. this month in New York, 
and bring its products to the u.s. in 
October after it has signed some 
dealers. 

PIPS can be loosely compared with 
VisiCalc and may erase much of the 
stigma attached to software devel­
oped in Japan. PIPS is a command-

driven, interactive spread-sheet 
language that processes data in 
pages that link a program 
together, instead of executing 
information line by line. The 
company claims it is much easier for 
a user unfamiliar with computer 
terminology or technology to think 
in terms of pages in a notebook, 
rather than streams of information 
or files. 

One PIPS page consists of several 
columns and lines, with each column 
indicating an item of data, and each 
line indicating a record. Before data 
can be placed onto the program, 
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Any resemblance between 
and what you wanted 

This is the revolutionary new 
OMA Micro-Magnum 5/5. A 13.5 
MBytes (10 MBytes formatted) 
5}.I " Winchester fixed/removable 
disk drive. With 6.75 MBytes on 
its fixed disk and 6.75 MBytes 
on its removable disk. It's the 
first of its kind , and very likely to 
be the best of its kind for years 
to come. 

In short, it's everything you ever 
thought to ask for in a 5}.l"Win­
chester. And then some. 
Built·in Back·up. 

The Micro-Magnum backs 
itself up. Not with anything as slow 
and unreliable as tape or floppy 
disks. But with a cartridge disk that 

matches the fixed disk 's capac­
ity one for one. 

Cartridge disk back-up also 
improves file data protection and 
transportability. Permits easy 
program loading . And provides 
random access speed . Better 

yet, the Micro-Magnum cartridge 
design conforms strictly to the 
industry standard. 
No Scheduled Preventive 
Maintenance. 

Our Micro-Magnum design 
eliminates preventive maintenance. 
It requires no mechanical align­
ments. No filter changes. No head 
or media wear. No C. E. pack. 
Or anything else you normally have 
to do to a 5 W Winchester using 
a floppy disk or tape in the mem­
ory system. 
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our new 51£'' Winchester 
is purely intentional. 
Self-Sealing System for Data 
Integrity. 

Another Micro-Magnum 
innovation is a unique self-sealing 
assembly that effectively prevents 
contaminants from affecting the 
disk and its data . 
Embedded-Servo for Reliable 
Cartridge Interchange and Track­
Following. 

Embedded-servo technology 
enables Micro-Magnum 5/ 5 to 
offer reliable data interchange and 
positioning accuracy. 

- ,... . - ... 
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In addition , our unique retract­
able head design insures that 
the head will never destroy data 
by touching the disk. Not even 
while moving the drive around the 
office. 
Faster Copying, Faster Access. 

Our high-performance Micro­
Magnum design achieves incred­
ibly fast operating speeds Its 
disk-to -disk back-up time is less 
than 90 seconds. And its 
average access time is just 40 
milliseconds. 

• 
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Easy System Integration. 
The Micro-Magnum interface 

is designed to be closely com­
patible with existing 5 )4" Winchester 
drives. Which means controllers 
can easily be adapted for use. 

Finally, its physical size is pre­
cisely matched to standard mini­
floppy front panel dimensions for 
easy installation . 

All in all , a system designer 
couldn 't possibly want anything 
else in a 5)4" Winchester design . 
Except perhaps more information 
about OMA Systems. And an 
evaluation unit. Both of which are 
immediately available from OMA 
Systems, 601 Pine Avenue, Goleta, 
California 93117. (805) 683-3811 , 
Telex 658341. 

~ 
S"r'SIEMS 
Just what this industry needs. 
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columns first must be set up in 
forms that can vary in size. 
Prepared data then is processed 
through commands. Multiple page 
processing is possible. PIPS can be 

linked to other Sord languages and 
software packages. Each page holds 
as many as 72 items in a 140-column 
x 60-line table. 

The most recent version of PIPS, 
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PRIME, TEKTRONIX LAUNCH SOFTWARE PROGRAMS 

Prime Computer, Inc., and Tektronix, Inc., have unveiled third-party 
software programs aimed at matching computer users with proven 
application packages. Prime's Solution Package involves a mutual invest­
ment between Prime and each participating firm. Pooled funds will be used 
to increase marketing activities, such as cooperative advertising, sales 
promotion and public relations. To participate, software houses must meet 
Prime quality and support standards and keep software optimized to 
Prime's hardware and systems software. Tektronix's solution-directed 
marketing program will focus on scientific and engineering applications for 
the company's computer-graphics equipment. Packages under considera­
tion include CAO/CAM, cartography and technical data analysis. 

SOFTWARE FIRM PLANS INTERNATIONAL VENTURES 

International Software Enterprises, a Lafayette, Ind ., start-up, has been 
launched with the goal of capturing a "significant share" of the worldwide 
µc-software market, which its founders estimate will approach $25 billion by 
the end of the decade. The company is closely linked with Micro Data Base 
Systems, Inc., which put up about one-fourth of 1se's initial $4 million in 
capital and whose MOBS 111 package (a database-management system for 
zao and aoao/86/aa processors, and soon to be available for zaooo , 68000 
and POP-11 systems) will be 1se's "core product. " ISE has signed 
joint-venture agreements with major European software consultants includ­
ing AOV/Orga (Germany, Austria and Switzerland), Datema (Sweden and 
Norway) , Pactel (the u.K. and Ireland) and Cegos (France). The joint 
ventures will market and support "professional" packages developed by 
former MOBS staffers in Lafayette and other products to be acquired and 
qualified by ISE. Target markets will be corporate electronic data-processing 
managers implementing µcs and OEMS. ISE plans to have a worldwide 
network in place by late 1983. 

TANDEM FILES SUIT AGAINST STRATUS 

After years as the almost-unchallenged leader of the redundant 
minicomputer market, Tandem Computers, Inc., is sitting up and taking 
notice of the emerging competition . The company recently filed suit in 
Federal District Court in San Francisco to prevent rival Stratus Computer, 
Inc., Natick, Mass., from continuing an advertising campaign claiming price 
and performance advantages over Tandem. Charging Stratus with using 
untrue and misleading statements in the ads, Tandem went on to say the 
Stratus campaign " .. . is predicated on denigrating the products of its 
competitors and in particular ... Tandem Computers." Meanwhile, oosc, Inc., 
Albertson, N.Y., has introduced as low-end redundant system based on 
parallel 8085 µcs with 256K bytes of memory each and twin Control Data 
Corp. Lark 48M·byte, fixed/removable Winchesters. The $35 ,ooo system 
includes two work stations and a CP/M operating system. It is the follow-on to 
a system with SOM-byte drives introduced last fall by oosc, originally a 
system contractor that developed an 8085-based optical-character­
recognition check reader for Citibank. Further down the road-and of 
greater significance to both Tandem and Stratus-is the expected 
introduction by Digital Equipment Corp. of fault-tolerant versions of POP-11 
and VAX systems. 

PIPS-III, will be available next 
February. The product reportedly 
substitutes for almost any other 
package written in other languages, 
such as BASIC, and other programs. 

PIPS-III includes AUTO, INPUT and 
other commands similar to those 
used in BASIC to allow PIPS to be 
used for programming. Dock, or 
Docking BASIC, software allows 
programs to be input in DBASIC and 
processed in PIPS. PIPS database 
data can be output via a DBASIC 
program. 

One potential licensee for PIPS-III 
believes the product was the 
software star of the recent Hanover 
Fair, but the product's packaging 
still must be improved before 
PIPS-III is officially released, he 
says. "PIPS-III has deficiencies in 
documentation, and switches in 
context, meaning that all program 
modules do not flow cohesively," 
says David Cole, president of 
Software Plus, a Culver City, 
Calif., software holding company. 
As an example, he says, the number 
of keystrokes for the same function 
in different modules may vary. 

Cole is looking for a PIPS-like 
product that handles pages, rather 
than lines of information. "People 
don't relate to linking programs 
together in numerical order line by 
line until they reach a 'go to' 
statement," he maintains. He adds 
that 2D representations, such as 
pages, help users, and PIPS is one of 
the few products to offer this help. 

PIPS-III runs on Sord's M23 µcs, 
and the company's operating sys­
tem. Cole would like to bring the 
package to the u.s. to work on any 
number of µcs. Sord president 
Shiina, however, is focusing his 
efforts on dealers that will handle 
PIPS and Sord hardware. 

The new M23 system, which will 
be introduced in the u.s. in October, 
was expected to make its debut last 
month at a Japan business­
equipment show. It was shown at 
Hanover. The ZBOA-based product, 
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By the end of 1981, 
Digital Equipment 
Corporation had sold 
more 16-bit micro­
computers than any 
other company in the business. 

Over 150,000 of them. 
The reason we've sold more than any­

one else is simple. We give you more to 
work with. Not just more hardware, but 
more software too, like our high perform­
ance MicroPower /Pascal. And more 
true systems capability. 

That means you can develop your prod­
ucts faster, and offer your customers the 
right balance of cost and performance 
every time. 

What's more, all of Digital's microcom­
puters have the proven PDP-11 architec­
ture. From MICRO/T-11 MPU chips to 
SBC and dual-height boards to powerful 
PDP-11 boxes and systems. So you'll never 
run out of ways to expand your business. 

Of course we back 
this all up with a sup­
port commitment that's 
unmatched in the in­
dustry. Including tech­

nical consultation and training. 
That's the total approach to micros. And 

it's the reason Digital has sold more high per­
formance microcomputers than anyone. 

Anyone. 
If you'd like more information on our 

micro products, simply call toll-free 
(800) 225-9222 and ask us to send Micros 
Information Package MM-82. In MA, HI, 
AK and Canada call (617) 568-5707. 

Digital Equipment Corporation 
Microcomputer Products Group 
77 Reed Road, HL2-1/E10 
Hudson, MA 01749 
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which looks like a Sony Corp. 
portable Typecorder, has 128K of 
memory, an 80- or 160-column x 
8-line LCD with graphics, a key­
board, BASIC for word processing, 
PIPS-III software and asynchronous 
and bisynchronous communications. 
Shiina estimates the price to be 
about $3000, including Sony 3112-in. 
dual floppy-disk drives holding 280K 
of formatted information each. A 
color monitor hookup is priced at 
$400 to $500. An optional 14-in. 
screen sports eight colors. Also 
included is the Sord disk-operating 
system, although CP/M may be 
added this month. A Brother Corp. 
printer is priced separately at about 
$1000. 

While the company already has an 
8-bit µp-based µc line to offer 

David Cole, president of Software Plus, demonstrates the PIPS software he would like 
to market for 11cs other than Sord 's. 

SORD'S SUCCESS LINKED TO PIPS 
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Sord's success in reentering the 
u.s. market may hinge on PIPS-its 
claim to fame in Japan. One of Sord 
president Takayoshi Shiina's biggest 
marketing coups in Japan is PIPS Inns, 
his chain of marketing and training 
outlets. A 16-hr. course is priced at 
about $150. There are about 40 
franchises in Japan, with one of the 

Sord Computer Systems president 
Takayoshl Shllna reportedly is a high­
/eve/ Samurai. 

newest set to be located in Tokyo's 
prestigious Mitsukoshi department 
store. 

On Hokkaido, the northern island of 
Japan, users can learn to use PIPS by 
listening to the radio. Sord claims it 
can teach PIPS to almost anyone in 16 
hrs. 

Even more important than PIPS to 
Sord's rapid rise to stardom is Shiina. 
He and his company are anomalies in 
Japan . First , Sord is strong in 
software, which is unusual for a 
Japanese company offering such a 
product to the u.s. Second, Shiina is 
an entrepreneur in a µc company 
backed by venture capital , both 
common phenomena in the u.s., but 
rare in Japan . Most electronics 
companies in Japan developed from 
domestic product efforts into comput­
ing, and are big household names 
such as Panasonic, Toshiba and 
Hitachi. 

Shiina, his mother and his uncle 
founded the company 12 yrs. ago, 
and had two employees and $3000 in 
assets at the end of the second year 
of operations. Nonetheless, Shiina 
decided to build hardware using chips 
bought from Intel. He refused to buy 
Japanese components until 1977, 
when he felt his countrymen had 
surpassed u.s. technology. He has 
built his company using leading-edge 

Q 

Japanese businessmen learn to program 
Sord computers at a PIPS Inn, a company 
marketing and training outlet. 

devices, some of which were unprov­
en, such as Sony's 31h-in. floppy-disk 
drive. Even in the early days, Shiina 
envisioned a PIPS-type product, which 
later gave the company a big boost in 
the market. 

Sord stands for the first two letters 
of soft and the last two of hard, 
meaning a software and hardware 
company . But its success may 
indicate a more appropriate transla­
tion : Shiina reportedly is a high-level 
Samurai. 
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Mini-Micro Disk Drives/ 
Components Problems l 

Arwood has the answers. 
In designing mini-micro disk drives, pro­

blems associated with high-speed shafts, 
motor mountings and board locations can be 
resolved by use of strong, accurate, low-cost 
die castings for chassis, bases and other 
parts. At least, that's what our customers tell 
us. And since they continue to buy more and 
more of our high-precision, machined, ready­
for-assembly parts, which go straight on to the 
production line, we have to believe them. 

California 
W.L. Chapman Co. 
950 Turnbull Canyon Rd. 
City of Industry, CA 91744 
Ralph Morton (213) 968- 1421 

Pennsylvania 
Cast-0-Matic 
Valmont Industrial Park 
Hazleton , PA 18201 
Spencer Nolan (717) 459-2100 

Arwood Die Casting Division plants have 
been supplying die cast components to the 
computer industry for many years. The exper­
ience accumulated can be applied to solve 
your problems. Ask Arwood - the experts. 

Call or write Bob Green at Arwood's head­
quarters in Rockleigh , New Jersey at 
201 /767-0600, or the sales manager at the 
plant nearest to you , listed below: 

North Carolina 
Southern Die Casting 
& Engineering 
206 Albertson Road 
High Point, NC 27261 
Rich Trendley (91 9) 882-01 86 

Texas 
J & E Die Casting Co. 
271 3 Industrial Lane 
Garland, TX 75040 
Tim Dempsey (214) 278-3515 

ARWOOD @JO@ (g;~~uD~@J @JO~ 
~nt.erlake, O[JOCC:::o Rockleigh, New Jersey 07647 

Photograph courtesy of Tandon Corp. 
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If YOU'RE GOING 
TO MAKE IT 

DEC-COMPATIBLE, 
IT BETTER BE 

BETTER. 



Some people think using anything other than 
Digital disk systems with Digital CPUs is nothing 
but trouble. They think they won't get the com­
patibility. Or the reliability. Or the service. 

We think differently. 
We know there's no sense making something 

DEC~compatible unless you can make it better. 
Especially in the three critical areas of compatibility, 
reliability, and service. 

That's why, while our floppy systems, 
Winchesters, and controllers start out being fully 
DEC-compatible, it's our advanced technology 
and design techniques that take them beyond 
mere compatibility. With features like a form 
factor just 5~ inches high on all rack-:mount 
systems. Built-in hardware bootstraps. Interfaces 
that require less backplane space. And faster data 
transfer rates, to mention just a few. 

What's more, they're more reliable. We use 
Winchesters, which are inherently reliable, the 
best floppy drives made, significantly fewer parts, 
and extensive burn-in procedures to make sure. 

Even so, all this would mean nothing without 
better service and support. That's why we offer 
DSD exclusives like on-board self-diagnostics. 
And with a hotline call to our remote diagnostic 
technicians, you can save the time and money it 
requires to have a serviceman call on you. 

And another exclusive on top of that. A 
twenty-four hour or less module swap that just 

might change the way you think about the need 
for conventional service. Not to mention its cost. 

Speaking of money, we offer one of the most 
comprehensive-yet inexpensive-extended 
service agreements in the industry. Since they' re 
more reliable, our systems don't cost much to 
service. 

Finally, all these products are priced econom­
ically. Which, together with their greater compati­
bility, reliability and support, makes them that 
much more sensible to own. 

We do all this because we want you to buy 
our disk systems with as much confidence as you 
buy Digital's. And after all, why shouldn't you? 
We not only make them DEC-compatible, we 
make them better. 

For more information about our floppy sys­
tems, Winchesters or controllers, just contact us. 

Corporate Headquarters: 2241 Lundy Avenue, 
San Jose, CA 9513L Eastern Region Sales and 
Service: Norwood, MA, (617) 769-76'2tJ. Central 
Region Sales: Dallas, TX, (214) 980-4884. Western 
Region Sales: Santa Oara, CA (408) 727-3163. 

DATA SYSTEMS DESIGN 

INTERNATIONAL SALES: Australia 03/S44-3444; Belgium and Luxembourg 02/7209038; Canada 416/625-1907; Central and South America 
(offices in U.S.A.) 415/967-8818; Denmark 01/83 34 00; Finland 90/88SO11; France 03/956 8142; Israel 03/298783; Italy 02/4047648; Japan 06/323-1707; 
Netherlands 020/45 87 SS; New Zealand 4/693-008; Norway 02/78 94 60; Spain 34/433-2412; Sweden 08/38 03 70; Switzerland 01/730 48 48; United 
Kingdom 44/7073/34774; West Germany and Austria 089/1204-0; Yugoslavia 61/263-26L 

DEC9 is a registered trademark of Digital Equipment Corporation. 





And mmds. And kidneys. And more. 
One of the largest manufacturers 

of nuclear medical computers is 
equipping its systems with Shugart 
SA85 l double-sided floppy drives. 

To help cardiologists reliably store 

up the size and cost of your system. 
It also saves time and money­

by reducing the number of diskettes 
you need to handle. 

Most importantly; every Shugart 
double-sided 8-inch floppy features 

a Bi-Compliant™ head design. 
For complete diskette inter­
changeability between drives. 
And maximum life-a full 
3.5 million passes on industry 
standard media. 

The sum result: reliability. 
And a high-speed, high­

capacity drive able to tackle 
the most critical applications. 

In manufacturing, for 
example, Shugart double­
sided drives help accurately 
guide laser trimming systems. 

And the SA85 l is perfect 
medicine for small business, 
as well as word processing 
environments. 

There are already over 
120,000 of them in the field 

In nuclear medicine, doctors use Shugart's SA851 dnve to store and playback images of the heart (more than any other d1'sk 
(shown here supenmposed over x-ray) Photo courtesy of Techrncare Corporation 

image data, patient annotation, and drive company). With over 8,000 
other crucial information used in shipped every month. All backed 
heart analysis. by the largest engilleering support 

To help brain specialists accurately team in the industry 
analyze cerebral blood flow For more SA85 l details, contact 

And to help doctors reap the Shugart Associates, 475 Oakmead 
advantages of putting comprehensive Parkway, Sunnyvale, CA 94086, 
medical histories onto one diskette. (408) 733-0100 (Hamilton/ Avnet, 

The SA85 l offers you twice the authorized distributor). 
capacity of single-sided drives. And start building healthier 

And twice the performance. So systems. Shugart 
you can increase throughput and 
speed up response, without pumping Right from the start. 

Sales and service locabons Milpitas, CA. Costa Mesa, CA, Thousand Oaks, CA. 
Minneapolis, MN, Richardson, TX, Frarrungham, MA; Saddle Brook, NJ, Atlanta, GA. Toronto, Ontano, Pans, France, Muruch, Germany 
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dealers, it plans to introduce the 
M343 16-bit system in the U.S. next 
year. That computer, based on Intel 
Corp. 's 8086, will operate on 
Microsoft's MDOS and Sord's RSXM 
real-time, multitasking operating 
system, both of which support PIPS. 
The M343 will have 256K of memory, 

an Intel 8087 math co-processor, 
8-in. floppy-disk drives from YE 
Data and a Z80 graphics controller. 
It will run 16-bit software. OEMS 
can add vertical application soft­
ware, Shiina says. Future software 
for the M343 may include UNIX, 
CP/M-86, p-system and Pascal. 

Burroughs launches family 
of µc/work-station products 

In what one company official calls 
"a deadly serious effort to get back 
into a market we abandoned" in the 
early 1970s, Burroughs Corp. last 
month launched a family of µc /work­
station products it is acquiring 
under an OEM contract from 
Convergent Technologies, Santa 
Clara, Calif. 

The B-20 produc.t line is also a 
significant part of Burroughs's plan 
to put its revenues back on a growth 
path. It is an effort that has had the 
personal involvement of chairman 
and chief executive officer W. Ralph 
Blumenthal, and it has spawned a 
special group within the Business 
Machines Group, a new dealer 
organization and Burroughs's first 
retail stores. 

The B-20s are based on Conver­
gent's IWS series, and basic B-21 
prices range from a $4095 B-21-1 to 
a high-end B-21-5 at $14,995. All the 
B-20s use the Intel 8088 16-bit µp 
and are available with 640K bytes of 
RAM. They each come with standard 

RS232 and RS422 ports, a 15-in. CRT 
display and a detached keyboard. 

A B-22 is also available and is 
geared toward larger clusters, 
supporting as many as 16 work 
stations instead of the four maxi­
mum on the 21 series. In addition, 
the B-22 has 8-in. Winchester disks 
of lOM or 20M bytes each and 8-in. 
floppy backup. Pricing ranges from 
$17,000 to $40,000. 

The models differ mainly in 
storage capacity. Except for the 
B-21-1, which is designed to 
function as a work station with 
other B-20s and has no mass 
storage, the systems can be ordered 
with 51/4-in. floppy- and/or 51/4-in 
Winchester-disk drives in 5M- or 
lOM-byte capacities. The BTOS 
operating system-Convergent's 
CTOS with "subtle modifications"­
is bundled into the purchase price, 
as is the choice of one language from 
among BASIC, FORTRAN, COBOL and 
Pascal. 

More significant than the hard-

BOOLE & BABBAGE MERGES WITH ISE 
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Computer software firm Boole & Babbage, Inc. , Sunnyvale, Calif., has 
merged with the Institute for Software Engineering , Menlo Park, Calif. ISE is 
a data-processing education and consulting-services company. Under the 
merger, the institute's educational , consulting , publications and conference 
activities will be the responsibility of an autonomous Boole & Babbage 
division retaining the institute's name. The Educational Services Division of 
Boole & Babbage will be incorporated into the institute , and ISE will continue 
to offer Boole & Babbage's courses, publications and services. David R. 
Vincent , formerly general manager of Boole & Babbage's Educational 
Services Division , has been named general manager. 

Future hardware includes a back­
end array processor for µc graphics 
and a database machine. 

-L. Valigra , with contributions from 
MMS London correspondent Keith 
Jones , and Della Bradshaw, a British 
journalist who taught English to Japa­
nese electronics company executives. 

ware-which is standard Conver­
gent fare and similar to products 
already marketed by NCR Corp. and 
Savin Corp.-is the new direction 
Burroughs's marketing will take. In 
addition to a special B-20 organiza­
tion in the direct sales Business 
Machines group, Burroughs has 
launched a new dealer organization 
under vice president of dealer 
marketing Clinton Bull. Bull is 
responsible for developing a dealer/ 
distributor organization to handle 
third-party distribution of the B-20, 
the OFISwriter (formerly Redac­
tron) line of word processors and 
Series L accounting machines. 

"Third-party dealer/distributors 
will be the bulk of the B-20 effort," 
Bull predicts, adding that he 
expects to sign between 100 and 150 
dealers in the u.s. in the first year 
of the program. At the time of the 
B-20 introduction last month, the 
company was negotiating with two 
distributors representing as many 
as 115 dealers, he says. 

A second new channel set up for 
the B-20s are Burroughs's retail 
outlets. Four such Computer Busi­
ness Centers are scheduled to open 
in July in New York, Chicago, 
Houston and Atlanta. The Bur­
roughs centers are not conceived 
along the lines of computer stores 
set up by International Business 
Machines Corp., Digital Equipment 
Corp. and Xerox Corp. Instead, 
they will function mainly as seminar 
centers where customers can see 
B-20 packages geared to their 
needs. These centers may also sell 
other Burroughs equipment, such 
as Office Systems group products, 
says Frank Slovenek, senior mar-
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Thats right. Now there is one more 
entry in the 51.4 inch Winchester 
market and you have a right to be 
skeptical. But take a closer look. 

No one matches the combined 
capacity and access time of the ATASI 
closed loop drive. This unit offers 
30 MB of capacity at 30 MS access 
time, and it's only the first in a 
complete family of high performance 

MINI-MICRO SYSTEMS/June 1982 

51.4 inch Winchester products. All 
this with standard proven technology. 
standard interface attachment and 
the most ruggedized package in 
the industry. 

We would like you to look beyond 
the familiarity of just another disk 
drive company announcement. Meet 
with us at Comdex or write to ATASI. 
At last- someone has done it right. 

CIRCLE NO. 33 ON INQUIRY CARD 

ATASI CORPORATION 
235 CHARCOT AVENUE . SAN .JOSE. CA 95131 
408/942-0770 
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THE 
NCOMPROMISED 

Now you can choose backup for your Winchester 
disk drive without having to sacrifice performance. Only 
Mega Tape provides all these features in one tape drive: 

o.~ .. ()~~~' ~' s.~ &'-<).~~~ ~<.~ 'i.-$ ~~~~~ ~~ ,,.~ ~~ ~'-c ~ <.~ 

Up to 300 M EGATAPE gives Industry standard 
megabyte you the versatility interface 
capacity means of both streamer compatible. No 
no media and start/stop new software 
changes; longer modes in each needed. Runs 
unattended oper- model. Now you with standard, 
ation. And the don't have to available 
300 Mbyte make a choice. controllers. 
capacity is 
dumped/restored 
in just 25 
minutes. 

MEGATAPE ... the only choice. 

CHOICE 
<,_()~~ s.~ ro~ 

~~'\ ~~ '°~~~~~ 
\.(S ,,~ ~ <.~ 
The M EGATAPE MEGATAPE's 
200 and 300 are proprietary 
the most cost- 112-inch tape car-
effective choice tridge gives you 
for dependable capacity, conve-
Winchester nience, fool-proof 
backup, at lowest operation, tape 
cost-per-byte. protection and 

long-term 
reliability. 

Write for detailed literature. 

~~gaTape 
CORPORATION 

1041 Hamilton Rd./Duarte, CA 91010/(213) 357-9921 
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keting manager for small systems 
business planning. 

Another new wrinkle for the 
B-2os is a depot maintenance plan 
that will be established in Bur­
roughs's 19 domestic sales regions 
this summer. The depot mainte­
nance program is expected to be 
about half the price of on-site 
service, which will also be available 
for the B-20s. For the high-end 
B-21-5, an on-site maintenance 
contract sells for $1800 annually, 
Slovenek says. 

Bull notes that the 18-mo.-old ISO 
program will also come into play for 
the B-20s "to some degree." That 
program is designed for rsos 
offering software packages for the 
earlier B-90 and B-1900 small 
computers and involves quantity 
discounts and joint marketing. 
Some 1sos have expressed interest 
in the B-20, and, Slovenek says, a 
few are already writing programs 
to migrate their applications down 
to the B-20. 

Bull adds that 1sos would have to 
become dealers as well to handle 
B-20s, but says some low-end 
products now handled by 1sos also 
may be shifted to the dealer 

Mini·Mi1r1 Warld 

Burroughs Corp.'s B·20 line of work stations is based on Convergent Technologies' IWS 
series and is designed to get Burroughs back into a market it abandoned in the early 1970s. 

network. The incentive for convert­
ing from ISO to dealer is higher 
margins, he says. 

Application programs available 
from Burroughs include Conver­
gent' s word-processing package, 
Microsoft's Multiplan and a trio of 
Burroughs-developed products, in­
cluding packages for wholesale 
distribution, a general business 

accounting and a B-20 file-manage­
ment system, which is written in 
Pascal and has English commands 
for end users to generate file 
creation and access programs. The 
application programs are expected 
to sell for about $900 each. CP/M is 
not included, but Slovenek does not 
rule out its addition later. 

-Geoff Lewis 

TeleVideo Systems moves 
aggressively into systems 

are Z80-based machines with 64K to 
128K bytes of RAM and floppy- or 
51/4- or 8-in. Winchester-disk drives 
for mass storage. The tabletop 
hardware is designed to operate 
with the firm's intelligent displays 
as satellite work stations. 

Philip Hwang knows a good 
opportunity when he sees one. Just 
look at the success of his Sunnyvale, 
Calif., video display company, 
Tele Video Systems, Inc. It already 
ranks among the top four companies 
in that business after just three 
years of shipping displays in 
volume. Hwang now has similar 
designs on the small-business­
computer market. 

The most recent part of his 
systems growth plan is TeleSolu­
tions, a hardware/software package 
comprising Tele Video's CP/M-based 
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desk-top systems and financial and 
word-processing software from Mi­
croPro International, Inc. TeleSolu­
tions is aimed at first-time business 
users. Company executives expect 
the package to help Tele Video 
garner an increasing share of the 
business-computer market by offer­
ing more than a hardware solution 
to user needs. 

Tele Video's systems start with 
the entry-level, single-user TS801 
priced at $3295. The six-user TS806 
sells for $7195. At the top is the 
16-user TS816, priced at $16,995. All 

The systems run CP/M, which is 
included in the base price. The 
company also offers a proprietary 
multitasking operating system 
called MmmOST, which is priced 
separately. Applications software is 
prepared by Tele Video distributors, 
Carter says, but CP/M-compatible 
packages can be obtained from 
many sources. 

The two fully integrated Z80-
based desk-top systems, the TS802 
and 802H, added to the product line 
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You will! 
Re-Introducing Zendex. 
(You may call us "The Little Giant:'J 
Until 1979, there was only one company in our field. 
We will call it "The Giant:' 

It seemed unfair that OEMs and Systems Houses 
should be entirely dependent on a single source for cer­
tain board products. Even un-American! 

(Not to mention the wasted opportunity for a new 
company like Zendex to make a profit!) 

So Zendex was founded to establish the alternative. 
Multibus compatible boards and development systems 
for the professional and industrial markets ... but with 
some differences: 
• 10 to 20% higher performance, speed or expandability. 
• 10 to 20% lower price; 
• Reliability up to 5 times higher than industry stan­
dards. It has paid off. Now there are two giants in the field: 
The original Giant, 98 times our size. And us, Zendex. 
(We respect Intel and hope their growth is proportionate 
to ours.) Zendex may not be very big, but we are an 
authentic Little Giant nevertheless. For 15 or 20 other 
companies have seen a good thing in our market. And we 
are as big as all of them combined. 

You haven't heard much about Zendex? 
You will. Here are our new products: 

• A number of new proprietary board level products 
and sub-systems, based on all three major 16-bit pro­
cessors, the Intel 8086; the Motorola 68000; and the Zilog 
Z8000. You see, we think each of these competitive items 

ZX-86. 8086 single board computer. 

has so~ething the others lack. So, at Zendex, you can get 
the eqmvalent of all three. Zendex will be the only multi­
bus manufacturer offering three major 16-bit processors 
... from one source and with a common operating system. 
• Expanded development systems with hard disk ... 
and both ISIS- and UNIX-compatible operating systems. 
• And, very exciting, the Quota"' Modular OEM Con­
figurable Computer. Our answer to the Intel 86/ 330. Let's 
sound competitive! The Intel box holds two disk drives; 
ours has room for three. Intel's card cage has six slots; our 
Quota has nine slots. 

The new Quota Computer. 

Who will win the battle of the Multibus Giants? You 
will. Because competition works to your benefit. You can 
start by being one of the first to get our new catalog. 
Fresh off the press. 

Intel, Isis and Multibus are trademarks of Intel Corp. 
UNIX is a trademark of Bell Laboratories. 

Please send me your new catalog, hot off the press. 

Name __________________ _ 

Title __________________ _ 

Firm Name _________________ _ 

Address ___________ Phone _____ _ 

City ___________ State_ Zip ___ _ 

ZENdEX 
The other giant in the Multibus market 

6680 Sierra Lane,Dublin,CA94566.Phone ( 415) 828-3000. 1WX 9103894009. 
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last November, have built-in dis­
plays and 5114-in. floppy- or Win­
chester-disk drives. They are de­
signed to operate as stand-alone 
systems or as satellites in a 
multi-user environment. The 802 is 
priced at $3495, and the 802H is 
priced at $6995. 

Tele Video's move into systems 
came after a year-and-a-half of 
study by Hwang, whom Carter calls 
a "window-of-opportunity guy." It 
was a logical and easy shift from 
building Tele Video's intelligent ter­
minals to building systems. "Only 
minor changes in res and the µps 
are required," says Carter. The 
basic board design is used across a 
variety of Tele Video products, he 
adds. 

Carter fully expects the division 
to have a dominant share-25 to 35 
percent-of the multiterminal, mul­
titasking small-system market 
within a year, barring an entry from 
a major competitor. "We see no 
major competition yet," says Car­
ter. He claims that those already in 
the business-Altos Computer Sys­
tems, Cromemco, Inc., and Vector 
Graphic, Inc., for example--don't 
have a dominant share: each has less 
than 30 percent of the market. He 
thinks the market will grow 35 to 40 
percent a year for at least the next 
five years. 

The most recent part of TeleVideo's systems growth plan is TeleSolutions, a 
hardware/software package comprising TeleVideo's CPIM-based desk-top system and 
financial and word-processing software from MicroPro International. 

with Altos, for instance, in the Z80-, 
floppy-disk-based systems market." 
Tele Video's strength, she says, is in 
low-cost manufacturing. 

"Tele Video is coming up rapidly," 
says analyst Jean Yates, of research 
firm Gnostic Concepts, Menlo Park, 
Calif. "They have a powerful 

Hwang built much of Tele Video's 
success by keeping display-manu­
facturing costs low. Carter is 
patterning the systems division's 
manufacturing along the same lines. 
Subcontractors in Korea build 
covers, monitors, monitor electron­
ics and power supplies. Processor 
board assembly, installation and 
testing are done in the u. s. Carter 
can't specify exactly how much 
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EX-EXXON OFFICIALS FORM NEW FIRM 
Three former executives of Exxon Enterprises have formed Digital 

Transactions, Inc., a new venture in office automation . The founders are 
Charles W. Murphy, former marketing director; Peter S. Buswell , former 
manager of product planning ; and Garrett H. Weinberg , former planning 
director of Exxon's Communications Systems Group. In the new venture, 
Murphy is president and chief executive officer; Buswell is chief operating 
officer responsible for product planning, development and implementing ; 
and Weinberg is chief financial officer. Digital Transaction's first product wi ll 
be a telephone terminal that provides easy access to both voice and data 
information . A small key system, offering advanced switching , and an 
electronic-mail system, will follow. 

money is saved this way, but he 
says it's enough to enable Tele Video 
to pass the savings on to the buyer. 
The company has maintained a 
13-percent post-tax profit margin, 
and Carter thinks his division will 
keep up that standard. 

TeleVideo has two operating 
manufacturing plants, anda 100,000-
sq.-ft. facility is under construction 
for the computer systems division, 
Carter says. 

Carter, who joined the firm last 
December, hopes to make his 
division the "predominant source of 
sales within the company." So far, 
he seems to be getting close-­
systems account for 36 percent of 
Tele Video's sales. The company 
ended fiscal year 1981 with $35.4 
million in revenues, up from $11 
million in 1980. 

Tele Video has been shipping 
TeleSolutions since January. It is a 
combination of an 802 or 802H and 
MicroPro's Calcstar and Wordstar 
software. The TeleSolutions soft­
ware is priced at $500. "We've taken 
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Designed for the OEM. Finally -
Mini-MAP! A powerful array proces­
sor board set designed for the system 
integrator. Mini-MAP- brought to 
you by CSP!, the array processor spe­
cialists with fourteen years of experi­
ence and over 500 worldwide MAP 
installations. A perfect fit for PDP-11 
based systems. Four hex boards that 
plug into your PDP-11 backplane, 
consume only 125 watts of power and 
provide full 32-bit floating point 
precision. 
Shared Memory. Mini-MAP 
interfaces directly to UNIBUS for 
simplified programming and unprece­
dented throughput. The PDP-11 and 
array processing unit share memory 
to eliminate host/a rray processor 
OMA transfers and to minimize 
overhead. 
Arithmetic Power. The wide 
dynamic range and precision of 32-
bit floating point arithmetic, along 
with 7 MFLOPS of number crunch­
ing power, offers cost/ performance 
advantages for OEMs. For example, a 
1024 point Real FFT is done in 4. 2 
milliseconds - that's Mini-MAP 
math. 

• 32-bit floating point precision 
• 4 PDP-11* Hex boards 
• Shared-memory UNIBUS* interface 
• 150 FORTRAN-callable arithmetic routines 
• Compiler I Assembler I Linker I Debugger 
• Up to 16 MBytes of memory 
• 4.2 msec for a 1024 point Real FFT 
• $16,200. for basic configuration in OEM quantities 

CSPI 
THE ARRAY PROCESSORS 

Software Support. Mini-MAP sup­
plies: a scientific subroutine library 
of 150 FORTRAN callable routines 
... an exclusive MCL/FORTRAN 
compiler and linker for combining 
subroutines into convenient host­
callable modules ... a relocatable 
assembler for creating applications 
subroutines ... and a full set of user­
friendly debugging tools and 
diagnostics. 
Modularity. Mini-MAP is expand­
able. You can select additional mem­
ory boards beyond the basic 64 KByte 
data memory, fo r up to 16 MBytes. 
And we can supply a wired backplane 
for your PDP-11 or provide a self­
contained development system 
in a DEC* -compatible enclosure 
complete with power supply and 
UNIBUS cables. 
Get The Facts. Find out why 
Mini-MAP is the most cost-effective 
number crunching solution for your 
next product development. Call or 
write for complete specifications or 
for applications assistance. 

*DEC, PDP-II and UNIBUS are trademarks of 
Digital Equipment Corp. 

40 Linnell Circle, Billerica, Massachusetts 01821 • 617/272-6020 • TWX: 710-347-0176 
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What if you're having 
to clean floppy 
drive heads 
too often? 

Ask for SYNCOM diskettes, 
with burnished Eczype® coating and 
dust-absorbing jacl<et liners. 
As your floppy drive writes or 
reads, a Syncom diskette is 
working four ways to keep loose 
particles and dust from causing 
soft errors, dropouts. 

Cleaning agents on the burnished 
surface of the Ectype®coating 
actually remove build-up from 
the head, while lubricating it at 
the same time. 

A carbon additive drains away 
static electricity before it can 
attract dust or lint. 

Strong binders hold the signal­
carrying oxides tightly within the 
coating . 

And the non-woven jacket liner, 

more than just wiping the sur­
face, provides thousands of tiny 
pockets to keep what it collects. 

• Liner collects and 
"pockets" loose 
particles 
Tightly bonded 
milled ferrous 
oxides 
Head-cleaning and 
anti-static agents 

To see which Syncom diskette 
will replace the ones you're 
using now, send for our free 
"Flexi-Finder" selection guide 
and the name of the supplier 
nearest you . 

Syncom, Box 130, 
Mitchell, SD 57301 . 
800-843-9862; 605-996-82 00. 

SYNcctMe 
Manufacturer of a full line of flexible media 
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Mini-Miera Warld 

Televldeo's move Into systems was a 
logical and easy shift from bullding 
intelligent terminals to building systems, says 
recently appointed general manager Dan 
Carter. 

the 802 and 802H and added the 
software most needed by first-time 
users such as business profession­
als, doctors or managers inside 
operations," Carter says. He be­
lieves dealers and distributors 
selling to one-time, first-time users 
need special packages to make the 
sales. Tele Video has acquired the 
rights to manufacture other Micro­
Pro software, including Spellstar, 
Datastar, Mailmerge and Super­
sort. Th.ere are no plans to bundle 
these packages with TeleSolutions, 
but they can be purchased from 
Tele Video, he says. 

Carter expects to use Tele Video's 
large-volume buying power to 
continue to acquire manufacturing 
rights for software. Besides the 
MicroPro packages, he says, the 
company picked up the rights to 
Ryan-McFarland's COBOL and Min­
neapolis-based Open Systems, 
Inc. 's general accounting software. 

Meanwhile, development contin­
ues in 16-bit systems, graphics and 
networking, all with the goal of 
making Tele Video as big in systems 
as it is in video displays. 

-Larry Lettieri 
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Pixel, the 
most powerful, 

flexible supermicro 
in the world 

now has UNIX. 
And it is ready to ship. 

We designed our new 68000-based supermicro system as if it were a mainframe to give it 
outstanding speed and power. Then we made it the most flexible by providing two virtual 
memory operating systems: multi-user version IV UCSD p-System and UNIX, as well as a rela­
tional data base, SNA communications, a forms generation package, and word processing. 
The result is mainframe functionality with the throughput of a supermini in a microcomputer 
system that outperforms any micro on the market today. All at an 
extraordinarily low cost. 

See and use our Pixel 100/ AP at the June COMDEX in 
Atlantic City. We think you'll want to buy it. It just may be the best 
transaction you ever made. If you can't make the show, be sure 
to send for our Pixel 100/ AP Information Package and price list. 

SEE US AT BOOTH # 328. 

Pixel 
DIVISION 

One Burtt Road, Andover, M A 01810 
Tel. 617-470-1790 

~ Instrumentation laboratory 

Pixel 100/ AP is a trademark of Instrumentation Laboratory Inc. • UNIX is a trademark of Bell Laboratories. • Pixel's UNIX is based on UNIX 
Systems III as distributed by American Telephone & Telegraph.• UCSD p-System is a trademark of the Regents of the University of California. 

MINI-MICRO SYSTEMS/June 1982 CIRCLE NO. 38 ON INQUIRY CARD 93 



I ONE DATA CABLE 
SOURCE FOR ALL 
OF YOUR NEEDS! 
Data Set supplies nearly 200 different 
cable and connector combinations 

FAST 
RELIABLE 
ECONOMICAL 
We make cables that interface with 

[.I DEC, IBM, DGS, Tl, H-P and others ... 
to name just a few. 

EIA RS 232 C-all 25 pins wired 
M/M or M/F . ... ... $16 plus 60c/foot 

EXTENDED DATA CABLES (EIA-EDC) 
UP TO 250 FEET . .... . ........ .. . . 

$18.50 plus 65c/foot (18 conductors) 

d Call or write for informat ion and new catalog 

S The Company with a lot of Connections 

CC Data StZt CabltZ Company.Inc. 
East 722 Danbury Road 
Ridgefield , Connecticut 06877 
(203) 438·9684 TWX-710-467-0668 

West 3001 Contract Avenue 
Las Vegas, Nevada 89101 (702) 382-6777 
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TEST DRIVE THE 
NEW MADZAR Z. 
THE LOW MILEAGE, 
HIGH PERFORMANCE 
MODEM.$117 

The Madzar 29600 . The Z that out performs any other asynchronous 
modem for all your short haul trips around town . Try a free trial test 
drive of our Z for 30-days on credit approval. Be particular. Buy the 
best and join the ranks of our growing list of customers like NASA , 
Western Electric , G.E. and the U.S. Army to name a few. 

• Up to 9600 BPS • Up to 10 mile range • Self Test• Transmit & 
Receive Indicator• Power Indicator Light • Only $117 @ 100 pcs to 
$167 unit quantity . 

For further information call or write 
MADZAR Corporation, 37490 Glen moor Dr., 
Fremont , CA 94536 , (415) 794-7400 . 

M 
MAD ZAR 
CORPORATION 
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lala•dar 
JUNE 

21-25 " Personal Computers: Structure, Evaluation, Ap­
plication, and Hands-on Experience" Seminar, 
Cambridge , Mass., sponsored by the Massachusetts 
Institute of Technology. Contact: Hoo-min D. Toong , 
Office of the Summer Session , Room E1 9-356 , MIT , 

Cambridge , Mass. 02139 . 

24-25 " Local Network Equipment: Developments and 
New Offerings" Conference, Washington , o.c. , spon­
sored by Architecture Technology Corp. Contact: 
Architecture Technology Corp., P.O. Box 24344 , Minne­
apolis , Minn. 55424, (612) 935-2035 . 

28-30 Videotex '82, New York, sponsored by Online Confer­
ences Ltd . Contact: Videotex '82 , Meeting Systems 
Inc ., 286 Fifth Ave ., New York, N.Y. 1 0001 , (212) 

563· 1 000 . 

JUNE 29- JULY 1 

JULY 

Spectrum of Solutions '82 Exhibition, Chicago, Ill. , 
sponsored by Prime Computer, Inc. Contact: Marg 
Seay, Prime Computer, Inc. , Spectrum of Solutions 
'02 , Prime Park, MS 15-60 , Natick, Mass. 01760 , (617} 

655-8000 . 

12-14 " Error Correcting and Detecting Codes with Appli­
cations to Computer System Design" Seminar, 
Palo Alto , Calif. , sponsored by Hellman Associates. 
Contact: Hellman Associates , Department R, 299 
California Ave., Suite 300 , Palo Alto , Calif. 94306 , 
(415) 328-4091 . 

18-22 "Communications and the Future" Conference, 
Washington , o.c ., sponsored by the Fourth General 
Assembly of the World Future Society. Contact: Eric 
Seaborg , 1982 Assembly Committee, World Future 
Society, 4916 Saint Elmo Ave ., Bethesda, Md . 
20814-5089 , (301) 656-8274 . 

19-21 1982 Summer Computer Simulation Conference, 
Denver, sponsored by the ISA and scs. Contact: 
Marvin F. Anderson , General Director, scsc, Depart­
ment of Electrical & Computer Engineering , University 
of Colorado , 11 oo Fourteenth St. , Denver, Colo. 
80202, (303) 629-2685. 

21-23 CADD Systems Seminar, Danbury, Conn. , spon­
sored by Orr Associates, Inc. Contact: Orr Associates , 
Inc., 21 Chambers Rd ., Danbury, Conn . 0681 o, (203) 
748-8044 . 

26-30 SIGGRAPH '82, Ninth Annual Conference on Com­
puter Graphics and Interactive Techniques, Boston, 
sponsored by the Association for Computing Machin­
ery's Special Interest Group on Computer Graphics. 
Contact: SIGGRAPH '02 , Convention Services Depart­
ment, 111 E. Wacker Dr., Chicago, Ill. 60601 , (312) 
644-6610 . 

AUGUST 

10-11 " The Uncommon Carrier : New Opportunities in 
Carrier Services" Seminar, New York, sponsored by 
The Yankee Group. Contact: The Yankee Group, P.O. 
Box 43 , Harvard Square, Cambridge, Mass. 02138 , 
(617) 542-01 oo . Also to be held August 17-18, Palo 
Alto , Calif . 
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From the SpinwriterPeople: 
The new NEC FD 1165 diskette drive. 

NEC Information Systems, Inc. 

Half the space/twice the capacity. 
Boost your profit margins and add 
new capabilities to your system with 
NEC's new Model FD 1165 diskette 

uses only DC voltage, and cuts power 
and power supply costs. These are just 

drive. 

a few of the technical extras you get. 
Reliabili!Y, An MTBF of 24,000 hours­
over 5 years usage at normal duty cycles 
-an MTTR of 30 minutes and a 60% 
parts reduction, make the Model FD 1165 
the most reliable product in its class. 

Using half the space of conventional 
double-sided, double-density 8-inch 
drives, you can put two drives-3.2 
megabytes-in the same area where 
l.6MB used to fit. And get extra user 
benefits like disk sorting, storage 
backup, and archiving, all at less cost 

1 
per drive. __ ..1 
The Model FD 1165 drive uses ~ ~ : 
the same interface as your ' · 
current floppies, so you can 
add this product advantage 
with no additional cost. 

Get the usual NEC 
product extras. 
Technical features. NEC's 
patented microprocessor­
controlled head loading 
mechanism. Microprocessor 
control of spindle speed, head 
positioning and internal diagnostics. 
A unique cam that loads heads softer 
on the diskette surface to extend 
media life. A special direct drive motor 
that eliminates belts and pulleys, 
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Ease of installation. Vertical or horizontal 
mounting. Without modification. 
By now you get the idea. 
Find out more about NEC's new Model 
FD 1165 diskette drive. Call your 
nearest NECIS sales office to order an 
evaluation unit today. 

NEC Information Systems, Inc. 
Home Office: 5 Militia Drive, Lexington, 
MA 02173, (617) 862-3120 
Eastern Office: 36 Washington Street, 
Wellesley, MA 02181, (617) 431-1140 

Central Office: 551C Tollgate Road, 
Elgin, IL 60120, (312) 931-1850 

West Coast Office: 8939 S. Sepulveda 
Blvd., Suite 330, Los Angeles, 
CA 90045, (213) 670-7346 

NEC's new Model FD 1165 
diskette drive doubles your 
storage capacity-from 
1. 6MB lo J.2MB-wilboul 
doubling your space. 
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Business supplies from 
The Professionals at 

A COMPANY CALLED 

TRW 
Off-the-shelf delivery, competitive prices, 
guaranteed results 
TRW Customer Service Division is one of the largest suppli­
ers of ribbons, cartridges, ink rolls, paper tapes and other 
materials for business machines and office automation 
equipment. Our supplies meet or exceed all applicable 
specifications, and are available 
from your local TRW Customer 
Service Division field office. 
When you purchase supplies 
from TRW, you are assured of 
the best possible materials, 
along with prompt delivery, com­
petitive prices and guaranteed 
results. Ask your TRW Customer 
Service representative for more 
details, or get in touch with us for a free copy 
of our comprehensive Ribbon Selection Guide. 

TRW 70 New Dutch Lane 
Fairfield, NJ 07006 CUSTOMER 

SERVICE 
DIVISION 

Telephone (201) 575-7110 
Toll-free (except NJ) 800-257-7464 
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PURCHASE PE R MO..TH 
DfSCflll"TIO• PRICE 12 MO S 24MOS 

LAJ.4 DECwriter IV Forms Ctrl. . . . $1 ,095 $105 s 5B 
LA100 Letter Printer RO ........ 1,995 190 106 
LA120 DECWriter Ill KSR ....... 2,295 220 122 
LA120 DECWriter Ill RO . 2,095 200 112 
LA12A Portable DECWriter ...... 2,950 280 155 
VT100 CRT DECscope . ..... 1,695 162 90 
VT101 CRT DECscope 1,195 115 67 
VT125 CRT Graphics .. . . : .. 3,295 315 1B5 
VT131 CRT DECscope . . .. . .. . . 1,745 167 9B 
VT132 CRT DECscope ......... 1,995 190 106 
VTIBXAC Personal Computer Option 2,395 230 12B 
Tl745 Portable Terminal . .. . ... 1,595 153 B5 
Tl765 Bubble Memo~ Terminal . 2,595 249 13B 
Tl lnsliht 10 Termlna ... . ..... 695 67 37 
Tl7B5 ortable KSR, 120 CPS ... 2,395 230 12B 
Tl7B7 Portable KSR, 120 CPS . 2,845 273 152 
TIB10 RO Printer ..... 1,695 162 90 
Tl820 KSR Printer ........ 2,195 211 117 
ADM3A CRT Terminal ... . .. 595 57 34 
ADM5 CRT Terminal .... . . 645 62 36 
ADM32 CRT Terminal 1,165 112 65 
ADM42 CRT Terminal ... 1,995 190 106 
EXCEL 12 CRT Terminal ....... 1,695 162 90 
EXCEL 42 Smart Buffered CRT .. 995 96 54 
COLORSCAN 10 Color CRT ..... 3,195 307 171 

B50 B2 46 
1,075 103 57 

Letter Quality, 7715 RO ........ 2,B95 27B 154 
Letter Quality, 7725 KSR 3,295 316 175 
2030 KSR Printer 30 CPS ...... 1,195 115 67 
2120 KSR Printer 120 CPS ..... 2,195 211 117 

1,345 127 75 
1,695 162 90 

745 n 42 
............ B95 86 4B 

B2 
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lalendar 
15-18 Second International Computer Engineering Con­

ference and Exhibit, San Diego , Calif., sponsored by 
the Computer Engineering Division of the American 
Society of Mechanical Engineers . Contact : Bobbie D. 
Zucker, Exhibits Manager, The American Society of 
Mechanical Engineers, 345 E. 47th St., New York, N.Y. 

10017, (212) 644-7100 . 

18-21 Asian Computer & Business Equipment Expo, 
Hong Kong , sponsored by the Cahners Exposition 
Group. Contact: Cahners Exposition Group, 222 w . 
Adams St. , Chicago, Ill. 60606 , (312) 263-4866. 

26-27 Microprocessor/Computer Control of Hydraulic 
Systems Seminar, Milwaukee, Wisc ., sponsored by 
the University of Wisconsin-Extension. Contact: John 
M. Leaman, Department of Engineering & Applied 
Science , University of Wisconsin-Extension , 929 Sixth 
St ., Milwaukee, Wisc. 53203 , (414) 224-4189 . 

SEPTEMBER 

9-10 DPMA Conference and Business Exposition, 
Tampa, Fla., sponsored by Pinellas, Polk and Tampa 
Chapters of the Data Processing Management Associ­
ation . Contact: Stan Allen , Chairman , Tampa Chapter, 
DPMA, P.O. Box 2045 , Tampa, Fla. 33601 . 

14-16 Wescon '82 High-Technology Electronics Exhibi­
tion and Convention, Anaheim , Calif., sponsored by 
Electronics Conventions, Inc. Contact: Eileen Algaze, 
Communications Coordinator, ECI , 999 N. Sepulveda 
Blvd ., El Segundo, Calif . 90245 , (213) 772-2965 or 
(800) 421-6816 . 

14-16 Mini/Micro Computer Conference and Exhibition, 
Anaheim, Calif., sponsored by Electronic Conventions, 
Inc. Contact: Eileen Algaze, Communications Coordi­
nator, ECI , 999 N. Sepulveda Blvd ., El Segundo, Calif. 
90245 , (213) 772-2965 or (800) 421-6816. 

21-23 International Technology Exposition, San Francis­
co, sponsored by Control Data Corp. Contact: W.M. 
Shaffer, Control Data Corp., 81 oo 34th Ave., s., 
Minneapolis, Minn. 55440, (612) 853-5748 or (800) 
328-1870 . 

20-24 Compean Fall '82, Washington , o.c ., sponsored by 
the IEEE Computer Society. Contact: Compcon Fall 
'82 , P.O. Box 639 , Silver Spring , Md. 20901 , (301) 
589-3386 . 

20-24 The International Symposium on Subscriber 
Loops and Services, Toronto, Canada, sponsored by 
the IEEE. Contact : John D. Fahey, General Committee 
Chairman, FL. 22, 393 University Ave ., Toronto, 
Ontario M5G 1W9, (416) 599-6264 . 

21-25 International Business Equipment Exhibition, Ja­
karta, Indonesia, sponsored by the Indonesian Gov­
ernment. Contact: Jeff Wolf, TMAC, 680 Beach St ., 
Suite 428 , San Francisco, Calif . 94109 , (415) 
474-3000 or (800) 227-3477. 
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MDRRDW 
Morrow OMA Controllers 

Supercharge Disk Systems. 
What EON said: "The (Disk Jockey™ DMA floppy-disk controller) 
offers two to three times the performance of comparable 
controllers'.' And that's for either 5~ " or 8" floppy-disk drives 
operating from an S-100 (IEEE-696) bus. 
How we do it? With channel drive that's almost identical to IBM 
370® channel controllers. The DJ/ DMA uses 24-bit address­
ing. The host writes commands into memory. The DJ/ DMA picks 
up commands from the host processor via memory on the 
system bus, and transfers data during DMA cycles. Channel com­
mands may be located anywhere in the 24-bit address range. 
Upon completion of the command, the controller returns status. 
It may also generate an interrupt. Chained commands allow 
the controller to return status, or to execute a number of com­
mands in succession. The controller board also contains logic 
which allows other IEEE-696 temporary bus masters to contend 
for memory cycles. That's the Morrow "channel 
concept'.' Fast and Simple. 
On-board Z-SOA:* By managing both memory and disk 
transfers, the resident Z-80A allows reading or writing 
to almost any floppy-disk media . 8" or 5 ~ ". Single 
or double density. Single or double-sided. And up to 
eight drives per controller board (no more than 
four of each type). 
System compatible. Disk Jockey DMA 
sub-systems are compatible with all 
IEEE-696, S-100 systems (such as 
the Morrow Decision!™). And, with 
most S-100 like systems. 
Faster Winchesters. Hard disks 
put micros in the mini category. 
Now, Morrow's channel driven 

Morrow HOC/ OMA 
Direct Memory 

Access 
Hard Disk 

Controller 

DMA controller concept makes Winchesters lightning fast. Which 
Winchester? Industry standards-Seagate's 5 ~ " ST506/ 512 , 
or 8" drives from Shugart/ Quantum . 
OMA Transfer (Burst Mode). The Morrow Direct Memory Access 
Hard Disk Controller (HDC/ DMA) picks up commands from 
the host processor via memory on the system bus. Commands 
are accessed and data is transferred during DMA cycles. 
Commands and data transfers may occur anywhere in the 24-bit 
address range. 
Interrupts. The controller can generate an interrupt at the end of 
each command and/ or at the end of each command chain . 
lmbedded µP. An on-board 8X300 supervises data transfers 
between the Winchester drive(s) and main memory. Microcode 
in this 7 MHz bipolar microprocessor implements the com­
mand structure of the controller. 

Expansion. The HDC/ DMA addresses one to four 
drives, one to 16 drive heads and an unl imited 
number of tracks. These capabilities allow system 
upgrades to additional platters and tracks as 
Winchester technology advances. 
S-100 sub-systems. The HDC/ DMA is compati­
ble with all IEEE-696 systems and most 

existing S-100 systems - providing the bus 
clock is 2.5 MHz or faster. 
Fast answers. Give us a call, or write us for 
more details on our new DMA controller 
boards and disk sub-systems. 

LOOK TO MORROW FOR ANSWERS. 
·z-80A is a trademark of Zilog, Inc. 

Disk Jockey 
OMA Floppy Disk 

Controller 

MDRRDW DESIGNS 
IBM/ 370 is a registered trademark of IBM Corp. 522 1 Central Avenue, Richmond. CA 94804 
Disk Jockey and Dec1s1on I are trademarks of Morrow Designs. (41 5) 524-2101, TWX : 910-382-8132, (Power Key-Richmond) 
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Clll 31 BRiii 
111 
..... llSK IRIVES. 

new family of 8" Winchester 
[<drives offers you a unique combi­
nation of features-features that 
pay off in high-quality perform­
ance, reliability, and product migra­
tion. 3M designed and built these 
drives so that the features would 
be right for OEM applications­
starting with the media itself. 

I llFFEREIT FRDI EVERY 
mER WINCHESTER. 

Scotch® Brand media. An industry 
leader for over 25 years . Its proven 
performance is the cornerstone of 
our new fixed disk drives. The me­
dium is critical-it's precisely where 
reliable data storage should start. 

One guarantee of this perform­
ance is the thoroughly proven sur­
face lubricant called Lubyte ®. 
Lubyte helps protect against head 
crashes, loss of data and computer 
system downtime. 

Z •mlEI WRH AllSI 
maFACE:HllH 

IDCE DFF·THE·SHELF. 

sign and high performance . The 
standard makes a disk drive's in­
terconnection to its controller eas­
ier. 3M has made sure that the new 
drives deliver the flexibility you 
need to support specific systems 
and applications . 

The ANSI interface is micro­
processor-based, and works effi­
ciently at high data rates . The 
result : 3M drives are easy on cus­
tomers' equipment overhead. 

3 lllRATIDI FRDl ID m 61 
MEIAmES All BEYDll. 

The third benefit the 3M Compact 
Disk Drive family gives you is the 
migration needed to keep up with 
user demands. Migration that won't 
dead-end your customers, or cost 
them an arm and a leg to obtain. 

The 3M 8431 drive offers a total 
unformatted capacity of 10 Mbytes 
on a single disk, with 8649 BPI and 
an average track density of 219 TPI. 
The 3M 8432 , with two disks , de­
livers 20 Mbytes , with the same bit 
and track density. The 3M 8533 of­
fers 60 Mbytes on three disks, with 
track density increased to 693 TPI. 
Modularly expandable, the drives 
offer you and your customers cost-

effective increases in capacity from 
10 to 240 Mbytes. 

4 THE "SIPO·a.ED" 
AIR SYSTEM. 

Because reliability is so critical to 
the operation of a sealed­
environment disk drive, the drives 
have a specially-engineered super­
clean air system (patent pending) . 
A cast aluminum deck, for exam­
ple, separates the heads and media 
from the motors: a feature that 
helps make 3M's super-clean air 
system distinct from ordinary sys­
tems . Air is cleaned to 10 particles 
per cubic foot/minute or less. 

5 111 DTHEI DUTSTDllll 
FEATURES. 

Like microprocessor-controlled ro­
tary actuators (patent pending), 
drive modularity, data separation 
and direct track addressing, and 
low power consumption. Right now, 
only 3M gives you all of these fea­
tures in one 8" Winchester pack­
age. Call today for information on 
3M's complete line of disk drives. 
(Also ask about the 3M High­
Capacity Data Cartridge Drive.) 

Call 800-328-1300 (In Minnesota, 
call collect : 612-736-9625.) Ask for 

the Data Recording Products 
Division. We'll give you the 

name of our represent­
ative in your area. 

Or write us at 
Building 223-5N, 

3M Center, St. 
Paul, MN 

55144. 

3M Hears You ... 

3NI 
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Test your 
word processing I.Q 
And discover how the advanced f ea tu res of LEX-11 can 

increase your w-p capabilities. 
THE CHALLENGE: 

Almost any word processing 
software package will have such 
features as menus, editing, spelling 
error detection, list processing, cut 
and paste, automatic word wrap 
and automatic pagination . .. 

... But can you tell the difference 
between run-of-the-mill software 
and a system that is really special? 

EEC SYSTEMS offers you this 
challenge! Test your word 
processing l.Q. 

THE QUESTIONS: 

D EDITING 
Which kind of 
editing operation 
is quickest to exe­
cute and easiest on the eyes of the 
word processing user? 

a) Full screen editing allowing for 
easy cursor movement 
around the screen? 

b) Moving the cursor around by 
doing a line count? 

c) Editing on the bottom line of 
text only? 

ti DOCUMENT 
~LAYOUT 

Whatever docu­
ment format you 
choose ... you 
want to see what the finished article 
will look like. Should you .. . 

a) View it on the screen as it 
would come out of the printer? 

b) Run it ihrough a pre-processor 
to see what it looks like and 
then if you like it , print it? 

Using a well 
designed w-p 
system, how 
many keystrokes should it take to 
execute the most often used w-p 
functions? 

a) One easy stroke with 
no codes? 

b) Two or more with complex w-p 
codes? 

c) Three or more? 

~FLEXIBILITY 
As the business 
manager of your 
company, you 
would like to find w-p software that 
you can tailor to your company's 
specific needs. Should you ... 

a) Look for w-p software that 
allows you to change and 
add menus, and change 
function keys? 

b) Write your own custom 
software? 

0RETRIEVAL 
If you want to 
retrieve infor­
mation quickly 

••••• • .. ,. .. •• •• ••••• ••••• 
from a large database, which w-p 
software should you choose? 

a) One that can access a partic­
ular record by going to it 
directly? 

b) One that searches through all 
the records on the database 
sequentially until it finds the 
right one? 

r.lCOMPAT- • 
L!JABIUTY •• ~.I! 
As a manager of II.II 
MIS, you want a 
w-p system that 
can be integrated with any other DEC 
compatable application software. 
Should you choose w-p software 
with ... 

a) ASCII formated fi les? 

b) Software which requ ires 
non-printing characters in it 's 
file system? 

CIRCLE NO. 46 ON INQUIRY CARD 

fl MATH 
Your company 
has a number of 
financial applica­
tions and is looking for a w-p package 
with math capabilities. Should you 
choose ... 

a) On screen calculating allowing 
for editing , storing and recall of 
equations, calculations integrat­
ed with your word processing 
applications? 

b) Software where the math capa­
bilities are tied to the list proces­
sing module? 

c) A separate math package? 

THE ANSWERS: 
If you answered "a" to all of 

the questions above, go to the 
top of the class. Chances are 
that you already use LEX-11 or 
are about to buy it. You know that 
LEX-11 is the ONLY word proces­
sing software that combines these 
advanced features ... and more ... 
in one software package. 

PUT OUR SOFTWARE TO THE TEST 
Call for a demonstration by 
modem in your office today. 
(617) 358-77&2 (617) 443-6376 

~ 
~ 

EEC SYSTEMS INC. 
Dept. MIM , 286 Boston Post Road, Wayland, MA 01778 

LEX-11 is available under the 
following operating systems: RT-11 , 
TSX-Plus, RSX-11 M, RSTS/E, IAS, 
UNIX (both PDP-11 and VAX), IDRIS, 
VMS ... and it works in exactly the 
same way, with the same features for 
all operating systems, with your exist­
ing peripheral equipment. 
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Hanover Fair: world showcase 
for personal computers, peripherals 

This year's Hanover Fair, held in 
Germany in April, was possibly the 
greatest show on earth for anyone 
interested in electronics and com­
puters. It appears to have preempt­
ed the National Computer Confer­
ence with new-product launches. 
Digital Equipment Corp. made its 
first major announcement outside 
the U.S. of a new product-the 
VAX-11/730 low-end superminicom­
puter. More than 70 personal 
computers, including several Inter­
national Business Machines Corp. 
spin-offs, graced the show floor 
along with a host of peripherals. 

While DEC reportedly showed its 
new professional computer private­
ly to potential customers, and 
crowds pressed into the Sirius booth 
to see that company's 16-bit system, 
other new small computers received 
equal notice. Among the new 
personal computers were models 
from Olivetti Corp., Epson, ITT and 
Panasonic. 

Olivetti's M20 personal computer, 
which may be available in the u.s. 
this month, probably will sell for 
less than $5000. That price will 
include a keyboard, a CRT terminal, 

Photos by L. Valigra 

The Hanover Fair serves as a showcase for many products targeted at the European and 
U.S. markets. 

a 120-cps Olivetti printer and two 
51/4-in. floppy-disk drives. Based on 
a Z8000 16-bit µp, the M20 has a 
128K-byte main memory that is 
expandable in 32K-byte increments 
to 224K bytes (memory consists of 
64K-bit RAM chips), serial and 
parallel interfaces, two 51/4-in. 
floppy-disk drives with 320K bytes 
of unformatted capacity, a 120-cps 
dot-matrix printer, graphics, Mi­
crosoft BASIC-80 and a 12-in. screen 
that can swivel, slide from side to 
side or be lifted from the main unit. 
The operating system is PCOS 
(personal computer operating sys­
tem). 

Epson showed two small comput­
ers it first unveiled at the Tokyo 
Data Show last October, and a 
5%-in. floppy-disk drive. One of the 
computers, the QX-20 hand-held unit 
that was expected to be introduced 
in the U.S. at NCC, contains a 6301 
CMOS CPU (the CPU is upward­
compatible with a 6800), 32K bytes 
of CMOS ROM expandable to 40K 
bytes, 16K bytes of CMOS RAM, an 
RS232 interface and a four- x 20-line 
LCD with 120- x 32-dot graphic 
resolution. Options include a floppy­
disk drive and 16K bytes each of 
expansion RAM and ROM. Price in 
the U.S. has not yet been deter-

Olivetti Corp.'s M20 personal computer has a CRT terminal that Sirius's booth, which sported a new 16-bit µc that was released 
lifts off, can be swiveled or shifted fro m side to side. last November in the U.S., drew throngs of curious observers. 
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ITT introduced an IBM-like personal 
computer called the model 3030. It runs 
CPIM, MP!M and ITT's BOS operating 
systems. 

mined for this Sony Corp. Type­
corder look-alike, but in Germany, 
the product will be sold m 
September for about $900. 

ITI's model 3030, which has not 
yet been priced or timed for release 
in the u. s., will be available to OEMS 
and end users . The 8-bit system can 
run CP/M, MPIM and ITT's BOS 
operating systems. Languages in­
clude USCD Pascal, FORTRAN, Mi­
crosoft BASIC and a faster struc­
tured BASIC. Mass-storage options 
hold as much as 60M bytes. The 24 x 
80 display has as many as 132 
condensed characters. Application 
software is available, including 
word processing, payroll , stock 
control and program generation. 
The 3030 was one of the many IBM 
personal computer spin-offs at the 
show. 

Another IBM spin-off bowed at 
Matsushita Electric's booth under 
the company's Panasonic brand 
name. The JB-3000 personal com-

puter will show up this year in the 
U.S. The 8088-based product in­
cludes 16K bytes of ROM, 96K bytes 
of RAM (expandable to 224K bytes), 
32K bytes of RAM, a detachable 
keyboard, a CRT terminal with as 
many as eight colors and resolution 
as dense as 640 x 400 for graphics, a 
color option with composite mono­
chrome or RGB color CRTs, a 
Centronics-compatible parallel in­
terface, a Tokyo Electric Co . 
120-cps dot-matrix printer, 5V4- or 
8-in. diskette-drive interfaces and a 
loudspeaker. As many as four 
diskette drives of each size can be 
attached. Software includes MSDOS 
and CP/M-86 from Microsoft and 
Digital Research, 1·espectivel_v. 
The price for 96K byte,; of 
memo1·y, one 160K-byte floppy-disk 
drive, MDOS or CP/M, keyboard and 

COMPARING THE COMPACT FLOPPY-DISK DRIVES 
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Recording method 
Unformatted capacity 

One side (bytes) 
Both sides (bytes) 

Recording density (bpi ) 

Track density (tpi) 

Tracks per surface 

Data transfer rate (bps) 
Access time 

(track-to-track) 
Media 

Dimensions (in .) 

Weight (lbs .) 

Matsushita's CFO 
FM MFM 

125K 250K 
250K 500K 
4473 8946 
100 100 
40 40 

125K 250K 
20 msec . 

compact floppy diskette 

3.6 x 1.6 x 6 

1.4 

Hitachi's HFD 3055 
FM MFM 

125K 250K 
250K 500K 
4473 8946 
100 100 
40 40 

125K 250K 
3 msec. 

(15-msec. settling time) 

compact floppy diskette 

3.6 x 1.6 x 6 
1.49 
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for High Volume Users, 
Intelligent Custom 212A Modems 

with Incredible features at Incredible Prices. 

A NEW BREED OF LSI MODEM CHIPS 
A new generation of custom intelligent modems is 

here. Incredibly small and flexible, incredibly low in cost 
and power consumption, with an Incredibly short time 
from prototype to volume production. 

Now, the "Make vs. Buy" decision becomes 
Incredibly easy for high volume 212A and 103 users. 
Buy from us and save time, money and aggravation. 

These incredible Intelligent modems are designed 
around a new breed of212A and 103 LSI modem chips. 
Tiny 18 and 24 pin dual In-line packages contain 
modulator, demodulator, transmit and receive filters, 
carrier detector, AGC, and answer tone generation 
and detection. To this nucleus of chips, we add the 
telephone line, user, and control Interfaces. These 
custom modems are delivered to you with FCC 
certification and UL approval. 

INCREDIBLE OPTIONS 
And this is just the beginning. By including a 

microprocessor, we can give you all the options 
you've dreamed of Automatic dialing 
with stored numbers, Interactive 
conversation with the data terminal 
operator, error correction, and incred­
ible diagnostics that can pin-point 
network problems. 

SMALL SIZE. FAST TURN-AROUND 
Imagine. An Intelligent 1200 bps full duplex 212A 

custom modem completely packaged on a 50 square 
inch PC board. Or a 300 bps FDX 103 modem In 10 
square Inches. 

How can we do this? Because we were building 
Bell compatible OEM modems as far back as 1969. 
Because we invented 1200 bps full duplex years 
before the rest Because today we build more modems 
than anyone in the world, with over 200,000 square 
feet of plant space containing the most advanced 
automated production and quality control equipment 
And last but not least, because we have spun off 
a complete new operation dedicated to custom 
modems. A streamlined group capable of delivering 
custom prototypes in 90 days and volume production 
shortly thereafter. With prices far lower than you ever 
thought possible. 

So if you've been dreaming of a custom modem 
with all the features you want, yet small enough to flt 
inside your terminal or computer, stop dreaming and 

contact us. 
Weve got 'em. And at prices far 

lower than you ever thought possible. 

Racal-VadiCMember IDCMA 

222 Caspian Drive 
Sunnyvale, CA 94086 

[1J{j~[3[] 
Tel : ( 408) 744-0810 ·TWX 910-339-9297 

PHONE: 800-543-3000, OPERATOR 507 
Racal-Vadic Regional Offices: West : ( 408) 744-0810 
East: (301) 459-7430 •Central: (312) 932-9268 
Northeast: ( 617) 245-8790 ·Southwest: ( 817) 277-2246 
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terminal is about $4500. 
Tucked away in Matsushita's 

booth was something even more 
interesting than the JB-3000-the 
company's floppy-disk drive that 
uses 3-in. diskettes. 

Last year, Matsushita, along with 
Hitachi, Ltd. , and Hitachi Maxell, 
Ltd., announced joint support for a 
3-in. floppy-diskette standard. The 
compact diskette is said to be 
compatible with and have the same 
recording capacity as many 5%-in. 
diskettes. 

The companies aimed to use the 
same rotation speed, data-transfer 
rate, recording capacity per track 
and other specifications as those of 
conventional minifloppy diskettes. 
The disk case measures about 3.2 x 
4 x 0.2 in. Diskettes are mounted in 
hard plastic cases, much the same as 
Sony's small diskette drive (MMS, 
April, p. 1 7) . 

Because of pending patents, 
Matsushita would not reveal much 
about its CFD compact floppy-disk 
drive that it showed privately. But 
the company did say there are four 
sources for the diskette . The 
product is expected to be shown at 
NCC. 

The drive measures 3.6 x 1.6 x 6 
in. and weighs 1.4 lbs. It fits easily 
into the palm of a hand. Matsushita 
chief engineer Yasutaka Nakajima 
would reveal only the following 
details about how the company 
made the drive that small. The 
drive has a new center cramp 
mechanism, because the diskette 
has a hard plastic center hole rather 
than the flexible hole in convention­
al diskettes. A 4-bit µc is used in the 
circuit controlling the drive. The 
disk-handling mechanism has one­
touch loading and one-touch eject. 

Nakajima says samples of the 
Matsushita unit will be available in 
summer; production and formal 
introduction will be at the end of 
this year. Prices for 10,000 OEM 
units are estimated at $150 each. 
While many of the drives are 
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Left side view 
(plastic case) 

Front view Right side view 
(plas t ic case) Side A write protec t hole 

I,. 2in .. ___ ._ 

: Positioni ng hole Shutter: 
' I 

T 

Slider 

Shut te r 
opening 

Side A label area 

The diskette media for the Matsushita and Hitachi floppy-disk dri ves have been 
standardized from four sources. Measuring about 4 x 3.2 x 0.2 in., the diskette is encased in 
hard plastic and has a hard plastic center. Storage capacity for an unformatted, 
double-sided, double-density diskette is 500K bytes. 

designated for use in newly 
designed products, Matsushita has 
a separate box with two drives 
under development that probably 
will be available by the end of next 
year. Both OEMs and Matsushita's 
Panasonic subsidiary are expected 
to support the products. 

A compact Hitachi drive, desig­
nated the AFD 305S, is expected in 
the fourth quarter and probably will 
sell for about $200 each in OEM 
quantities of 500. It also was 
expected to be shown at NCC. 

Samples will be available next 
month, the company says, with 
production units scheduled in Octo­
ber. 

Hitachi also unveiled a small 
diode laser printer called the 
SL-1000. It will be released in the 
U.S. next year for about $10,000 for 
end users. The desk-top SL-1000 
page printer produces copy at 12 
pages per min. on plain, cut-sheet 
paper. Density is 300 dpi. 

Although Hitachi was expected to 
show its 16-bit personal computer at 
the show, the unit was not on 
display. Company spokespersons 

say the computer will be introduced 
in Europe at the end of this year, 
but it is not known when it will come 
to the U.S. Sources at Olivetti 
hinted that Hitachi may release the 
Olivetti M20 under its own label, in 
exchange for Olivetti's acquiring the 
selling or manufacturing rights to 
Hitachi's laser printer and compact 
diskette drive. Neither company, 
however, would confirm that specu­
lation. 

For its part, Olivetti OPE showed 
a host of products, including disk 
drives, diskette drives and print­
ers. Among the printers were 
thermal , spark ink-jet and four­
color dot-matrix models. 

OPE's JP 101 spark ink-jet drew a 
lot of attention. Suggested retail 
price is about $500, so the product 
will compete head-on with Epson in 
the low-priced computer-printer 
market. 

The JP 101 is an 80-column, 
50-line-per-min. printer in a 7 x 7 

dot matrix. The print head uses a 
spark graphite principle, which is 
similar to writing with a pencil. 
Charged ink flows through a 
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Olivetti OPE's ink-jet printer produces 
sparks through the ink cartridge (fore­
ground). The JP 101 may be priced as low 
as $500. 

cartridge about 2 in. long. At the 
end of the cartridge, a high voltage 
produces a spark, and the ink is 
directed onto the paper. 

The prototype showed at Hano­
ver, although promising in its low 
price and high speed, has several 
problems. The head heats up 
excessively because of high voltage, 

the copy smears when a finger 
brushes against it, and the printer 
emits a gaseous odor similar to that 
of a duplicating machine. 

Another highlight of Olivetti 
OPE's booth was Irwin Internation­
al's combined 51/4-in. Winchester 
and cartridge-tape drive, which 
Olivetti sells under its own name in 
Europe. Because the controllers for 
both drives could not be housed in a 
single unit, Irwin recently split the 
drives into two separate units, 
which OPE also plans to sell. 

Triumph-Adler unveiled a daisy­
w heel printer that should be 
available in the u.s. this year from 
its subsidiary, Pertee Corp. Called 
the TRS 8008S, it is slower than T-A's 
existing TRS 170S daisy-wheel unit 
but will be less expensive, the 
company says. Quoted speed for the 
8008S is 10 cps, compared with 16 
cps on the 170S. The latter unit had 
been sold in the u.s. by Pertee as 
the Stylist 360, but was dropped 
this year. 

Olympia moved up the perfor­
mance scale rather than down with 
the ESW 3000 daisy-wheel printer, 

which runs at 50 cps and will be sold 
in the U.S. by Olympia USA, Inc., 
Somerville, N .J. Eugene Koch, OEM 
sales manager at Olympia USA, 
notes that Olympia already sells two 
15-cps daisy-wheel printers in the 
u.s., the ESW 103 and 102. Priced at 
4150 marks in Germany (nearly 
$2000), the new ESW sells for nearly 
40 percent more than the.two slower 
units. 

Diablo Systems, Inc., showed for 
the first time its model 630 ECS 
daisy-wheel printer, which prints as 
fast as 34 cps with a dual character 
petal element. The printer includes 
a shifter so that characters on its 
inner ring can be printed and/or 
combined with the normal ASCII 
character set on the outer ring to 
produce the full set of 307 Teletex 
characters, the company claims. 
The printer is available in end-user 
and OEM versions. The company did 
not reveal OEM pricing, but the 
end-user price is about $5000. 
Double-character wheels are priced 
at more than $20 each in quantities 
of 50 to 100. 

Brother Industries of Japan, 

OLYMPIA UNVEILS PRINTER FOR CHINESE 

106 

Office automation may not get off 
the ground in Japan unless terminals 
can convert computer-processible 
alphanumeric codes into its Chinese­
based Kanji symbols, of which there 
are thousands. Japan's huge neigh­
bor, the People's Republic of China, 
seems to have cracked the problem 
with four-letter codes that can be 
entered at typing speed on a normal 
keyboard by a trained operator. 

The technology to convert each 
code into its equivalent Chinese 
symbolic character and printer hard 
copy has been developed jointly by 
the Shanghai Instrument Research 
Institute and West Germany's Olym­
pia Werke AG. It takes the form of an 
attractive ink-jet printer terminal that 
was demonstrated at the Hanover 
Fair in April. 

Available to the Chinese language 
community in the free world as the 

Olympia 1011 , it is to be manufac­
tured in the PRC under license. The 
Chinese intend to replace their 
painfully slow and clumsy convention­
al typewriters , which mechanically 
locate each symbol from an array of 
2soo metal slugs. In contrast , the 
1011 generates 4000 to sooo 
symbols under µp control and prints 
them at speeds as high as 13 symbols 
per sec. 

The 1011 also prints 120 alphanu­
meric characters per sec. However, 
Olympia says it has no plans to enter 
the western alphanumeric-ink-jet­
printer market because sales of its 
daisy-wheel and other mechanical 
typewriters and printers might be 
impacted . Moreover, Olympia denies 
any plans to enter the potentially huge 
Japanese market for terminals like the · 
1011, even though Japan's Kanji is 
based largely on ancient Chinese 

symbols. 
Olympia is unclear about the 

reasons for its reluctance, but it most 
likely fears a swift and maybe fatal 
counterattack from Japan's aggres­
sive domestic manufacturers. More­
over, Japan 's Kanji symbols are far 
fewer than the Chinese set , and many 
of them have a different shape or 
meaning . They are also complement­
ed by words generated with phonetic 
characters quite similar to western 
letters. Many Japanese terminals 
employ touch-sensitive keyboards for 
entering Kanji symbols. 

Olympia's activities with the 1011 in 
the Far East are coordinated by 
Sinotype Systems, Ltd., Hong Kong , a 
firm jointly owned by Olympia, the 
Chinese government and the Hong 
Kong trading company, Sun Hung Kai 
(China) Ltd. 

-Keith Jones 
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The new MICROSYSTEM 6600 Series-with 
CP/M® and Multibus™-lets you integrate a 
microcomputer system into your industrial 

operations quickly and easily. 

If you've been looking for o truly versatile 
industrial microcomputer system that doesn't cost 
an arm and a leg, your search has ended. 

Our new MICROSYSTEM 6600-now avail­
able in 4- and 8-slot rack-mounted versions with 
dual double-density floppy disk drives-offers 
more flexibility, durability, and reliability than any 
other system in its class. 

There's simply no other microcomputer 
system around that provides a more complete 
system solution than the 6600. 

CP/M and Multibus: the safe buy. We've 
combined two industry standards to form the 
heart of MICROSYSTEM 6600. 

We chose the CP/M operating system for its 
ease of use and the wide range of high quality 
application programs available that interface to it. 

Following this logic through to the hardware 
led us directly to the Multibus. Because no other 
system bus can offer you the unlimited hardware 
flexibility of Multibus. 

Inside the MICROSYSTEM 6600. In addition 
to CP/M and Multibus, each MICROSYSTEM 
6600 includes at least 64K bytes of user 
memory, plus a variety of other practical hard­
ware/software features. 

Each system, for example, offers one or two 
RS232C asynchronous ports, a Centronics 702-
type printer interface, and six programmable ports. 

The 6600's fully integrated software pack­
age includes a text editor, an assembler, a 
debugger, file maintenance utilities, and full 
system diagnostics. 

Plus, you have up to five slots for your 
system configuration. For these purposes, 
we currently offer 50 field-proven board 
level products. 

Everything from analog 1/0 controllers and 
serial 1/0 expanders to IEEE 488 instrument 
controllers. 

So look into our new industrial strength 
MICROSYSTEM 6600 Series. And start solving 

.. Please send me all you 've got on the industrial I ~trength MICROSYSTEM 6600 today. 

your system problems today. 
To find out just how easy system solutions 

can be, send in the coupon below or call us 
toll-free at (800) 538-1867 In California call 
(800) 672-1811 . 

I NAME 

TITLE ______ PHONE _____ _ 
National Semiconductor Corporation 
2900 Semiconductor Drive 
Mail Stop 16250 
Santa Clara, CA 95051 

I 
COMPANY 

ADDRESS.____________ '?'A National 
CITY STATE ___ ZIP___ ~ Semiconductor 

L 
The Practical Wizards 

APPLICATION •••••••••••• of Silicon Vallely ••• 

MICROSYSTEM 6600, the industrial 
strength microcomputer. 
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Brother's EP-20 small electronic printer does not hook up to a computer, but is useful for 
travelers . The 11-cps thermal printer has a 16-digit LCD, and weighs less than 1 lb. It has 44 
keys, with three functions on each. 

which sells mechanisms to Centron­
ics, quietly revealed a small 
electronic printer. The company 
was secretive about the machine , 
but it is a thermal printer that also 
can use black carbon ribbons. The 
EP-20 is a portable, battery­
powered unit that has an AC power 
adapter available. 

The unit is designed for personal 
use on airplanes or in hotels. 
End-user price is $200 to $250. It 

will be available in Germany in 
August, and possibly in January in 
the U.S . 

Ricoh showed a number of 
new printers, including prototype 
laser and thermal printers. The 
LP212 tabletop laser printer pro­
duces 12 pages per min. Resolution 
is 30~ x 300 dpi. The product will be 
sold to OEMs; pricing has not been 
set. 

The model TP1216 thermal print-

Coloring agent A 
D 
Coloring agent B 
0 

DODO 
0000 
DODO 

Heat·sensitive 
materials 

[)

Heat stylus 
needle head) 

Image area 

DOD 
ODO 
DOD 

Base paper 

Ricoh makes its own thermal paper for the 
TP1216 printer. The base color is white, and 
the appearance and feel of the paper are 
said to be almost the same as plain paper. 
The thermal paper consists of the base paper 
and the coating materials. The heat-sensitive 
materials are a few microns thick and include 
colorless dyes, binders and additives. When 
heat is applied, the heat-sensitive materials 
melt, and the resulting chemical reaction 
produces the image on the paper. The 
heat-sensitive materials in the emulsion are 
held by binders. Developing chemicals are 
not needed. 

er produces about 16 lines per sec. 
Density is 120 dpi, and it uses 
thermal paper that looks very much 
like plain paper. Price has not been 
set. 

- L. Valigra , with contributions from 
Keith Jones 

Spring Comdex will teach ISOs survival skills 
The first of three 1982 Comdex 

exhibitions, which appear to be 
growing as fast as the independent 
sales organizations they cater to, 
will take place from June 28 to 30 at 
the Atlantic City Convention Hall in 
Atlantic City, N .J. The Interface 
Group, which sponsors the show, 
estimates that as many as 10,000 
attendees will view the 450 exhibits 
and pick up some tips on maneuver­
ing an rso through a recessionary 
economy-the theme of the Com­
dex/Spring show. The term rso 
covers various kinds of third parties 
reselling computer equipment. 

This is the second year for the 
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Comdex/Spring show following a 
successful start in New York last 
year. 

In addition to floor exhibits, 
Comdex/Spring offers a 45-session 
conference aimed at aiding the rsos 
in their business. The conference 
sponsors have chosen the theme of 
"skills for survival," which will 
examine and offer advice on how 
rsos can cope with high interest 
rates and other economic matters. 
Some of that advice will be offered 
in the show's keynote address by 
Kenneth G. Fisher, who was 
president and chief executive officer 
of Prime Computer Inc. for six 

years before resigning in 1981. 
The show's conference sessions 

are divided into 13 groups including 
a computer retailing Institute for 
start-up rsos, an advanced retailing 
institute for rsos with some 
experience, the rso college of sales 
knowledge, offering sales training 
and a session on vertical market 
minis offering an overview of 
applications software in seven 
market segments. 

The registration fee for all three 
days is $125. A one-day conference 
fee is $65. An exhibit-only admis­
sion is $10. 
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Some E. European firms 
woo Western markets 

The Hanover Fair is the only 
show in the western world at which 
most eastern European manufactur­
ers of computer equipment exhibit 
their goods. Most of t he equipment 
is of little interest to potential u. s. 
customers, mainly because it is out 
of date. But some eastern Europe 
manufacturers have picked up 
contracts in the West (see "Yugo­
slav firm seeks u.s. agents," right). 

The Hungarian import/export 
agency Metrimpex showed one of 
the few east European products 
with real sales potential in the 
West-a 3-in., single-sided floppy­
disk drive with a formatted capacity 
of 150K bytes. Called the MCD-1, it is 
built by the Budapest Radio 
Engineering Factory, a major 
manufacturer of tape recorders. 

The MCD-1 could be available soon 
in the U.S. from Pertee Corp., says 
Janos Otto, director of computer 
equipment marketing at Metrimpex 
headquarters in Budapest. Otto 
says Pertee may manufacture the 
MCD-1 under license and that a 
license may also be signed with 
Wabash Corp., covering the unit's 
medium, a 3-in. diskette enclosed in 
a light plastic cassette . 

Features include a 250-bps trans­
fer rate, a 235-msec. average access 
time and a 10-msec. track-to-track 
access time. The MCD-1 is already 
sold in western Europe. Other 
companies interested in handling 
the product in the U.S. can contact 
Metrimpex via the Hungarian 
Ministry of Foreign Trade offices in 
New York and Washington. 

Poland's electronics export agen­
cy, Metronex, is promoting its 
products in the U.S. Metronex is a 
part owner of a distributor in 
Chicago, Unitronex, which started 
selling a bidirectional matrix print-
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YUGOSLAV FIRM SEEKS U.S. AGENTS 

Yugoslavia is not part of the Soviet 
Union-dominated Comecon economic 
block, so manufacturers in Yugoslavia 
need western markets as much as 
firms based in any western country . 
The Yugoslav organization ms, for 
example, is keen to locate agents in 
the u.s. for a bidirectional matrix 
printer, the ms 825 , which employs 
the ballistic print-head technology 
developed by Lear Siegler Corp. 

Zagreb-based ms says the 1 92-
column printer runs at 1 80 cps, 
includes serial and parallel interfaces 

and carries a single-unit price of 
around $1500. TRS says the printer is 
used widely in Yugoslavia with 
International Business Machines 
Corp. Series/1 minicomputers. 

The ms 825 is controlled by a 
Zilog , Inc., Z80 µp. TRS builds 
complete Z80- and Motorola 6800-
based µcs for the Yugoslav domestic 
market. 

The only impenetrable feature of 
the Yugoslav company is the full 
spelling of its name-Tvornica 
Racunskih Strojeva. 

er last year. Called the D-200, it sold as the CBM 8028. Robotron also 
prints at 180 cps. Metronex says builds a 40-cps daisy-wheel printer, 
about 200 units are installed with the 1152 model 255. 
customers in West Germany. The 
devices use a print technology 
licensed in the mid-'7os from French 
manufacturer Logabax. 

Poland's political upheavals did 
not prevent Metronex from taking a 
booth at Hanover, and the country's 
production is said to be largely 
unaffected. 

East Germany's Robotron Ex­
port-Import sees little hope of 
making an impression in the u.s. 
market, says Gunter Kruger, direc­
tor of the organization's West 
German marketing center in Diis­
seldorf. But, Kruger says, Robo­
tron is negotiating distributorship 
deals in western Europe for the 
company's K 5600-10 51/4-in. floppy­
disk drive. 

Agreements in the West include a 
contract to supply the West German 
arm of Commodore Business Ma­
chines with daisy-wheel printer 
mechanisms for a new 40-cps 
printer built by Commodore at 
Brunswick, West Germany, and 

Kruger says Robotron sells 
mechanical typewriters in the U.S. 
Customers include the U.S. Army in 
West Germany. But he thinks 
Robotron faces too much fierce 
competition to make it worthwhile 
to promote its computer equipment 
in the U.S. Import duties of 35 
percent are a major barrier. 

Miroslav Kacanda of Czechoslova­
kian foreign trade corporation Kovo 
also believes it is hopeless to try to 
sell computer equipment in the u. s ., 
even though other Czech products 
are shown in the u.s. At Hanover, 
Kovo showed the SM4-20 minicom­
puter, which can run Digital 
Equipment Corp.'s RSX-11 operat­
ing system . The SM4-20 made its 
Western Trade Fair debut at 
Hanover, but has been used in 
Comecon countries for more than 
two years and was demonstrated at 
the Leipzig Fair in East Germany 
this year. - Keith Jones 
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Seagate cuts the cost 
of Winchester again. 
But we did more than 
just reduce price. We 
increased performance 
and reliability. The result: 
The new Seagate ST400 
family is the best value 
in 5~" Winchesters. 

Three new Seagate 
drives offer a wide range of 
capacities: 6.38, 12. 76, and 
19.14 Megabytes (unformat­
ted). All use manganese-zinc 

116 

heads, advanced 
stepper motor, metal 
band actuator, open 
loop head positioner, and 
patented air flow spindle 
pump. 

An onboard microcom­
puter provides buffered seek 
and fast step algorithm for 
an average seek time of 
85 milliseconds including 
settling time. 

All match the form factor 
of the first micro-Winchester, 

ourST506. 
And all are 

compatible with 
industry-standard 

ST506 controllers. 
The best quality stan­
dards in Winchester 
manufacturing. 

Seagate backs this new 
family with a full one year 
warranty. The new ST 400 
Series also qualifies for our 
exclusive "105°/o Seagate 
Guarantee." 
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Compare facts. 
Seagate ships more 

Winchester drives. Seagate 
delivers more consistent 
quality. And Seagate prices 
are more than competitive. 
Catch the new wave. 

Need more informa­
tion 7 Circle the readers' ser­
vice number for·copies of 
Seagate's new ST 400 family 
data sheets. Better yet, order 
an evaluation unit now by 
calling (408) 438-6550. 
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The new Seagate ST400 family. 

Capacity per drive 
MByte (unformatted) 
MByte (formatted) 

Average access time 

.... - .,. 

6.38 
s 

85m5 

SF412 ST419* 
12.76 19. 14 

10 JS 
85ms 85ms 

Seagate Technology 
360 El Pueblo Road, Scotts Valley, Callfornla 95066 f408) 438-6550 TELEX 172114 SCVL 
Regional Sales Offices: Hopkinton, Massachusetts f617) 435- 6961 , Newport Beach, 
Calffornla f714) 851 -9964, Rlchardson, Texas 1214) 783-6711 
European Sales Office: 8000Munchen SO West Germany 89-43- 13-900 TELEX 5 213 379 
Authorized Distributor: Arrow Electronlcs 

'Turning the tide in disc technology'' 
CIRCLE NO. 51 ON INQUIRY CARD 

•Available 40 ·92 <!:> 1982 seagate Technology 
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Now you don't have to decide 
between a 

personal computer and 
a VT100 terminal. 

- .El ..,... El 
. -

Digital's introduced a per­
sonal computing option which 

can turn a VTlOO terminal into a 
personal computer that uses the 

CP!M® operating system. 
It's called Digital's Personal Computing 

Option. You can purchase just the option, or you 
can buy the complete terminal/computing pack­
age called the VT180. 

Either represents significant advantages over 
the choices available to you now. For now, you 
can provide access to a large computer and per­
sonal computing at the same terminal. 

More than that, you save the 
additional cost of putting personal 
computers and terminals side by 
side on the top of a desk. 

With the CP /M operating sys­
tem Digital's personal computing 
terminal will run the literally hun­
dreds of programs available for it. 
Including word processing, mailing 
lists, financial modeling, statistics, 
even data base communications-in 
addition to the many more being 
specially edited for this terminal. 

And by virtue of the fact that Digital's per­
sonal computing terminal is VTlOO-based, you get 
all the features that people buy VTlOOs for in the 
first place. Features like smooth scrolling with 
up to 132 columns display, split-screen viewing, 
double-height and width characters, and 
reverse video. 

Plus a reputation that's second to none in the 
industry. Plus Digital's service, on-site, anywhere 
in the world. 

All of this should make great sense to the DP 
manager confronted with the choice of terminals 
or personal computers. 

Because now you can pick one and get both. 
See your Digital dealer for more inf or­

mation or write: Digital Equipment 
Corporation, Terminals Product Group, 
2 Mt. Royal Avenue, UPI-5, Marlboro, 
MA 01752. Telephone toll-free 800-
225-9378 (outside the continental U.S. 
or in Massachusetts call 617-480-4077) 
between 8:30am and 5:00pm Eastern 
time. In Europe: 12 Av. des Morgines, 

~ CH-1213 Petit-Laney/Geneva. 
In Canada: Digital Equipment of 
Canada, Ltd. 
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U.S. finds E. Germany 
a tough market to crack 

Leipzig Fair, held twice a year in 
East Germany, is the major 
showcase for the East European 
manufacturing industry, from 
heavy agricultural machinery and 
railway rolling stock to microcir­
cuits. It is also the main-and 
possibly only-entrance to the East 
German market for Western goods. 

In March this year, 9000 exhibi­
tors came from 60 countries. The 
u.s. had a block of stands with a 
message urging goodwill and mutu­
ally beneficial cooperation between 
East Germany and the U.S. Com­
puters were noticeably absent from 
the U.S. booths, probably because of 
the u.s.-inspired Cocom agree­
ment, under which members of the 
North Atlantic Treaty Organization 
restrict the number of computers 
they supply to Socialist countries 
and exclude the most advanced 
types. 

East Germany is a worthwhile 
market. The competition problem 
can usually be solved by a 
company's offering something dif­
ferent in performance or specialized 
applications. Honeywell Informa­
tion Systems hopes to repeat a 
previous success. Last year, it sold 
12 Level 6 minis with 162 terminals. 
Leipzig was the first showing for 
the R32 needle-matrix printer, 
made by Honeywell's Italian subsid­
iary. The R32 has four graphics 
modes, in one of which a control­
shifted ASCII character sets the 
pattern printed in a single-dot 
column by the nine-needle print 
head. The other modes are mosaic 
or block graphics, graphics charac­
ter set and double-height charac­
ters. 

CIT Alcatel, the French telecom­
munications company, is fairly well 
established in the East German 
market. Export manager Gilles 
Ferru says the company had been 
supplying an average of 20 million 
francs worth of digital lines a year 
to the country. Of 16 years at the 

Honeywell Information Systems' Italian 
subsidiary showed the R32 needle-matrix . 
printer with four graphics modes at the 
Leipzig Fair. 

fair, Alcatel's best contract was for 
a computer-controlled oil distribu­
tion network selling for 100 million 
francs to the town of Rostock in 
1978. It has also licensed Poland' to 
manufacture to its design, and 
stressed technology transfer. 

Siemens was there, but not to sell 
telecommunications. It showed two 
18-month-old µc systems for the 
first time. One system is for 
mechanical drafting, and the other 
is for numerical-control machine 
programming. Last year, the com­
pany sold more than 80-million­
marks' worth of medical systems. 

- Donald Kennett 

Xerox Corp.'s U.K. subsidiary, 
Rank Xerox, concentrated on copi­
ers, although it will consider the 
three-year-old Xerox 860 word 
processor if a test-marketing 
scheme in Rumania this year goes 
well. Rank Xerox's area manager 
Geoff Lincoln says that even some 
of the copiers are subject to the 
Cocom embargo if they include 
advanced chips. But the worst 
problem in selling in East Germany 

E. German firm plans 
to export µc system 

is the shortage of foreign currency, Robotron, the East German 
he says. monopoly computer manufacturer, 

Many Western exhibitors agree plans to market its Micro Mind 
that it takes two to five years to 5Y4-in. Winchester-disk-based µc in 
negotiate a company's first sales. Western Europe. Robotron will 
After that, a good year-or start in England, where it has an 
years-is often followed by years of office that distributes its needle­
no orders at all. One reason is that matrix and petal printers, and will 
industry planners try to avoid move to other countries as it 
Eastern bloc companies competing establishes offices. 
with each other and with outside The Micro Mind is based on the 
companies. 

Despite these problems, the 
Western contingent still believes 
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model 5120, which the company 
launched in its home market at the 
Leipzig Fair in March, but there are 

differences. The 5120 has three 
floppy-disk drives and no Winches­
ters because the company has not 
yet decided to make Winchesters 
and does not want to import them. 
The Micro Mind will run CPIM, while 
the 5120 runs the SIOS operating 
system used on the low-end of the 
Robotron range. 

COBOL and Pascal are available, 
and BASIC will follow in July. 

Robotron plans to provide a large 
software library from internal and 
external sources for the Micro 
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Smith-Corona introduces 
the first printer with real character 

priced to retail for under $900 

!'tr. Robert H. Oksner 
Senior Vice Pruldent 
555 Kadhon Avenue 
Nell York, s .Y. 10012 

Dear Hr. Oksner , 

Thuik you for your interut in our new data prl-ltn. The 
encloted 1peciflcat1ons will give yOl.I all of thl' techn11::.1l 
lnfor 111ation you requested, but far nore l111portant will be 
th e specific apptlcnions to l.'hich the printer will be put. 

The Smith-Corona Daisy Wheel Printer 
Until now, if you wanted to include a reasonably­

priced printer as part of your computer or word process­
ing system, you had to use a dot matrix printer. Daisy 
wheel printers were just too expensive. 

Now, Smith-Corona® offers a daisy wheel printer at 
such an incredibly low price, you can't afford not to include 
it. (The fact is, you won't find a daisy wheel printer any­
where at a price so low. ) And that means you can final ly 
offer a letter quality printer in lower cost systems so that 
even the smallest installation or business can have letter 
quali ty printing capabilities at every work station. 

The Smith-Corona printer operates with micropro­
cessor controlled daisy wheel technology, and is available 
with industry standard serial or parallel data interfaces. 
And, unlike many printers on the market, its made in 
America. 

Best of all , it produces results identical to those of 
our very finest office typewriters-printing with real 
character. So it can be used to create letters or documents 
that have to look perfect. As well as financial statements, 
inventory reports, direct mail campaigns . Anything at all 
you need printed. 

And it's easy-to-use-just turn the power on, load 

the paper, and away it goes. There are drop-in ribbon cas­
settes and a choice of easy-to-change, snap-on daisy print 
wheels for a variety of fonts . 

So offer your customers something more-letter­
perfect printing at an amazingly low price. Because, 
thanks to Smith-Corona, a printer with real characte r is no 
longer expensive. S "th C mt - orona 
r---------------- - - - -, 
I 

Please send me more information on the Smith-Corona daisy I 
wheel printer. I 

I Name~~~~~~~~~~~~~~~~~~~ 
I Title I 
I Company Name I 
I ~~~~ I 
I City tate ip 

1 
I 

l ~ci~~ I 
I Mail Coupon to or ca ll : I 
I 

Daniel A. McCarthy- VP Special Market Sales I 
Smith-Corona 

I 65 Locust Avenue I 
I New Canaan, Connecticut 06840 MMS-6 I 

(203) 972-1471 
L---------- - -- ------ -~ 
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Multiplan™: tools that will sell 
a lot of computers. 

Computers for non-computer 
people. Let's face it. the future 
of the microcomputer industry 
is in the hands of people who 
don't know or want to learn 
computer programming. They want 
solutions. That's why we developed 
Multiplan. 
Tools for decision makers. Multiplan is 
a second generation electronic spreadsheet 
simulator. It is highly interactive, user-friendly, 
and easy to learn. It provides all the tools users 
need for answering the toughest question in 
business : "What if . . . ?" And, it's specifically 
designed for non-computer people. 
A better marketing tool. When you build Multiplan 
into your system, you add the sales appeal of an 
endlessly useful numeric worksheet. A single tool with 
dozens of uses : Financial Analysis. Capital manage­
ment. Accounting. Numeric modeling . Market 
analysis. To name just a few. You can build Multiplan 
into a vertical system, bundle it on a menu or use it 
as a turnkey system. 

User congeniality. Multiplan goes 
to work right away, in any numeric 
application. Users don't need a lot 

of system knowledge, just their own 
intuition and goals for problem 
solving . Multiplan provides them 
with good documentation, a con-
genial user interface, and state­

of-the-art features. 
Staying ahead. Multiplan may be 
exactly the user-friendly spreadsheet 

simulator you need to sell your system 
in a highly competitive marketplace. If you're 

marketing or planning a system now, contact our 
OEM Accounts Department. We'll show you how 
Multi plan can expand your systems' capabilities, 
broaden your markets and sell computers. 

MllllCIOSOfT 
10700 Northup Way 
Bellevue. WA 98004 

(206) 828-8080 • TLX : 328-945 
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Mind. The company will initially 
concentrate on programming utili­
ties, including a program generator, 
a list generator, an input generator 
and disk-initialization and sort 
routines. 

Application software will include 
order-handling and invoicing, and 
users will be offered adaptions of a 
number of East European systems 
developed with clients such as 
banks, travel agents and conference 
organizers. 

Robotron computers use three 
basic processors. The high-end EC 

1055 system is compatible with the 
International Business Machines 
Corp. 370 and is based on 'ITL 

processor boards designed by 
Robotron. The mid-range machines 
are compatible with Digital Equip­
ment Corp. PDP-11 machines and 
are based on U830 series bit-slice 
chips made by the East German 
semiconductor monopoly Mikroelek­
tronik. Low-end µcs are based on a 
pin-compatible Zilog, Inc . , zso 
look-alike, called the usso, designed 
and built by Mikroelektronik. 

The usso is also used in a new 
multiple-µp system in which as 
many as 16 processors are plugged 
into a high-speed bus for use in 
real-time monitoring and control 
applications. 

Eastern bloc computing lags far 
behind the West for several reasons. 
One is that until about four years 
ago, µps were widely regarded as 
frivolous extravagances of the 
West, and people subscribed to a 
theory once advocated in the 
u . s.~that the nation's computing 
needs could be served by a 
relatively small number of large 
computers. Since then, the tide has 
turned, and the "five-year plans" in 
every industry are beginning to 
mention at what stage µps, comput­
ers or robots will be considered. 

To prove that it watches what 
goes on in other parts of the world, 
Robotron demonstrated prototype 
voice-recognition and speech­
synthesis systems. If the response 
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is good, they will be put into mass 
production. 

Robotron was established in 1969 

from a number of companies, the 
oldest of which had been making 
drafting equipment for 100 years 
and typewriters for 50. Robotron 
took its current shape in 1978, and 
last year, it merged with Zentronik, 
which made the small systems to 
complement Robotron's big ones. 

Robotron exports more than 70 

percent of its production, 90 percent 
of that to other Socialist countries, 
primarily Russia. It participates in 
the Socialist bloc ESER II unified 
range scheme, which is designed to 
avoid duplication of effort and 
competition by getting companies to 
agree on which manufacturer makes 
what product. 

While the largest machine in the 
ESER II range, the 1055, is made in 
East Germany, the 1035 is made in 
Russia, the 1025 in Czechoslovakia 
and the 1015 and 1011 in Hungary. 
Cartridge-disk drives and tape 
transports are made in Bulgaria, 
paper-tape devices in Poland and 
floppy-disk drives in Hungary, 
Czechoslovakia and East Germany. 

Robotron exports three times as 
much as it imports and says it is 
eager to help other countries get 
their production up to mass-market 

The Czech-built SM4-20 minicomputer is 
DEC PDP-11 compatible. It is displayed at 
the Leipzig Fair, East Germany, at the 
Czechoslovakian state export bureau booth. 

levels, in floppy-disk drives for 
example. Next year, a joint 
development between several coun­
tries is expected to result in a new 
CAD/CAM system to be launched at 
Leipzig Spring Fair. 

- Donald Kennett 

(Donald Kennett is a writer for the 
London-based journal Computer­
weekly.) 

COOPERATION, NOT COMPETITION, IN THE EAST 

The Eastern bloc countries' unified 
range scheme is designed to prevent 
companies in Socialist countries from 
competing with each other and 
duplicating each other's efforts. But 
the scheme will take time to 
implement, and market conditions 
may change too rapidly for complex 
cooperative arrangements or large 
"efficient" combines to keep pace. 
Just as in the West, the Eastern 
bloc may find that small or even new 
companies will market a product that 
competes with or even removes the 
market for an established company's 
product. 

The position of the SM4-20 mini 
from zvr in Czechoslovakia is not yet 

clear. Like the mid-range East 
German Robotron machines, it is said 
to be compatible with the Digital 
Equipment Corp. PDP-11 s and to run 
under a real-time operating system 
similar to Rsx-11 . But it has better 
graphics capabilities than the DEC 
system, the company claims, and it 
has 22-bit error-correcting RAM. 
Imports of the system to East 
Germany began a few months ago, 
less than a year after the Czech 
computer industry set up its own 
program, merging six hardware and 
system software-companies to put 
more muscle behind their export 
drive. 
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Heaven knows, there's enough people 
out there who offer them. 

But before you make a decision, you 
should know about one computer com­
pany whose only business is to help you 
make the most of UNIX. 

Plexus. 
Because we focus on nothing but 

UNIX, we can offer more in terms of perfor­
mance, business opportunity and support. 

A case in point: 
Our P/25 and P/40 minicomputer sys­

tems. From the ground up, they're made for 
UNIX. With a multiprocessing architecture 
that complements the multiprogramming 
abilities of UNIX- as it overcomes typical 
performance bottlenecks of disk transfers 
and terminal interactions. 

So you can handle up to 24 terminals, 
dozens of programs and a multitude of 
processes. All simultaneously. All at full 
speed. And all at a cost per user less than 
half that of most minicomputers. 

But we realize performance isn't every­
thing. Which is why we planned for some­
thing else. 

Your growth. 
Our multiprocessing architecture, for 

instance, lets you keep adding performance 
-without ever starting over. And we made 

it possible for you to grow on your own 
terms-instead of someone else's- by 
designing our minicomputers around not 
just UNIX, but the other standards of the 
industry. 

From the standard Multibus interface. 
To standard communication and network­
ing protocols. To standard software pack­
ages like COBOL, BASIC and C. 

And then take support. Because when 
it comes to UNIX, we have it all. Full soft­
ware engineering support, UNIX software 
maintenance and even a software referral 
service for your OEM programs. 

Fact is, of all those someones who offer 
UNIX, we're the only ones who support not 
only it, but you-with a field engineering 
force that'll back you up no matter what 
field you're in. 

Not that we have to stop there. If you're 
serious about UNIX, contact us: Plexus, 
2230 Martin Avenue, Santa Clara, CA 
95050, ( 408) 988-1755. And we'll be glad to 
tell you about all the other no-nonsense 
advantages we offer. 

To us, UNIX isn't part of being all 
things to all people. It's everything. 

IPILIEXIU~ 
UNIX is a trademark of Bell Laboratories . Plexus Computers, Inc . is licensed to distribute UN IX under the authority of Western Electric Company. 

Multibus is a trademark of Intel Corporation . 
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DISPLAY 
YOUR 

INTELLIGENC 

Choose a dot matrix 
module made by PCI, and 
you'll have the smallest 
and smartest display 
available for your product. 
We've applied our unique 
hybrid PCB/IC technology to 
our displays, resulting in lower cost 
modules with more smarts in less 
space. 

Standard or Custom. 
We have three standard sizes: 1 line by 16 char­
acters (pictured, actual size), 2 x 16, and 1 x 32. 
If you're a large OEM, we can design and man­
ufacture exactly the display you need to fit 
your application. 

Whatever you 're designing-a hand-held data 
terminal, pocket pager, telephone or instru­
ment, display your intelligence with the best 
dot matrix modules you can buy, from PCI. 

PCI, Inc. 
1145 Sonora Court 
Sunnyvale, CA 94086 
TELEX: 346470 PCI INC SUVL 
(408) 733-4603 or (800) 538-1737 Outside CA 

PCI Dot Matrix Modules Feature: 

Available off the shelf from 

e~Cil(f~@~ 
ELECTRONIC SUPPLY, INC. 
167 Worcestor Street 
Wellesley Hills, MA 02181 
(617) 235-2545 

• Low power CMOS • LCD drive voltage 
circuitry with power fully temperature 
down mode compensated 

• ASCII format • Completely controllable 
inputs-displays up to cursor 
64 different characters • Display manipulation 

• Bus oriented direct instructions achieve 
interface to shift, rotate, blank, blink, 
microprocessor fast load and power 

• Automatic refresh down 
• Operates on single + 5V 

power supply -
INCORPORATED 

® 
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Microsoft sues competitor, 
charges copyright infringement 

In a move ostensibly aimed at 
discouraging competition with its 
Softcard, a plug-in board that 
enables Apple II computers to run 
software written for the CP/M 
operating system, Microsoft, Inc., 
has filed a copyright-infringement 
suit against competitor Advanced 
Logic Systems, Inc., Sunnyvale, 
Calif. 

Microsoft filed the suit in mid­
February, asking for a restraining 
order to prevent ALS from selling 
any of the allegedly pirated code. 
That request was denied by a San 
Francisco federal court. No trial 
date has .been set, nor is it certain 
one will be. The suit, as they say, is 
pending. 

By filing the suit, Microsoft, the 
Bellevue, Wash., µc-software ven­
dor, says it hopes to stem software 
piracy and set a precedent for such 
cases. Observers, however, ques­
tion whether it will. Some believe 
several such suits in which the 
plaintiffs are awarded large dam­
ages will be needed to bolster what 
are thought to be weak software 
copyright laws. Others don't think 
the issues in this case are so 
clear-cut. 

Microsoft's suit charges ALS with 
pirating software written for Micro­
soft's Softcard. Microsoft says ALS 
has used the code in its z-card, a 
product that performs a similar 
function to that of the Softcard, and 
that is part of a package from ALS 
called the Synergizer that includes 
an 80-column display card, a 
16K-byte RAM board and documen­
tation. 

Specifically, Microsoft claims ALS 
has copied parts of the Boot and 
Bios programs, programs that are 
actually parts of CP/M and enable 
the operating system to work with a 
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particular processor-in this case a 
Z80. "The only substantial change to 
the code," says Microsoft president 
Bill Gates, "is the elimination of our 
copyright notices" from certain 
lines. "It [the ALS action] put us in a 
position of competing with our own 
software," he claims. 

For its part, ALS is trying to 
downplay the suit. Marketing man­
ager Bob Ackerman says that of the 
126 pages of code filed by Microsoft 
with the copyright office, only four 
are in question. He argues, "Un­
doubtedly, there will be similarities 
because [the products] are perform­
ing similar functions on the same 
hardware." Ackerman adds that the 
Microsoft copyright registration 
encompasses the entire contents of 
the diskette, which also include code 
already copyrighted by Apple 
Computer, Inc. , and Digital Re­
search, Inc. He questions whether 
Microsoft can indeed copyright that 
material. 

Microsoft's attorney, Sally 
Stoeurer, says that provision is 
made on any copyright application 
for listing preexisting material, 
such as Digital's Boot and Bios 
programs. "Our copyright covers 
the entire diskette, but we're not 
trying to say we own Digital 
Research's material," she explains. 
Here's where the situation gets 
cloudy. 

Gerry Davis, Digital Research's 
attorney, who does not foresee 
Digital as a party in the case, says 
he and Digital Research do not 
condone pirating software for any 
reason. However, he is concerned 
with whether code copyrighted by 
one company represents such a 
small portion of that company's 
work that the company is, by 
copyrighting the code, preventing 

others from using software that 
belongs to another party. "We 
would not like to see anyone 
prevented from legitimately com­
peting with the Softcard," he says . 
"And they have to include Digital 
Research's Bios code for [such a 
product] to work." He adds that the 
Bios program is the only machine­
dependent portion of CP/M. "It 
[Bios] would likely be the same for 
any given machine." 

Digital Research itself was party 
to a copyright-infringement suit 
late las t year. With Micropro 
International Inc., the company 
charged a Sunnyvale , Calif., compa­
ny, Dataforce International, Inc. , 
with copying and selling Digital 
Research and Micropro software 
illegally. That suit resulted in a 
stipulated judgment against Data­
force for $500,000. "There was no 
question the software was copied ," 
Davis says. "The defendants admit­
ted it." Because the suit never went 
to trial, however, it set only a 
limited precedent, Davis says. 

Meanwhile, ALS has stopped 
shipping the z-card containing the 
allegedly pirated code. A new 
z-card with new code is being 
delivered instead. Ackerman points 
out that this is not an admission of 
guilt , however. Microsoft will seek 
damages, Gates says, but an 
amount has yet to be determined. 

Despite the Microsoft suit , sales 
of ALS's Synergizer are up, Acker­
man says. But he's not happy about 
the suit. "It's interesting to see 
what it may mean to the software 
business," he says. "It's kind of a 
landmark case. But I'd rather leave 
the landmarks to somebody else." 

- Larry Lettieri 
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Emulex VAX controllers 
reflect broadened strategy 

The recent decision by Emulex 
Corp. to establish a systems group 
to sell disk and tape subsystems 
directly to Digital Equipment Corp. 
computer end users is wise, say 
some industry observers, a senti­
ment with which Emulex president 
Fred Cox agrees. And the an­
nouncement of new Massbus-com­
patible disk and tape controllers for 
DEC's VAX, which Emulex will begin 
to ship in June and August , 
respectively, show the company is 
continuing to focus on the end-user 
market. 

But Cox is puzzled by one 
observer's view that the strategy 
was necessary for the Santa Ana, 
Calif.-based manufacturer of DEC­
compatible controllers because of a 
softness in orders from its estab­
lished customer base of systems 
houses and OEMS. 

Emulex's VAX-MASTER/780 controller ties into the VAX 111780's high-speed synchronous 
backplane interface bus. 

"That's just not true," Cox says. 
"Orders are up--we're looking at 
4.5 million for the current quarter." 
Cox says the upcoming expansion of 
Emulex's controller offerings for 
v AX superminis is part of a strategy 
to increase subsystem sales to DEC 
end users while maintaining the 
upward curve of Emulex controller 
sales. 

The new products, aimed at the 
end-user-oriented v AX market, in­
cude the VAX-MASTER/780 disk 
controller for the VAX 11/780, which 
joins the previously announced 
Massbus-compatible SC-750 disk 
controller for the v AX 11/750. Both 
offer higher performance than 
previously available Emulex con­
trollers that tied into the Unibus 
instead of to the high-speed 
Massbus. And due in August are 
the TC-750 and TC-780 Massbus­
compatible tape controllers. Indus­
try observers, including Cox, agree 
that these products will end up 
mostly in subsystems sold to end 
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users. Cox expects that, by 1983, 25 
to 33 percent of the company's 
business will be in end-user sales. 

Marketing consultant Andrew 
Roman, president of Roman Assoc­
iates, Newark, Calif., wonders if 
Emulex isn't cutting off its lifeblood 
by competing for end-user business 
with its established customer base. 
"It's going to hurt them in the long 
run,'' says Roman. But James N. 
Porter, author of Disk/Trend Re­
port, disagrees. He says Emulex's 
entry into the end-user market is a 
logical move made possible by the 
company's public offering of shares, 
which provided the capital to 
purchase the Control Data Corp. 
drives Emulex is bundling into is 
subsystems. 

Cox sees no problem with the 
end-user sales strategy. "We make 
sure we don't cut our dealers' 
throats by moving in on their 
territory," he says. "Besides, most 
of our dealers undersell us. We view 
our main market to be end users 

who are willing to pay a premium 
for added support." 

Most "added support" will come 
from Control Data Engineering 
Services, which will handle ongoing 
maintenance service for Emulex 
installations from 16 nationwide 
centers. Although Emulex has 
recently doubled its in-house staff of 
service engineers, their activities 
are restricted to subsystem installa­
tion. 

Of the new Emulex products, 
highest hopes are held for the 
Emulex SC-750. Cox says the 
controller will give Emulex much of 
the plug-compatible disk-subsystem 
market for an installed base of v AX 
11/750s he estimates will triple to 
2000 during 1982. Although other 
controllers are available from third­
party vendors for the mid-line v AX, 
Cox claims the Emulex SC-750 is the 
first to be software transparent to 
DEC's VMS and UNIX operating 
systems. He also says the Emulex 
sc-21, for example, does not 
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Simply stated: If you've got a big job 
to do, it makes perfect sense to spread it 
around. 

So when you're designing a multi­
user system that has to solve a lot of differ­
ent problems for a lot of different people, 
you'll find it makes more sense to spread the 
work among several processors- rather than 
hang it on one. 

After all, a multiprocessing approach 
can help you build a more reliable system. 
One that can handle more data and more 
users. And one that can achieve faster 
response times. All with lower overall 
systems costs. 

Which is why we at Intel design our 
VLSI microprocessors and systems to work 
as well with each other as they do alone. 

Take our new iAPX 286 micro­
processor. By itself, it's made to handle a 

team of users and a swarm of transactions­
all totally isolated and protected from 
one another. Without giving up a whit of 
performance - because its on-chip memory 
management and protection system gives it 
a throughput rate up to four times that 
of other microprocessor systems with 
similar capability. 

Team the iAPX 286 with another 
Intel processor or coprocessor, the numbers 
get even more impressive: 

Fifty to 100 times the numeric 
throughput for sophisticated graphics with 
the 80287 numeric processor. Three to five 
times the 1/0 throughput with the 8089 
1/0 processor. Twice the management capa­
bilities with another 80286. 

All without the nightmare of 
multiprocessing complexity. Because the 
iAPX 286 is compatible with our 8086, 
it's supported by the iRMX 86™ real-time 
multitasking operating system and 



ADVANCED THEORY 
AGEMENT. 

multi-user operating systems like UNIX 
and MP/M. 

But say your idea of information 
management is even more expansive. And 
you need to design a system that handles not 
just a team, but scores of users. 

Then consider this: the Intel iAPX 432. 

How to make the theoretical real. 
Global Mnnory 

2/IJ.lA 
RAM 

As revolutionary as it is, it's based on 
the same multiprocessing principles. Only 
in this case, they're totally transparent to 
your software. 

That means you can build an entire 
new generation of information systems­
with the redundancy for full fault tolerance 
and the architecture for add-as-you-go 
performance-without taking a generation 
to build it. 

No matter what you choose as your 
management base, we haven't forgotten you 
need a global memory to complement it. 
Which is where our2164A 64K RAM, 8206 
error detection and correction unit and 8207 
dual-port RAM controller come in. 

Together they can help you build a 
cost-effective memory system large enough 
to manage lots of programs simultaneously. 
Reliable enough to stake your reputation on. 
And efficient enough to be shared by more 
than one processor. All to make it easier to 
spread the job around. 

Which, after all, is what advanced 
information management is all about. 



Namely, those between man, woman 
and computer-by building an affordable 
workstation thats as friendly as it is powerful. 

Intel has all the tools you need -
made-to-match processors, software, 
peripherals and memories. 

But now to get personal. 
The ice between man and machine 

has already been broken for you. With 
nearly a billion lines of software code that's 
already written for our iAPX 86 and iAPX 
88 microprocessor family. 

That breaks down into 18 commercial 
operating systems (from CP/M to UNIX to 
iRMX 86 ™ ), 12 unique high level languages 
and thousands of available application 
programs. 

And there's more on the way from 
the 30,000 programmers (including ours, 
yours and those of third-party software ven­
dors) figuring out new ways to translate 
iAPX 86/88 computer power into friendly 
human power. 

Even so, you don't have to sacrifice 
response time for human-engineered soft­
ware. Because the iAPX 86 and 88 micro­
processors are at their best with high level 

languages (the level of most new generation 
software). 

The iAPX 86, for instance, outruns 
its nearest 16-bit competitor by 2:1 for most 
high level programs. And the iAPX 88 
outdoes all its competitors four times over. 

Words of encouragement: Partial list of available software 
for iAPX 86188 microprocessors. 

Operating 
systems 

iRMX86™ 
iRMX88™ 
UNIX 
CP/M 
MTOS 
MS-DOS 
MP/M 
Oasis 
CP/NET 
MP/NET 

Languages 

COBOL 
BASIC 
Pascal 
FORTRAN 
c 
PL/M 
PL/1 
JOVIA L 
ADA 
APL 

Applications 

VisiCalc 
Word.star 
Easywriter 
Spellguard 
Multiplan 
Peachtree General Business 
MOBS Data Base 
Selector IV Data Base 
Pearl Program Generator 
278013780 

But if you're really out to break 
response records, we have some other tech­
niques you can use. Like coupling either 
processor with our 8089 I/O processor or 
8087 numeric processor to magnify I/O or 
number crunching throughput. Or with the 
80130 OS in silicon to maximize operating 
system performance. 



PERSONAL 
IN 'l'HE OFFICE. 

And one technique you may not 
have considered: designing mass storage 
around our 1-megabit bubble memory 
instead of a floppy disk. 

The 7110-4 bubble improves execu­
tion time by two to five times over floppies. 
(Besides giving you the added features of 
portability, silent operation and 20X longer 
MTBE) All at a lower system cost than you 
probably expect. 

Which brings us to the matter of 
making workstations affordable. Affordable 
by companies-and by individuals. 

We've got over 50 peripheral circuits 
that can help. Each of which can replace up 
to 50 ITL circuits to reduce component 
counts. And, therefore, cut design time, 
board space and production costs (as they 
increase workstation reliability and 
performance). 

Peripherals like the S 2 7 5 /S 2 7 6 pro­
grammable CRT controllers. The S272 
double density floppy disk controller. Or the 
UPI 41142 ™ grow-your-own peripherals 
with programmable intelligence to be what­
ever you want. 

And, in the same vein, our S051 
microcontroller family- the most powerful 
single-chip computers on 40 legs-can take 
control of anything from keyboards to print­
ers to low-cost intelligent terminals. 

In the area of local memory, we offer 
some other cost-reducing items. 

Like the densest EPROMs and RAMs 
- with more bytes for the buck- to fit 
the JEDEC bytewide socket. From the 21S6 
low-power iRAM with SK bytes of data 
memory. To the industry-standard 2764 and 
just-introduced 2712S EPROMs with SK 
and 16K bytes of program memory. 

Not to mention the electrically­
erasable nonvolatile memory-the 2S17 
E2PROM-that lets you make system 
changes on the fly. And perform mainte­
nance by phone- instead of by engineer. 

And as a final note of encouragement, 
there's the no-cost extra that comes from 
designing a workstation around compatible 
Intel building blocks. 

Lower overall systems costs. 
Finally, you have an excuse to 

get personal. 



THERE HAS TO BE 
TOSPREADT 

There is. 
And, thank goodness for small things, 

now it's easier for you to design it. 
Intel's standard VLSI communication 

circuits can give you a head start in building 
networks of workstations and management 
systems that move data, text and voice. 
Around the office. And around the world. 

Say you've got to move lots of infor­
mation throughout a building. Fast. 

We suggest a simple standard 
approach: Ethernet. 

With it, you can move 1,000 pages of 
text or 10 million bits of data in 1 second 
flat. Directing them to one point or broad­
casting to all points. 

And without getting tied up in net­
work development. 

Because the iSBC 550® Ethernet 
prototype boards that plug into any 
MULTIBUS® chassis can take care of the 
data and physical links of local networking. 
And the DSE 677 Ethernet development 

modules that tie into any Intellec® develop­
ment system can give you a jump on net­
work software. 

But the best news is this: by the time 
your prototype hits production, the cost of 
local networking won't have to preempt the 
rest of your system. Because you'll be able 
to take advantage of Intel's single-chip local 
area network controller to build Ethernet 
or any other CSMNCD local network. 

Now for some small talk about 
moving voice with data - the 2914 combo 
codec/filter chip. 

It's a VLSI package that enables you 
to encode and decode voice in a workstation 
or PBX system so you can move it on the 
same wire as data. And save untold thou­
sands in the process. 

The transmission will be several 
times more reliable than voice lines ­
whether you move slowly ( 64 Khz) or quickly 
(4.096 Mhz). Because its done digitally. 



ABETIERWAY 
HE WORD. 

Of course, theres no point in confin­
ing yourself to a building when you've got 
the world at your feet. Which is where 
Intel's family of global data communication 
circuits comes in. 

Intel communication solutions take the work out of networking. 

Performance Global Local 
~~~~~~~~~~~~~~ 

JO MB 

1 MB 

64KB 

19. 2KB 

8251A 8273 
USART SDLC! 

HDLC 
Controller 

8274 
Multiprotocol 
Controller 

LAN 
Controller 

Async Bir sync Multiprococol CSMA!CD 
Network 

With them, you can design a gate­
way product that communicates at whatever 
speed you do-from 19.2K to lM baud. 
And one that talks whatever standard proto­
col you want to talk to. 

Speaking of which, our 8274 multi­
protocol communication controller can 
resolve most any protocol conflict. It puts bit 
synchronous protocols like SDLC/HDLC 
on terms with asynchronous protocols, 
bisync with bit sync and async with bisync. 

But no matter what way you go in 
networking, it's made easier by this: 

All Intel data communication circuits 
are bus-compatible with all Intel micro­
processors. So you can select the optimum 
communication component without having 
to wrestle with mismatched interfaces 
and timing. 

Which brings us to one little 
recorded fact. 

Of all the ways to design networks, 
there's only one way to lower the system 
costs-without compromising your design 
objectives. 

Intel communication solutions. 
The word is out. 



It's been said that the last to market 
never wins. 

Which is why it sometimes pays to 
delegate. Times like now. When develop­
ment time for microcomputer systems, once 
measured in manmonths, is now measured 
in an unpredictable span of manyears. 

At Intel, we offer a number of ways 
you can delegate the design of an office 
system. 

Starting with systems that have the 
generic hardware and software design 
already done for you, so you can concen­
trate on application design. 

Now you can get to the office faster. 

0 With Intel support and systems 

E 0 Without design sup/JOrr 
f.:: 

s:: 
-~ 

~ 

8-bit 16-bit lnformarion 
Work.1tnrion Worksrarion Management 

System 

The System 86/330 and iTPS 
transaction processing systems, for instance. 
They combine all the multiprocessing 
techniques we discussed with multitasking 
commercial software- to help you cut the 
development time of a multi-user system 
in half. 

When it comes to building an elec­
tronic mailbox or filing system, the iOBP 
data base engine can offload the design to 
the tune of 25 manyears. 

And for another level of delegation, 

you can choose from over 100 microcom­
puter boards and modules to take several 
manyears off the design of a workstation or 
network node. 

No matter where you start, our devel­
opment systems-complete with high level 
languages and in-circuit emulation-can save 
you more time. 

Our hands-on training courses-24 
in all, covering everything from VLSI system 
design to software programming- can 
reduce your learning time to days instead 
of months. 

Of course, our application engineer­
ing force- the largest of any VLSI supplier 
in the world - is always there to help with 
your product development and actual 
design. 

And then besides shortening 
your time to market, we'll help lengthen 
your time in the field -with an advanced 
Reliability Monitoring Program that 
insures consistent quality of Intel products 
over time. 

Because, the way we figure it, it's our 
job to stand behind you. 

So you can stay ahead. 
For immediate information about any 

of the products mentioned in this booklet, 
call: (800) 538-1876. In California, call 
(408) 734-8102, Ext. 333. 

•1n+ _rdelivers . 'e' solutions 
3065 Bowers Ave., Santa Clara, CA 95051 (408) 987-8080. 

United States and Canadian Distributors: Alliance, AlmadStroum, Arrow 
Electronics, Avnet Electronics, Component Specialties Inc., Hamilton/Avnet, 
Hamilton Electro Sales, Harvey. L A. Varah, Measurement Technology Inc., 
Mesa , Pioneer. Wyle Distribution Group. Zentronics. In Europe and Japan , 
contact your local Intel sales office. 

UNlX ts a trademark of Bell Labs CP/NET, MP/NET. CP/M are trademarks of Dgital Research, Inc. Mulnplan, MS·OOS, MTOS are trademarks of Microsoft Easywnter 1s a trademark of IBM Corp Ethernet is a trademark of Xerox Corp 
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This table, which appear11 rff11'Y month, lists the revenues. net earnings and earnings per 
share 1n the pertods 1nd1oated for companies 1n the computer industry and computer· 
related industries. 

Company 

AW Computer Systems 

Beehive International 

Compu&er Au&omatlon 

Compu&one Sy1tem1 

CrmyBeaearch 

Digl&al Bqulpmen& 

llmulex 

Period 

6 mos 3 / 26/ 82 
6 mos 3127 / 81 

12 mos 12/ 31/ 81 
12 mos 12/ 3 1180 

3mos 3 / 27182 
3 mos 3 / 28/ 81 

6mos 3 / 31 ' 82 
6 mos 3 131 . 81 

9 mos 3 / 31/ 82 
9 mos 3 / 31181 

9 mos 3 131182 
9 mos 3131181 

12 mos 12/ 31/ 81 
12 mos 12/ 31/ 80 

9 mos 2 / 28/ 82 
9 mos 2 128181 

9 mos 3 / 31/ 82 
9 mos 3 / 31181 

12 mos 1213 1181 
12 mos 12/ 31180 

12 mos 12/ 31181 
12 mos 12/ 31/ 80 

9 mos 3 ; 27 182 
9 mos 3 128181 

9 mos 3 / 31182 
9 mos 313 1181 

9 mos 3 : 28182 
9mos 3 129181 

3 mos 3 / 3 1182 
3 mos 3 / 31/ 81 

In&ema&lonal Bu1inua lllaeblnu 3 mos 3 131 / 82 
3 mos 3 / 31 / 81 

Mlncomp 

Jllonhern 'felecom 

:trim• Compu&er 

HI 

Syn&ecb In&erna&ionel 

lye&em Indua&riee 

Tandem Compu&ers 

'fexas Ins&rumen&s 

142 

12 mos 12131181 
12 mos 12/ 3 1180 

12 mos 11130. 81 
12 mos 11130 80 

12 mos 12131181 
12 mos 12131180 

12 mos 121 31 81 
12 mos 12 31 80 

3mos 4 14 / 82 
3 mos 3 129181 

3 mos 3 31 82 
3 mos 3 . 31 81 

3 mos 3 / 31182 
3 mos 313 1181 

3 mos 3 13 1 82 
3 mos 3 13 1 81 

3mos 4 / 4 / 82 
3 mos 3128 / 81 

6mos 3 , 31 82 
6 mos 3 . 31 81 

6 mos 3 / 25182 
6mos 3127181 

3 mos 3 . 31 82 
3 mos 3 / 31 / 81 

Revenues 

264,672,000 
146.386,000 

1,881 ,657 
2 ,993,048 

23,532,000 
28,006,000 

16,917,294 
19,327,055 

206,336,000 
130,477,000 

50,666,000 
66,610,000 

17,900,610 
9 ,366,680 

11 ,343,000 
7,277,000 

103,269,000 
68,922,000 

10 1,642,000 
60,748,000 

12,749,000 
14,919,000 

2 ,804,476,000 
2 ,260,067 ,000 

372,814,000 
333,104,000 

10,788,511 
7 ,242,703 

614,600,000 
469,400,000 

7 ,066,000,000 
6 ,461 ,000.000 

21 ,990,000 
19,626,000 

641,685 
650,394 

3,335,868,000 
3,086,439,000 

2 ,570,900,000 
2 ,054,600,000 

103,222,000 
86,043,000 

9,619,000 
7 ,626,000 

262,390,000 
181 ,766,000 

1,838,870 
1,416,951 

16,966,000 
12,024,000 

160,276,000 
88 ,026,000 

55.990,807 
21,662,091 

1,078,500,000 
1,063 ,000,000 

Barnings 

27,379,000 
16,596,000 

(251 ,981 ) 
(18,936) 

1,401,000 
1,700,000 

523,024 
2 ,060,777 

28,051,000 
17,129,000 

585,000 
1,216,000 

722,442 
80,330 

1 .339,000 
482,000 

11,206,000 
8 ,882,000 

18,170,000 
10,900,000 

(238,000) 
288,000 

296 ,407,000 
226,414,000 

33,863,000 
27,680,000 

1,623,137 
902,881 

20,700,000 
23,100,000 

768,000,000 
730,000,000 

l ,029,000 
2 ,510,000 

(386,159) 
41 ,008 

174,990,000 
186,081,000 

136,700,000 
(185,200,000) 

10,635,000 
8 ,610,000 

798,000 
446,000 

18,015.000 
11,430,000 

67,603 
8 ,537 

381,000 
1,441,000 

18 ,759.000 
11,138,000 

6,769,967 
1,804,394 

27 ,700,000 
34,200,000 

llpS 

.48 
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(. 12) 
(.01) 
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.49 

.17 

.80 

2 .73 
1.66 

.29 
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.22 

.03 
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.28 
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1.32 
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(.12) 
.14 

5 .33 
4 .50 

1.24 
1.01 

.66 

.54 

.47 

.62 

1.30 
1.25 

.26 

.69 

(.062) 
.018 

6 .86 
6 .96 

3 .95 
(5 .48) 

.35 

.28 

.31 

.24 

.62 

.39 

.04 

.10 

.45 

.48 

.3 1 

.55 

1. 17 
1.47 

perform as well because it ties into 
the 16-bit DEC Unibus, while the 
SC-750 interfaces with the VAX 
11/75o's higher speed, 32-bit CPU 
memory interface ( CMI) bus. 

Cox forecasts sales of 300 SC-750s 
controllers by year-end. Most of 
those sales will be bundled with CDC 
drives into subsystems that emulate 
DEC's RM03, RM05, RP07 and RM80 
subsystems. End-user prices range 
from $16,200 for an 80M-byte 
Winchester-disk drive subsystem to 
$36,550 for an RP07-equivalent with 
a 675M-byte Winchester. Remov­
able-media versions are also avail­
able. 

The SC-750 is available unbundled 
to systems houses and OEMS for a 
single-unit price of $8950, which 
drops to $5370 for orders of 200 of 
more. But Cox says the VAX-MAS­
TER/780 disk controller will be sold 
only as part of a subsystem or to 
dealers that offer a high level of 
service because of the controller's 
complexity. 

Emulex's VAX-MASTER/780 con­
troller builds upon the PC board 
used in the SC-750, adding another 
board and new firmware that 
enables it to tie into the v AX 
l l /780's high-speed synchronous 
backplane interface (SBI) bus. The 
SBI interface makes the VAX-MAS­
TER/780 subsystem an alternative to 
the System Industries 9400 disk 
system, which dominates the VAX 
11/780 plug-compatible subsystem 
market. But it also creates the 
specter of a DEC lawsuit; DEC is 
suing System Industries for m­
fringement of DEC patents on the 
SBI bus (MMS, January, 1981, p. 24). 

Cox says he doesn't expect DEC to 
take legal action against Emulex 
because Emulex has not violated 
any patents, and he declines to 
discuss the matter further. 

Cox expects Emulex's growth 
rate to level off from 1981's 112 
percent, but he expects 1982 growth 
to be a more-than-respectable 55 to 
60 percent. 

-Kevin Streh/o 
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... Over one 
megabyje of 
user available RAM for your HP9845! * 
Yes, you read it right! Over 1 
megabyte of user available RAM 
for your 9845! The lnfotek AM 458 
memory consists of two circuit 
boards, each containing 524K 
bytes of memory. The boards 
are form, fit and function inter­
changeable with the 131 K byte 
boards designed for your 
machine. The installation can be 
made in minutes and does not 
involve any modification of your 
HP 9845. 

~I~ lnfo'l'ek 
\!:/ Sys'l'ems 

INFOTEK SYSTEMS 
1400 North Baxter Street 
Anaheim, CA 92806 
(714) 956-9300 Telex: 182283 

European users contact: 
INFAX 
Computer Products GmbH 
Neustrasse 9, 6231 Schwalbach/Ts. 
West Germany, 
06196-86067, Telex: 418310 insy d 

• A Product of Hewlett-Packard 

Just imagine what you can 
do with a diskette of data IN 
RAM . Data-base routines, sorts 
and searches can run many 
times faster. No need to buy a 
second disk drive just to make 
backup disks-copy from 
memory and do it much faster. 
And how about those real-time 
instrumentation applications 
where data is generated faster 
than you can dump to disk. 

Now for the best part, the price: 

$3' soaper 
524K byte board . 

Availability is now! 
For a demonstration in your 

machine, call collect in California, 
(714) 956-9300. 

Nationwide call toll free, 
1 (800) 854-3469. 

Or return the coupon. ,----------, 
I Name Title I 
I Company I 

Street -------------------

' City State Zip I 
I Country Phone I 

We have I No. of units Make Model I 
I No. of units Make Model I 
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THE UNPERSONAL 
UNEQUALLED PRICE/ 

PERFORMANCE 
UNLIMITED 

CONFIGURATIONS 
UNSURPASSED 

REUABILITY 
UNMATCHED 

ERGONOMICS 
AND 

UNIX'~OPTIMIZATION 

Meet the Series 2000 business system. 
We call it the UnPersonal Computer be­
cause it offers you the multi-user, multi­
tasking performance and configurability that 
you can 't get from any " personal computer '.' 

The Series 2000 can start out as a 
powerful , single-user desktop system, and 
then become very "unpersonal" as you add 
intelligent workstations to share a common 
database. UNIX-optimized, this multi-user 
system streamlines business computing in 
any environment-from a one-man shop to 
the busy department of a large company. 

Besides intelligent workstations, the 
highly-configurable Series 2000 includes 
optional Multibus™ attachment, and a 
choice of disk storage modules and high­
speed dot-matrix printers. 

The Series 2000 gives you , the OEM, 
many unfair competitive advantages: 

PR/CE/PERFORMANCE. Series 2000 
costs less per workstation than a multiple 
configuration of personal computers. And 
you don't have to worry about incompatibili­
ties , hidden upgrade costs or performance 
degradation when you need to expand. 

UNIX-OPTIMIZED. Series 2000 has 
been optimized for the UNIX operating sys­
tem. The hardware was designed with over­
lapped, high-speed disk operation and large 
memory capacity to run UN IX more 
efficiently. 

CHOICE OF SOFTWARE. The UNIX 
operating system comes with the C com­
piler and a host of utilities as standard. 
Language processors, such as COBOL, 
FORTRAN, BASIC interpreter, and BASIC 
compiler , are optional. 



COMPUTER. 
HIGHLY CONFIGURABLE. Series 

2000 expands easily-from single-user to 
multi-user operation . And there's a wide 
choice of disk storage modules and high­
speed printers to optimize the selected 
configuration. 

FASTER DATA ACCESS. The Series 
2000 main processor breaks the access 
bottleneck by using tightly-coupled multiple 
microprocessors for concurrent processing, 
disk access and workstation access. Totally 
overlapped data transfer and processing 
means shorter response times and better 
throughput . If it's desktop power you want , 
we can really crunch numbers with our 
8-MHz 8086 and its optional 8087 arithmetic 
coprocessor. 

WORKSTATION POWER. Series 
2000 workstations are available with 16 to 
64 kbytes of user memory. Microprocessor­
controlled , each station is capable of re­
ceiving down-loaded programs from the 
main processor to further improve response 
time. 

CHOICE OF DISK STORAGE. Disk 
storage up to a total of 60 Mbytes may be 
attached to the Series 2000 main 
processor. 

PRINTERS. Zentec-supplied dot-matrix 
printers operate at speeds from 180 to 500 
characters per second, or, for near-letter 
quality, from 100 to 125 characters per 
second. Options include high-resolution 
graphics, multiple character sets and forms 
handling capabilities. 

-------· 
A NAME TO RELY ON. 

Our long experience serving demand­
ing OEMs has made us aware of how im­
portant it is to maximize system uptime. 
Zentec has built its reputation as a supplier 
of reliable, high-quality products with some 
of the highest MTBF numbers in the busi­
ness. For more information, contact our 
headquarters, or call any of the sales 
offices listed below. 

ZENTEC Headquarters, 
2400 Walsh Avenue, 
Santa Clara, CA 95050 
(408) 727-7662. 

Sales Offices: 
Fort Lee, NJ (201) 944-0670 
Long Grove, IL (312) 634-9550 
Playa Del Rey, CA (213) 822-0278 
Richardson , TX (214) 690-9265 
Rockville, MD (301) 762-7990 
Santa Clara, CA (408) 727-7662 
Waltham, MA (617) 890-7915 
West Palm Beach, FL (305) 684-8898. 

UNIX is a registered trademark of Bell Laboratories. 
Multibus is a reg istered trademark of Intel 
Corporation . 
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Introducing the AIM 65/40 Microcomputer. 
For industrial and scientific computation, it offers 
just the right level of integration. 
If you've been looking at microcomputers for industrial or 
scientific applications lately, you probably thought you 
were caught between a rock and a hard place. 

On the one hand you find all those bare, single-board 
computers that you have to interface to the outside world. 
They have their uses, but applying them takes time and 
money. Your other choice is a pre-packaged, desktop 
micro, with all the bells and whistles. But not exactly the 
ones you really want. 

Now, right in the middle-and right on target for most 
scientific/industrial users-comes the AIM 65/40 
Microcomputer from Rockwell International. 

This new, modular microcomputer now gives you a cost­
effective alternative between the complexities of device 
design and the inflexibility and expense of "turn-key" solu­
tions. It's especially suited for applications like those listed 
below, characterized by the need for direct human inter­
action , heavy computational power and real-time control , 
frequent changes in application tasks, and an orderly 
upward growth path. 

Typical Applications: 

o Laboratory automation and experiment monitoring 
o Test equipment and data acquisition 
o Data logging 
o Security and energy management systems 
o Environmental monitoring 
o Medical instrument control 

Integrated modules give you 
the right configuration fast. 
To get your OEM product to market or your project up and 
running as quickly as possible, it takes a broad range of 

hardware options, all fully tested and ready to go. Options 
like those on the AIM 65/40 Microcomputer. 

Take our built-in peripheral subsystems, for example. A full ­
size, terminal-style keyboard, with 8 programmable func­
tion keys. A 40-character display, with its own micropro­
cessor for control. An intelligent, full-graphics-capability 
thermal printer, with 40-column, 240-LPM text or 280-dot­
per-line graphic output, also separately microprocessor­
controlled . 

Or consider our hardware expansion capabilities. Two 8-bit 
parallel ports and two 16-bit timer/counters. Built-in 
peripheral interfaces for RS-232C and 20mA serial com­
munications. Up to two cassette recorders , and much 
more on board . Also extensive off-board expansion via 
Rockwell 's line of RM 65 microcomputer boards , including 
intelligent controllers for floppy disks, CRT monitors and 
the IEEE-488 instrumentation bus . Plus RAM and PROM 
memory expansion options (up to 128K bytes). 

Large memory and distributed 
processing give you the right throughput. 
When you 're faced with a lot of compute-bound tasks, you 
need more memory space and processing power than 
most single-board computers offer. That's when an AIM 
65/40 Microcomputer is just right again . 

With its on-board capacity for 48K bytes of RAM and 32K 
bytes of ROM , it 's got plenty of room for system-level 
routines, user application programs and data. 

And because of its 3-CPU , distributed processing 
design-plus 6 levels of priority interrupts-the AIM 65/40 
Microcomputer delivers the kind of computational power 
and real-time response you need for laboratory and scien­
tific applications. 
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Extensive software and 
support give you the right user interlace. 
With the frequent changes in scientific/industrial applica­
tion tasks, it's important to have the right combination of 
software and support tools available. Like those offered by 
the AIM 65/40 Microcomputer. 

An AIM 65/40 Microcomputer can be configured as its 
own development system. And its Interactive Debug Moni­
tor and Text Editor make operating and programming as 
friendly as possible. To accommodate a variety of pro­
grammer skills and problem types, there's symbolic 
assembly language, as well as a full complement of high­
level languages, all ROM-resident. An easy-to-learn BASIC 
Interpreter. PL/65 for system programming. The powerful 
FORTH* language, now widely used for industrial-control 
applications. 

Plus Rockwell offers all the support you need to get your 
development project off on the right foot. Comprehensive 
documentation includes a detailed User's Manual , source 
program listings of Monitor and 1/0 software, and full 
schematics. Seminars, worldwide service and applications 
engineering support you through project completion. 

• FORTH IS a trademark of FORTH. Inc . 

And the price is right, too. 
Because of the AIM 65/40 Microcomputer's modularity 
and the number of hardware/software options available, 
now you can get just the right level of integration and pro­
cessing power for your next scientific/industrial microcom­
puter application. But with its suggested U.S. retail price of 
$1 ,295 each (in quantities of 1 to 9), you may think the 
AIM 65/40 Microcomputer-with full keyboard, display, 
graphics printer and 16K memory-is priced too low. 
We think it's just right. 

For full details on the AIM 65/40 Microcomputer, call toll 
free: (800) 854-8099; in California, (800) 422-4230. Or write: 
Rockwell International , Electronic Devices Division, RC55, 
P.O. Box 3669, Anaheim, CA 92803. In the Far East, con­
tact Rockwell International Overseas Corp., Tokyo, Telex 
J22198; in Europe, contact Rockwell International GmbH, 
Munich, Telex 0521 /2650. 

-~-Rockwell International 
. .. where science gets down to business 
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Edilarial 

On meeting the press 
Manufacturers of computers and pe­

ripheral equipment, as well as soft­
ware vendors, are vitally important to 
us at Mini-Micro Systems. It is the 
fruits of their labor-new products 
ranging from processors to disk drives 
to operating systems-that provide a 
good bit of the grist for our editorial 
pages each month. We need those ven­
dors because part of our mission is to 
provide useful information about their 
products to our readers , but some of 
them are beginning to strain our ability 
to host them in Boston. 

We get new product information in a variety of ways. One of our 
most important channels is through editors we've placed in the field 
to make it convenient to reach companies in those regions. We have 
regional editorial offices in San Jose and Los Angeles, Calif.; in New 
York and in London. 

Other mediums of information exchange between vendors and the 
trade press include press conferences, news releases and press tours, 
each of which can be quite useful. It's the latter phenomenon-the 
press tour-that I discuss here because it's my view that press tours 
are getting out of hand in our business. 

It seems that we're being asked to meet with vendors and 
representatives of their public relations agencies two to three times a 
week in our Boston headquarters. Those meetings can be productive 
if the companies and PR agencies have determined that they have 
something important enough to say to warrant the time and expense 
involved in getting two to six people to sit down with some of our 
editors. Lately, however, it has been our experience that a phone call 
to our regional offices, and a subsequent visit to the company by one 
of our regional editors, would have been just as productive in getting 
the story told to our readers, and it would be far less expensive for 
the vendor. 

I'm not suggesting that we in Boston don't want to meet here to 
discuss new developments with their developers; that would be 
arrogant. What I am saying is that we have located editors outside 
Boston precisely to be our first point of contact about news develop­
ments-and new products are news-with companies in those re­
gions. Phone numbers for those offices are provided on our masthead, 
which is usually on this page in each issue. 

We benefit from the concentrated exposure to top company officials 
that a press tour provides, and the format is more relaxed than that 
of a press conference , but please give us the option of suggesting that 
you provide the same kind of format for our regional editors if that 
forum is more convenient than a press tour. 

c~===mo 
Editor-in-chief 
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Don't get lost in broad-based 
computer shows ••• 

Be part of 
your own show! 

International 

Peripheral Equipment 
& Softvvare Exposition 

September 29, 30 and October 1, 1982 
Anaheim Convention Center 

Anaheim, C.llfomla 



THE ONLY INTERNATIONAL CONFERENCE AND EXHIBITION 
DEVOTED EXCLUSIVELY TO THE EVALUATION, SELECTION ANO 

APPLICATION OF PERIPHERAL EQUIPMENT ANO SOFTWARE. 

You can be an integral part of a 
totally new international 
exposition. Manufacturers and 
suppliers of peripheral equipment 
and software will be showcasing 
products from these areas 
and more: 

• CRT Terminals 
• Tape and Disc Drives 
• Printers 
• Add-On/Add-In Memories 
• Data Acquisition Equipment 
• Controllers and Interfaces 
• Computer Supplies 
• Digital Plotters 
• Data Collection 
• Hardcopy Printers 
• Data Communications 

Equipment 
• Packaged Software 

Plus, there's a Technical 
Conference to provide essential 
information and emerging 
technologies in applications­
oriented technical sessions 
and workshops. 

SPONSORED BY: 

Mini-Micro Systems Magazine 
One of the world's leading 

computer publications. 

CALL FOR PAPERS 
You are invited to submit an abstract of 
a new and unpublished paper covering 
Technology, Product Description or 
Application in the following or 
related topics: 

RANDOM ACCESS STORAGE 

Backing Up Winchester Disk Drives 
How Much Capacity is Enough in 

Winchester Drives? 
Floppy Disk Drives 
Evaluating Capacities of Floppies 

CATHODE RAY TUBE TERMINALS 
Getting Hard Copy Printouts from CRTs 
Graphics for Business Applications 
The Effect of Ergonomics on 

CRT Design 

PRINTERS 
Matching the Printer to the Application 
Looking at New Developments in 

Printers: ie., Jet-Ink and Lasers 
Special Purpose Printers 
Proper Form Design For Printers 
Looking at the Printer for Plotting 

Capabilities for Graphs and Charts 

DATA COMMUNICATIONS 
Modems and Interfaces 
Local Area Networks 
Distributed Systems and the Work 

Station Concept 
Plug Compatible Peripherals 
Remote Data Terminals 
Evaluating Network Data Protocol 
Integrating Office Work Stations 

SOFTWARE 
Selection and Purchasing of the 

Proper Software 
Choosing an Operating System 
Selecting the Level and Language for 

the Job Requirement 

TO SUBMIT YOUR ABSTRACT 
Describe the contents of your proposed 
paper in 100-200 words. Mail this as 
soon as possible . including your 
name, title, company, address, telephone 
and telex. 

If your abstract 1s selected, instructions on 
paper presentation will be sent to you at 
the time of the program s announcement 

ABSTRACT DEADLINE IS: 
March 26, 1982 

MAIL YOUR ABSTRACT TO: 
William D Ashman 
Program Coordinator 
Cahners Exposition Group 
222 West Adams Street 
Chicago, Illinois 60606 
Phone: (312) 263-4866 
Telex: 256148 

ORGANIZED BY: 

CB:i Cahners Exposition Group 
A leader in high technology expositions 
throughout the world. Offices 1n Boston, 
Chicago, Stamford, Los Angeles, Hong 
Kong, London, Singapore and Tokyo. 

For more lnfonnation on exhibiting, 
attending or speaking at Peripherals 
'82, call or write: 

Cahners Expos1t1on Group 
222 West Adams Street 
Chicago, Illinois 60606 
Phone: (312) 263-4866 
Telex: 256148 



Le11ers 

KUDOS TO MMS 
To the editor: 

I saw the March issue of MMS for 
the first time at Interface '82 last 
week in Dallas. I cannot praise the 
magazine's staff highly enough. 
First, Alan Kaplan's very skillful 
handling of "Voiceware does it 
differently" (p. 183) resulted in a 
real improvement in structure and 
content, according to Centigram 
authors Dr. Carl Berney and Cy 
Harshman. And the strong treat­
ment of the graphics definitely 
enhanced the impact of the article. 
The cover by Roger Leyonmark was 
stunning. Kudos are due to Vicki 
Blake for her art direction, and to 
Peter Hayhow, who coordinated the 
cover concept at this end. All in all, 
I want to compliment you on the 
high quality of your staff, and the 
professionalism with which they do 
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their jobs. It is a privilege to work 
with you. 
Kathy Keenan 
TFB Public Relations 
Palo Alto, Calif. 

ERRORS CREPT IN 
To the editor: 

I am pleased that our new 
Winchester-disk controller was 
mentioned in your March issue 
("Companies pave way for Winches­
ter LSI-11 market," p. 59). Unfortu­
nately, some errors crept into the 
article that I would like to correct. 

The WDCll emulates the Digital 
Equipment Corp. RK05 (WDCll-B) 
or the RLOl/2 (WDCll-C). Both DEC 
drives use 14-in. disks, while the 
WDCll controls 5¥4- or 8-in. disks. 
The DEC RK05 is not a 5¥4-in. drive. 

Both the WDCll-B and -c also 

emulate the DEC RX02 clouble­
density floppy-disk system. The 
RX02 is a 0.5M-byte-per-disk sys­
tem, not 5M bytes. 

The Mini-Winchester disk system 
(MWDS) uses the WDCll as its 
controller. The MWDS-5, priced at 
$4500 (not $4050), includes a 
5M-byte ST506-type drive (not a 
0.5M-byte TMl00-4). The MWDS-5/.5 
includes both the 5M-byte Winches­
ter drive and the 0.5M-byte floppy 
drive and is priced at $5160. 

I hope that these corrections will 
reduce the confusion caused by the 
errors in an otherwise informative 
article. 

Les LaZar, 
Vice President 
Andromeda Systems Inc. 
Canoga Park, Calif. 
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A QUESTION OF RESOLUTION 

To the editor: 
Howard Okamoto's article "Se­

lecting a high-performance color 
display" (MMS, December, 1981, p. 
95) had several errors concerning 
raster-scan graphics systems. 

I am a principal software engi­
neer for a Fortune 100 computer 
manufacturer, working in an ad­
vanced-development engineering 
department. We are working on the 
display devices to be used in future 
products sold by the corporation. 

A non-interlaced monitor does not 
necessarily have a lower resolution 
than an interlaced monitor. Inter­
laced versus non-interlaced has no 
relation whats·oever to vertical 
resolution. What is true is that some 

vertical pixel information is reduced 
by one-half with each horizontal line 
being displayed twice, so as to 
require only half as much image 
memory. That is, 480 lines becomes 
240 lines, each of which is displayed 
twice. 

It is simply not true that 
increases in resolution result in 
increases in flicker. A screen being 
refreshed at 60 Hz is refreshed 60 

times a sec. whether there are 240 

lines or 1024 lines. 
If one has the necessary money, 

raster-scan monitors can be made to 
operate at real-time rates compara­
ble with motion-picture films (ap­
proximately 18 frames per sec.). 

The group I work with has done 
some experiments on viewing 
monitors at various refresh rates 

manufacturers of monitors "cheat," under both fluorescent and incan­
whereby the number of pieces of descent lighting. We came to the 
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conclusion that flicker perception is 
not related to fluorescent lighting. 
It is true that flicker perception is 
affected by the intensity of the 
lighting (less light producing less 
apparent flicker). 

All computer-graphic information 
does not need to be contained 
entirely on the CRT terminal. A 
more pleasing effect is present with 
overscan than without when the 
background color is other than 
black. No overscan results in the 
desired background appearing con­
tained by a black background, 
which in turn is contained by the 
bezel surrounding the CRT. With 
overscan, the desired background is 
contained within the screen sur­
round bezel. 

Marty Halvorson 
Albuquerque, N.M. 
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Getting the jump 
on DEC!compatible Winchesters 

You've got to keep 
hopping to be a winner in 
the DEC-compatible world, 
and Charles River Data 
Systems has been out 
front with innovative 
technology for eight 
years. Now we've 
taken a big jump 
ahead with our 
newRLX3010 
disk, featuring 
removable 
Winchester 
backup,RLO 
software 
compatibil­
ity, and 
22-bit 
address­
ing. 

TWO DISK SUBSYSTEMS 

Model 
RLX3010 

RLX3001 

Main Stora e 
31.2MB 
fixed 
Winchester 
(=3RL02) 
31.2MB 
fixed 
Winchester 
(=3RL02) 

Backu 
10.4MB 
removable 
Winchester 
(=1RL02) 
l.OMB 
double-sided 
floppy 

TWO SINGLE-BOX COMPUTER SYSTEMS 

Model 
RLX3010B 

Descri tion 
Same as RL.X3010, plus built-in 
Q-bus back lane 
Same as RL.X3001 , plus built-in 
Q-bus back lane 

• Q-bus compatibility under 
RSX-llM, RT-11 

•LSI-II processor, memory, and 
interface cards available 

•Complete system in 7-inch 
enclosure 

•Substantial quantity discounts 
available 

Optional 
Q-bus backplane 

and floppy 
backup, too 

To build a potent yet 
remarkably compact, 
economical single-box 

system, choose the 
RLX3010B with built-in back-

plane. Just plug in LSl-11 processor, 
~~~::;:;;::.._:.,~ memory, and interface boards, 

and cut cost, space, 
cabling, and power 
requirements sig­
nificantly. And for 

Removable 
Removable 
Winchester drive 

Winchester backup 
Introducing a uniquely sensible 
approach to Winchester backup: a 
second Winchester. The RLX3010 
combines a 31.2-megabyte, 
8-inch, fixed Winchester with a 
10.4-megabyte, 8-inch, removable­
cartridge Winchester. Each on a 
separate spindle. Use all 41 .6-megaQ-R bl F t 1 emova e ran -pane 
bytes for data and programs_. Then Winchester console 
use the 10.4-megabyte cartridge cartridge 
for program swapping or high-
speed, file-oriented backup. With The RLX3010 fits in a 7-inch-high 
the fixed disk running. A front table-top or rack-mount enclosure. 
panel diagnostic console permits Yet it's equivalent to four DEC RL02s 
off-line testing. (at40 inches tall and 300 pounds). 

• DEC is a registered trademark of Digital Equipment Corporation 
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even greater economy, there's 
the RLX3001 with RX02-compatible 
floppy backup (see chart). 

For more information, contact 
Charles River Data Systems, 4 Tech 
Circle, Natick MA 01760, (617) 
655-1800; Western Region (602) 863-
7739; Europe (44) 4955-56545. 

Rl..X >J.\l.1 .... ...... 

CHARLES RIVER 
DATA SYSTEMS 
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An analysis of news, issues and trends affecting the computer industry 

Can UNIX cut it 
in the commercial world? 
By Larry Lettieri 
Associate Editor 

To say that a war has been declared by µc 
operating-system vendors would be only a mild exagger­
ation. What's at stake is primacy in the market for 
16-bit small-business systems, a market observers 
estimate will reach several billion dollars within a few 
years. This means there is considerable profit to be 
made by one company if its operating system influences 
how hardware is designed. 

Among those operating systems most often men­
tioned these days is UNIX, available from Western 
Electric and several independent sources that are UNIX 
licensees. UNIX's background-it was designed to serve 
as a research tool within Western and Bell Laboratories 
-raises serious questions about its suitability to the 
commercial small-systems market, however. UNIX 
proponents are hard pressed to find fault with the 
operating system, but detractors are quick to point out 
its shortcomings in the business world. 

A proponent, Robert Marsh, president and co-
founder of Plexus Computers, Inc., Santa Clara, Calif., 
manufacturer of zsooo-based multi-user UNIX systems, 
says, "UNIX demand has existed within the government 
and in universities. But the real growth market," he 
continues, "is in commercial applications where people 
want to move their software across different hard­
ware." 

"There's no question that UNIX is suitable to the 

resellers of the operating system to provide easy access 
for business users. A menu screen presents a user with 
a display of options that points the system to a task to 
be performed. Each vendor's menu is unique, says 

($bill ions) 

UNIX-related EDP expenditures 

• - personnel , support , out side services. 
suppl ies , appli cation so ft ware 

• - hardware 

• -system software, utilit ies. languages 

$2.68 

$3.28 

$5.18 

commercial environment," says Mark Ursino, product 21--------------l 

manager for XENIX, Microsoft, Inc.'s .version of UNIX. 
"Any of the commercial vendors of UNIX have done 
those things that needed to be done for the business 
market." 

Problems to overcome 

Jean Yates, senior analyst at research firm Gnostic 
Concepts, Menlo Park, Calif., has outlined the funda­
mental problems with UNIX in "Making UNIX a 
commercial product," the first chapter in Gnostic's 
UNIX Information Service. Yates's study reveals that 
compared with what is considered essential for any 
easy-to-use operating system, UNIX's user interface is 
poor. "The casual user faces many difficulties with 
consistency, command syntax, the lack of prompts and 
helpful error messages," the report states. "The single 
most limiting factor to the successful commercial sale of 
UNIX now is the user interface. " 

Menu screens are being added to UNIX's front end by 
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1980 1981 1982 1983 1984 1985 

Source Gnos ti c Concepts. Inc 

Expenditures for UNIX and UNIX-like products are expected to top 
$5 billion by 1985, and may reach $9 billion by 1986. The costs for 
application software, personnel and services will account for most 
money spent on the operating system. Source: Gnostic Concepts. 
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" The real market fo r UNIX is in commercial appl icat ions where 
users want to move their software across different hardware," says 
Robert Marsh, president of Plexus Computers, Inc . 

Yates, but UNIX remains constant. 
A second area of criticism of UNIX in the business 

environment is its lack of security. It is an unprotected 
system; more than one user can access the same file. 
Record locking is not important in single-user systems, 
but most UNIX machines run at least two users. 
Resellers,notably Microsoft and Fortune Systems, Inc., 
are adding record- and file-locking schemes to UNIX. 
Fortune Systems introduced an MC68000-based UNIX 
machine last year. "Changes need to be made, but they 
are not insurmountable," Yates says. "Standards are 
falling out, and the problems are being dealt with." 

Limited applications software 

Adding to these technical problems is a scarcity of 
business-related applications software that runs on 
UNIX, some critics say. "UNIX has been available for six 
or seven years," says Howard Sidorsky, president of 
Phase One Systems, Inc., "but where is all the 
applications software?" 

"It's not for lack of desire," says Microsoft's Ursino. 
He believes the problem with getting good software 
into the field has been the slow progress made by 
hardware builders in providing systems that run UNIX. 
"Only after the software came," he says, "did people 
realize what kind of hardware was needed." 

Plexus Computers' Marsh, whose P/25 and P/40 
systems were designed as UNIX machines, sees it 
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differently. "Applications software?" he asks. "All 
software compilers run under UNIX: for instance, all 
Microsoft languages and Ryan-McFarland COBOL. 
There's more software for UNIX than there is for CP/M," 
he claims. One UNIX users' group, /user/group, which 
Marsh founded and heads, publishes a software directo­
ry listing almost 300 packages. Gnostic's Yates says the 
UNIX software market is booming. "There's a lot of 
venture money interested in UNIX software start-ups," 
she says. 

Software to fill the real or perceived void is expected 
from two sources. Ursino thinks that most high-level 
8-bit µc applications will transport easily to XENIX. He 
also believes that minicomputer software, which repre­
sents a substantial resource, will be transported by 
vendors and users who want to move their applications 
onto less expensive hardware such as 16-bit µc-based 
machines. "By the end of this year," Ursino says, 
"software will no longer be in the critical path to UNIX 
development. It will be hardware." 

Transporting UNIX to 16-bit µps has been a problem, 
says Yates. Not all the devices have the features 
necessary to take advantage of UNIX, which was 
designed for Digital Equipment Corp.'s PDP-11 mini­
computers. Of the µp transports, the Z8000 and 
MC68000 have been the most successful, largely because 
these chips have memory-management capabilities, 
peripheral device-handling features and, in the case of 
the Motorola processor, a large addressable virtual­
memory space. Besides Plexus, Zilog Inc. has a 
multi-user Z8000-based UNIX system. Fortune Systems, 
Codata Systems, Inc., Sunnyvale, Calif., and CM 
Technologies, Inc., Palo Alto, Calif., all have UNIX 
running on MC68000-based hardware. 

The 8086 has been more difficult than the others, 
primarily because it does not support memory segmen­
tation as does the PDP-11, says Yates. Ursino says 
Microsoft experienced difficulties with memory man­
agement and I/O controllers. However, Ursino says 
that, in general, all the processors have proved 
challenging. "It's hard to figure out how they really do 
perform," he says. 

Instability could hurt 

Many consider the main stumbling block for UNIX's 
widespread acceptance in the commercial market to be 
Western Electric's continued control over the operating 
system. Researchers may not mind being faced with an 
evolving product, but end users and those selling to 
them like stability. 

"By not moving to standardize UNIX, American 
Telephone & Telegraph Corp. is definitely hurting it," 
says Yates. She thinks that the operating system will 
lose momentum if the company does not take a firm 
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"The 16-bit systems market will be determined at the operating­
system level," says Jean Yates , analyst at research firm Gnostic 
Concepts, Menlo Park, Calif. 

position within a year. She adds, however, that by 
calling System III, the latest UNIX release, a comme1·­
cial product no longer aimed solely at research, AT&T 
could be heading toward support of the operating 
system, which would be a step in the right direction. 

Plexus's Marsh is more optimistic. He thinks AT&T 
will not continue to influence the UNIX market. "No one 
company can run over such a rapidly growing market." 
Much of the market, he continues, will follow Western's 
moves, but more will go its own way. "System III was 
the last time Western could change the market en 
masse," he says. 

Despite these difficulties, UNIX and UNIX-like prod­
ucts are expected to be successful in the small-systems 
market. System III and reduced license fees will help. 
UNIX can sell for as little as $40 per user under the new 
license structure. "Now that UNIX is really cheap," says 
Plexus's Marsh, "you'll see it more often on small 
systems." UNIX may consume many resources, he adds, 
but the resources continue to get less expensive. 

Yates believes that the real growth will start in 1983, 
when 100,000 licenses could be sold compared with 
about 10,000 estimated for 1982. Ursino believes only a 
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small percentage of the total demand for UNIX is met. 
The growth rate depends on how fast the hardware 
vendors get going, he says. 

UNIX competitors are active 

Stiff competition is expected for the small computer 
operating system. Digital Research, Inc., is fairly well 
entrenched in the 8-bit market and is moving rapidly 
with the MP/M-II multi-user system, the concurrent 
CP/M-86 single-user, multitasking version of CP/M-86 
and CP/M for the MC68000. The company's chief 
operating officer, John Rowley, thinks his firm can 
dominate the 16-bit small-system market. "UNIX is best 
suited to software development," he says, but some 
successful multi-user applications of UNIX in the 
business market may exist. Rowley believes concurrent 
CP/M will take the lion's share of the single-user, 16-bit 
market, with MP/M grabbing a large portion of the 
multi-user business. 

Phase One's Sidorsky says his company's 8086 
OASIS-16 "is not losing ground to UNIX," even though 
installations of the operating system have just started. 
The company recently introduced its software for 
International Business Machine Corp. 's personal com­
puter and plans to add OASIS for the MC68000 soon. 

One hardware vendor is taking maximum advantage 
of the operating-system war. Altos Computers, Inc., 
San Jose, supports XENIX, MP/M and OASIS on its 
8086-based multi-user systems. But director of product 
marketing David Witkowski says XENIX is attracting 
the most attention at the moment. The XENIX systems 
are going mostly into software-development applica­
tions, but he expects that when more XENIX application 
software becomes available, XENIX, MP/M and OASIS 
will pursue the same commercial markets. Altos then 
plans to let the market decide which operating system 
it wants. "If there's another operating system in 
demand," Witkowski says, "we'll support it, too." 

"The company that owns the operating system for 
16-bit hardware controls a huge quantity of application 
software," says Yates. In the short term, Digital 
Research and UNIX resellers will dominate the market 
for one- to five-user systems, she says. But the long 
term is a different story. 

The real battle will be for networked office­
automation systems, Yates explains. PABXs will be the 
most likely network approach, and telephone lines will 
link the networks together. "When you're hanging 
together a bunch of differently designed systems," she 
says, "UNIX is the choice." 

"The market will be determined at the operating­
system level," Yates concludes. "Hardware is a com­
modity. The operating system defines more parameters 
than the hardware." • 
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The only true ergonomic terminal in the world. 

If your terminal operators are getting 
eyestrain, headaches, stiff necks and 
bad backs, chances are you haven't yet 
heard of the Tandberg Data Terminal. 
Tandberg Data manufactures the only 
terminal in the world which meets the 
stringent requirements of the German 
ergonomic standard. This means Tand­
berg terminals don't just tilt-they tilt, 
swivel, raise and lower to fit all size peo­
ple, in any room light at any angle. Our 
keyboard doesn't simply detach-it's a 
low profile work of art so slim it can be 
used in complete comfort on a standard 
desk. And the non-glare keys are shaped 
for fingertip efficiency. 

The luminance from our 15 inch 
"green" screen is adjusted to the 1:4 
ratio with surrounding light which is 
needed to assure human comfort and 
health. The screen is treated to reduce 
glare and a unique feature, Equillte, dis-

plays both horizontal and vertical lines 
with equal intensity assuring readability. 

The Tandberg terminal is designed 
for the office of the future with a beau­
tiful , compact housing and a finished 
back with no unsightly cables. When 
you see the Tandberg you'll realize why 
no other terminal deserves to be called 
ergonomic. 

And Tandberg's operating features 
are just as complete. The Tandberg ter­
minal is equipped with "soft-switches" 
which allow operation modes to be 
stored in non-volatile memory (EAROM) 
and changed from keyboard or line. 
PUSH-keys let strings of commands be 
implemented at the touch of one but­
ton reducing time and errors. It's an 
operator's dream. 

The Tandberg TDV 2200 family is 
offered in different models emulating 
the DEC VT100 and VT52, Honeywell­
Bull Questar and VIP 7255, Datapoint 
3600 and 8200, Computer Automation 
CRT II , IBM 3101, Data General 6053 
and D200 and others. An advanced per­
formance model is also available for the 
development of application-tailored 
OEM terminals. So don't put up with a 
pain in the neck. You can increase effi­
ciency, productivity and operator morale 
with a true ergonomic terminal-the 
only true ergonomic terminal in the 
world from Tandberg Data. Call or write 
today to: TANDBERG DATA, INC., P.O. Box 
99, Labriola Court, Armonk, New York 
10504. Telephone: (914) 273-6400 
Telex: #137357 Tandberg Armk. 

TANDBERG DATA===== 
Tandberg Data, Inc. 
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Vendors contend in network-systems market 
By Dwight B. Davis 
Associate Editor 

Several years ago, when options for networking 
data-processing equipment were limited and fairly 
straightforward, not many companies placed data 
communications high on their list of priorities. The very 
limitations inherent in state-of-the-art networks at that 
time undoubtedly contributed to the disinterest, but 
few companies took advantage of the benefits even 
these networks could provide. 

Now, as firms are turning in increasing numbers to 
data communications to improve their: information­
processing and -handling operations, networking tech­
nology has reached a level of complexity that is often 
beyond the grasp of the available in-house engineering 
staffs. Several data-communications-equipment ven­
dors that generally started out as component suppliers 
have moved to meet this customer need. While these 
vendors still market components to OEMS and sophisti-

T1 T2 

Telephone 
hand set 

cated end users, they also wear a second hat as 
suppliers of complete network systems. 

The term "network" covers a lot of ground, from 
simple point-to-point communications links to complex 
configurations with hundreds of nodes and thousands of 
lines. Most vendors acknowledge that Micom Systems, 
Inc., reigns supreme in the low-end, point-to-point 
market (MMS, February, p. 70). Those that claim the 
title of network-system suppliers imply that they can 
build simple to very complex networks. 

Ed Botwinick, president of Timeplex, Inc., Rochelle 
Park, N.J., draws another distinction between types of 
networks-those that operate through computers and 
those that operate around computers. In the first type, 
the network operates in a specific type of computer 
environment, often International Business Machines 
Corp. 's, using that computer's protocols and relying on 
the host computers to handle a large portion of the 
communications tasks. This is a poor approach, Bot-
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Network complexity is increasing tremendously, as indicated in this stylized configuration from Codex Corp. Suppliers of such networks 
must have broad product lines to provide all the necessary functions, and must have the engineering talent to configure and maintain these 
systems in the most cost-effective and performance-effective manner. 
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Ed Botwinick, president of Timeplex, Inc., maintains that product 
distinctions will continue to play an important role in a customer's 
decision on a network vendor. 

winick says, "because most computer protocols are 
relatively inefficient users of the transmission media, 
and running communications through a processor to a 
remote processor is a very inefficient use of expensive 
data-processing equipment." 

The alternative, he says, "is to hook all of your 
resources to a network, with one level of communica­
tions around the computers rather than through them." 
In this scheme, network components handle all the 
communications tasks with common networking proto­
cols, and direct computer-to-computer links are set up 
only for high-speed data operations such as database 
updates. Timeplex only recently started selling com­
plete networks of this type, and Botwinick says only 
two other companies-Codex Corp. and Infotron Sys­
tems Corp.-are factors in the market. 

Codex, a Motorola, Inc., subsidiary based in Mans­
field, Mass., has pushed its networking capabilities for 
some time, and is generally recognized as the force to 
deal with in most segments of the data-communications 
industry. Jeff Kraengel, vice president of sales and 
marketing at Infotron, Cherry Hill, N. J., admits 
Codex's overall strengths, but says Infotron and 
Timeplex are well positioned, respectively, in the 
high-end and mid-range segments of the data-communi­
cations industry. 

Loosely defining the mid-range segment as that in 
which multiplexers support 32 to 40 channels over a 
couple of major trunk lines, Kraengel says, "In that 
range, the number-one company is Timeplex." At the 
high-end segment, networks are large and complex and 
require comprehensive switching, diagnostic, multi­
trunking and data-handling capabilities. Kraengel says 
Infotron holds the number-one spot in that segment. 
The company has shipped hundreds of its 790 network 
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concentrators to this market, and claims a substantial 
lead over the main competitive product, the Codex 6050 

network processor. 

Product-line breadth 

Kraengel's focus on products that handle the highest 
networking requirements is a common vendor ap­
proach. But to offer complete networks, a vendor must 
have a very broad product line, all the way down to 
low-speed modems. And even given such product-line 
breadth, a vendor still may not qualify as a network 
systems supplier. Such suppliers must also have the 
engineering talent to configure and install the most 
appropriate and cost-effective network for a customer's 
needs. And once the network is installed, the vendor or 
customer must be able to maintain its operation and 
service its components easily. 

"The largest single consideration -in setting up a 
network is economics," says Jim Hart, vice president of 
network and control products at Codex. "Not just the 
cost of the equipment, but the best employment of the 
equipment for the lowest cost. The next problem we see 
as a customer consideration is a combination of 
reliability and maintainability." Hart says the difficulty 
in maintaining networks containing many distributed 
intelligent machines has convinced some companies to 
choose the older topology of a central host computer 
supporting remote network nodes. 

Hart admits that the configuration and control of a 
large network with much distributed intelligence can be 
"mind-boggling," and network vendors must have staff 
and equipment to deal with this complexity, he says. "It 
almost gets to be a military-battlefield problem in 
terms of network operation. "If problems start to crop 
up in a couple of areas simultaneously, you must have 
an awfully good system to decide what the hell's going 
on." 

Diagnostics' importance increases 

As network complexity grows, so does the need to 
spot potential problems before they occur and to 
pinpoint the location of any faults that develop. Vendors 
have continuously added to the diagnostic capabilities 
embedded in their datacomm equipment, but at least 
one company entering the networking-systems field 
believes the diagnostics capabilities in modems, multi­
plexers and network processors don't go far enough. 

Torotel, Inc., through its Halcyon Communications, 
Inc., and Torotel Systems, Inc., divisions, relies heavily 
on its background in analog and digital test equipment 
to distinguish itself in the networking field. Torotel 
Systems, a new division, will configure networks using 
products offered through the Halcyon division and 
products sold by other component vendors. "One of the 
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Jeff Kraengel, vice president of sales and marketing at lntotron 
Systems Corp., claims his company has the largest installed base of 
complex, high-end networks. 

strengths we have that the other vendors don't is our 
ability in the telecommunications-equipment test area, 
and the ability to develop network-control capabilities," 
says Max P. Beere, president of Torotel Systems. 

Infotron's Kraengel disagrees with Beere's conten­
tion that networks often require diagnostic capabilities 
beyond those offered within standard network compo­
nents. "The need for network-control systems and test 
equipment as separate entities will diminish," he says, 
"as these devices are integrated into other network 
products, such as the 790 concentrator." For those 
customers who can't effectively use the components' 
diagnostic features, most datacomm vendors offer or 
plan to offer remote diagnostic options. With these 
options, the vendor's technicians can remotely scan a 
user's network to locate trouble spots. 

Just as diagnosing and controlling complex networks 
are difficult, so is the configuration of these networks. 
Getting the engineering talent to do configuring 
represents the most crucial aspect of a network 
vendor's job, says Larry R. Whitaker, who recently 
resigned as president of Torotel, Inc., and the Halcyon 
subsidiary. "As a systems company, you're selling three 
things: engineering knowledge, software and service," 
he says. "If any factor limits a vendor's growth, it will 
be the inability to get good technical people who really 
understand network design and operation." 

Whitaker places less emphasis on the distinctions 
between vendors' network components because he 
believes these distinctions will blur in time. He believes 
economics and scarcity of engineering talent will force 
most network suppliers to buy many components 
instead of developing them in-house. Outside purchas­
ing will cause the network vendors to incorporate the 
same basic units in their systems. As a result, vendor 
distinctions will be in areas other than products, he 
says. 

Timeplex's Botwinick disagrees with Whitaker's 
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opinion that the hardware distinctions are blurring, a 
view generally shared by the other network vendors. 
"The feature spread in communications processors and 
multiplexers is growing, not diminishing," he says. 

Infotron's Kraengel also expects product distinctions 
to remain, "because products are the keys each vendors 
uses to provide solutions to customers' problems." 
Hart, at Codex, says Whitaker is probably right "in 
that it's the software and engineering knowledge that 
will provide the major differentiation at the product 
level." But in Codex's case, Hart says, the Motorola 
Semiconductor connection gives his company an edge 
by being able to place functionality on LSI chips. 

Vendors agree with Whitaker on the importance of · 
the engineering issue, but are more optimistic about 
their ability to find talent. "It's been very, very tough, 
and we have to work extremely hard to get the people, 
but so far, we've been able to hire all the engineers that 
we need," says George B. Pressly, senior vice president 
of corporate development at Paradyne Corp., Largo, 
Fla. Paradyne is adding a general networking capabili­
ty to its traditional business of supplying datacomm 
components and specialized equipment to link equip­
ment in IBM environments. 

Botwinick says, "Everybody in the industry is having 
problems getting technical support people of all types. 
It's a major problem, but it's not impacting our 
business." To help address the problem, Timeplex is 
starting training classes to turn recent college grad -
uates into sales support staff. 

Although the network vendors claim to have the 
necessary engineering talent to design complex sys­
tems independently, they all prefer to work closely 
with their customers when possible in configuring and 
implementing networks. "The need for the customers to 
understand their needs and problems has increased 
significantly," says Kraengel, "and customers have 
accepted the challenge. We sell on a peer-level basis. 
While we bring some of the finest data-communications 
expertise to our customers, our customers respond 
with very fine capabilities to apply that expertise." 

Beere at Torotel Systems says his company will 
supply turnkey solutions when required, "but the 
customer needs to use the people they already have to 
the extent they can be used. It doesn't make any sense 
to go to a client and say 'Give us your problem, we'll go 
away and solve it for you and come back and install the 
solution.' What we will do is fill in the blanks to help a 
customer achieve the network that he needs." 

Likewise, "Paradyne attacks the more complex 
networks in conjunction with our customers," says 
Pressly. "I don't believe we will be in a position to try to 
become turnkey vendors of networks because users 
want some control of the network themselves." • 
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Ada: The View From Abroad 
When the Department of 

Defense published the pro­
posed Ada standard in July, 
1980, it was one step behind 
an aggressive Swedish 
group. Dr. Jonas Agerberg, 
heading the Swedish 
Defense Research Institutes 
Ada evaluation team 
scooped the world with the 
first published version Qf 
the standard document The 

fact that the Europeans 
beat their US. colleagues 
to the punch is one indication 
of the intense European 
interest in this new language. 
Another indication is Dr. 
Agerberg s Ada in Sweden 
group, an organization 
that now numbers over one 
thousand members. We 
spoke with Dr. Agerberg at 
his Stockholm apartment 
to learn more about European 
Ada activities and how Ada 
will affect Europe. 

'' National p ride was 
the biggest obstacle to 
European adoption qf 
any one language. Ada 
is the solution a genuine 
international eyfort " 

WD: You've been one of 
Ada's more active supporters. 
What first attracted you to 
the language? 
AGERBERG: I began looking 
for Ada long before it existed. 
As a specialist in automatic 
control. I was searching 
for a modem alternative to 
FDRTRAN. I. and my col­
leagues on various European 
committees. began to exam­
ine the options - HAL. 

'' !f Western Digital succeeds in n.mningjull Ada on a 
small machine. the SuperMicro, you ·11 silence many qf 
the languages critics. " 

JOVIAL, CORAL 66, PEARL throw our weight behind it or 
and others. They all had we11 go on searching forever. 
limitations. More important. WD: A few critics have 
though. it became apparent charged that Ada is both too 
that national pride was the complex and yet incomplete. 
single biggest obstacle to AGERBERG: Perhaps there 
Pan-European adoption of is no perfect language.Yet. 
any existing language or I ask, what's better than Ada? 
development of a new Ian- It is a large language, but 
guage. Ada is the solution very carefully constructed. 
to this Gordian Knot. Although It has features I find in no 
it was U.S. funded, it was a other single language, such 
genuine international effort. as high level tasking, separate 
WD: Do you think all of compilation, generics and 
Europe will embrace Ada? standard packages. Is it 
AGERBERG: Eventually. For too large? Last December I 
a simple reason. Ada is a conducted the world's first 
reality. There has been talk hands-on Ada course, as you 
in every country of develop- well know. using Western 
ing a standard, highly portable Digital's 16-bit SuperMicro 
industrial language. Now system and MicroAda If you 
the Long Term Procedural succeed in running full Ada 
Language efforts in Europe, on such a small machine, as 
America and Japan - the you say you will, the critics 
Purdue Workshops - have will be silenced. 
voted to invest their energy WD: Since you mentioned 
in developing successful our SuperMicro system, we 
Ada programming environ- can't resist asking, how do 
men ts. The Council of the you rate it as an Ada machine? 
European Communities AGER BERG: Well, so far I've 
stopped funding language run only your MicroAda subset 

on it. Still. the SuperMicro 
has the architecture to become 
an efficient. low-cost Ada 
learning tool. And for many 
users, it will be the logical 
program development system. 
WD: One final question: 
What is Ada's future likely 
to look like? 
AGERBERG: The sky is the 
limit. Today the world is 
awaiting a full and complete 
Ada compiler that will run 
on some fairly accessible 
machine. Given that Ada 

" Ada is much more than 
a language. Its a new 
technology that will pro­
uide thejoundationjor 
a prolifemtion qf markets 
and products. " 

becomes much more than 
a language. It becomes a new 
technology that will provide 
the foundation for a prolifer­
ation of markets and prod­
ucts.The future is bright-and 
near enough to touch. 
Western Digital expects to 
be.first with anAda compiler 
validated by the DoD. 
However. you can begin your 
own evaluation Qf Ada 
today, using our SuperMicro 
system and MicroAda sub­
set Qf the language, then 
upgmde to full Ada as soon 
as its available. For full 
details, or to place your 
order, call 714/966-7769. 
Or write: 2445 McCabe, 
Irvine, CA 92714. 

development and is sup­
porting Ada Those of us who 
have been close to the search 
realize that Ada is an excellent 
solution. and that we must 

llVESTERN DIGITAL 
c D R p D R A T I D N 
MicroAda and SuperMicro are trademarks of Western Digital Corporation. 
Ada is a trademark of the U.S. Department of Defense. 
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More vendors challenge heavyweights 
for electronic-mail division crown 
By Sharon Frederick 

Electronic mail is proving to be a market-as was the 
minicomputer market itself-that requires a few pio­
neers to blaze the trail but established vendors to 
legitimize it. The past year may mark the end of 
electronic mail's pioneering phase, as at least a 
half-dozen major vendors announced or initiated deliv­
ery of new electronic-mail packages. 

"Hardware vendors are finally jumping on the 
bandwagon now that they're convinced electronic mail 
is not only a real market, but one where there are big 
dollars to be made," says H. Paris Burstyn, electronic­
mail specialist · at The Yankee Group, a Boston-based 
market-research and consulting firm. 

Large vendors will seize huge pieces of the market 
and, as in the minicomputer industry, simultaneously 
expand customer awareness and enlarge the potential 
market, predicts The Yankee Group. The result will be 
heightened competition and newer electronic-mail 
packages with greater transparency and easier data­
base access for nontechnical users. Here's how the 
major vendors stack up in their attempts to provide 
those features based on The Yankee Group's latest 
research. 

IBM, DEC expand to the office 

Given their established installed bases, International 
Business Machines Corp. and Digital Equipment Corp. 
are critical factors in the market-particularly since 
each has announced it intends to pull together elements 
of its existing systems via electronic mail. 

IBM seems particularly well positioned to gain ground 
in the office market, where it has faced stiff competition 
from Wang Laboratories, Inc. Although IBM has 
offered other electronic-mail packages, its new Profes­
sional Office System may be the most strategically 
important product the company has announced in 
years, according to The Yankee Group. PROFS is 
designed to assist managers, professionals, administra­
tive support staffs, clerical employees and word­
processing centers in creating, communicating and 
accessing job-related text information. PROFS takes 
users beyond just word processing by offering docu­
ment storage, distribution, search and retrieval and 
time-management functions such as calendar mainte­
nance and reminders. It gives a manager or profession­
al composing messages the flexibility to access more 
complete word-processing capabilities as circumstances 
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Number of systems 

IBM 4000 (5520/EDO) 
21 .900 (mainframes) 

DEC 60,000 (PDP-11 ) 
4000 (VAX) 

Wang 3000 (VS) 

Prime 22,000 

Datapoint 2000 (ARC system) 

Data General 8800 

Hewlett-Packard 5000 (HP 3000) 

(Yankee Group estimates as of Dec. 31 , 1981) 

Minicomputer vendors' U.S. installed equipment base. Users of 
DEC's VAX can choose between DEC and BBN, while IBM 
mainframe users can choose BBN, CCA or IBM. HP 3000 users have 
two electronic-mail choices, H-P's and lnfomedia 's. All other users 
have only the package offered by their system suppliers. 

demand-a capability The Yankee Group judges as 
highly desirable and of major strategic importance. 

DEC considers its DECMail the cornerstone of its 
office-automation offerings. DECMail runs on v AX 
computers under the VMS operating system and 
connects other software and hardware products DEC 
provides under the "Office Plus" moniker. For years, 
the company's users have asked for office software; now 
DEC is providing it and carefully pulling its products 
together to protect its installed base from competitors 
such as IBM and Wang. This integration will occur over 
time, as VAX gets word-processing functions and the 
PDP-11 gets electronic mail. 

DECMail is based on DEC's in-house electronic­
message system, which is a PDP-11-based mail system 
that supports more than 3000 users within the compa­
ny. DEC has used the system for about three years, and 
its experience is reflected in a user-friendly system. 
While the system doesn't provide some management­
support functions that a PROFS does---ealendar manage­
ment, tickler files, conference-room scheduling and 
suspense files-users find that it offers enough capabili­
ties to warrant installing a pilot program. DECMail 
enables managers, professionals and secretaries to 
have single-terminal access to other software applica-
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tions running on networked computers. 
While DEC software may not be as slick as some of 

IBM's or Wang's, it doesn't have to be, Burstyn points 
out. "DEC can take what packages it has to customers 
who've been hoping for support in the office just to 
demonstrate its intended direction. Its customers will 
purchase them and upgrade as newer versions become 
available." 

Wang defends its turf 

Until recently, Wang regarded the office as its turf. 
Other major minicomputer vendors such as DEC and 
Data General Corp. had well-established bases in 
data-processing and manufacturing environments, but 
"They left the money on the table by neglecting their 
users' office-automation needs," says Burstyn. "Wang 
picked up that money by selling easy-to-use word­
processing systems into environments populated by 
competitors' machines." 

Now, says Burstyn, Wang faces a threat to its ability 
to maintain or gain customers where other minis 
already reside. As the company's major competitors 
enter the electronic-mail market, they offer software 
packages that combine elements of existing systems 
and give users access to existing data files, all at a 

Vendor 

Bunouaha 
Product 

01"11 t lnforlnatlon 
System 

Announcement; 
avallablllty 

MM now ... 

fraction of the cost of new hardware and software 
systems from Wang. 

Wang has countered by announcing an assortment of 
new office-automation and management-support prod­
ucts, including two electronic-mail systems tailored to 
specific users. The flaw in this thrust, according to The 
Yankee Group, is a lack of compatibility between 
Wang's new products and its installed base. Says 
Burstyn, "Despite Wang's push into local-area net­
works aimed at integrating office information process­
ing, few of its recently introduced products function 
together harmoniously, if at all." 

Wang's newest office-automation system, Alliance, is 
aimed at professionals and managers, and incorporates 
management-support functions that other vendors 
include in their electronic-mail packages. Alliance also 
has its own electronic-messaging system, which is 
incompatible with Wang's Mailway system. Mailway is 
targeted at clerical rather than managerial users, and 
offers full-scale word processing and a switch into 
electronic-mail mode. It provides no management­
support functions other than messaging. Mailway is 
available in three versions. Level 1 does not employ a 
controlling unit to administer message transmissions, 
as do levels 2 and 3, and is not truly electronic mail. It 

Price Special features 

Data General Comprehensive 
Electronic Office (CEO) 

11181: late 1982 $10,000-$15.000 Graphic transmission 

Datapoint 

Digital Equipment 

Hewlett-Packard 

IBM 

Prime Computer 

Wang 

Independent suppliers 

Etectronto Meaqa 
System (EMSI 

DECMail 

HPMAIL 

Electronic Document 
Distribution (EDD) 

Prolessional Office 
System (PROFS) 

Office Automation 
System 

Mailway 

Alliance 

BBN Information lnfoMall 
Management Corp 

Computer Corp. of America Comet 

lnfornedla Jenny/3000 

ZAPr3000 
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111711: now 

11/81; now 

3182:July 

11/79; now 

6/80: now 

4180: now 

6179, now 

11181. mid-1982 

1181 now 

12/79: now 

2182;now 
3182. now 

Frw wltllftardWllfe 

$20.000 with full support, 
$12,000 without support 

110000 

$339 monthly 

$402 monthly 
soltware charge 

l4500 

Level I: $200 license fee: 
Level II: $59.000 for 
hardware, $10,000 for 
software: Level Ill: $9000 

$2000 

S3li 000 to 175,000 
depending on 
configuration 

Service: S60 per month 
plus minimal incidentals: 
Package: $40.000 to 
560.000 

$9800 

S2000 

Bolh command- and menu-driven 

Tranemlt any MPE I le 

One part of system·s standard software: can communicate with 
any IBM computer and with any other computer emulating IBM's 
communication 3270, 2770 protocols 

Runs under VM operating system: comprehensive management 
package including calendar management 

Aune under Prime opeQtlng system on any Prime computer 
lncludel foreign language d ctlonary 

Point-to·point messaging: only marginally qualifies as electronic 
mail: Level II requires dedicated Ma1lway distribution controller: 
strictly document distribution system aimed at support staff 

One part of comprehensive management support package: 
aimed at managers 

Runs on DEC s VAX, BBN s C-70 and all majOr IBM operating 
systems transportable 

Available as both software package and as service. runs on DEC 
PDP-11s and IBM 370·type mainframes: has forms capability 

Runs on HP 3000s 
Runs on HP 30008 
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Authorized SMS Distributor (DEC Products) 
First Computer Corp. (312) 920-1050 
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provides a cost-effective solution for organizations and 
departments with light document-distribution needs. 
For larger organizations with heavier information­
handling requirements, levels 2 and 3 offer the more 
sophisticated store-and-forward hierarchical message­
routing system, which requires a vs computer as a 
central mail-distribution center. 

What's surprising about Mailway, says Burstyn, is 
that it is neither as flexible nor as easy to use as some 
competitive systems-just the opposite of what one 
might expect from Wang, a manufacturer whose 
office-automation products are known for those charac­
teristics. Also surprising is Wang's overall strategy. At 
a time when other office- and data-processing­
equipment vendors are integrating their systems­
primarily through electronic-mail software-Wang 
seems headed in the opposite direction. Users may find 
that Wang meets their needs today, but other compa­
nies, such as IBM, DEC and Datapoint Corp. , are 
aggressively entering the market with integrated, 
multifunctional office systems that promise adaptabili­
ty. The Yankee Group sees those companies offering 
serious competition to Wang. 

Then come the rest 

Other minicomputer manufacturers that have an­
nounced electronic-mail packages, including Burroughs 
Corp. , DG, Datapoint, Hewlett-Packard Co. and Prime 
Computer, Inc. , "are not apt to be real factors in the 
market, " says Burstyn. They are moving into office 
automation to various degrees, but to protect their own 
installed bases against encroachment from the three 
heavyweights in the field-DEC , IBM and Wang. 

Of these others, Burstyn believes that Datapoint has 
the strongest offering. Much like its pioneering venture 
in local-area networks, Datapoint was one of the first 
vendors to offer electronic mail. Its Electronic Message 
System is billed as a simple-to-use turnkey package for 
communicating messages and documents from one user 
to another. The Yankee Group judges EMS easier to use 
than Wang's Mailway, but slightly more complex than 
the newer generation of electronic-mail systems typi­
fied by IBM's PROFS. 

Because most of Datapoint's ARC systems are 
installed in data-processing environments, The Yankee 
Group points out, EMS's slight data-processing orienta­
tion in its command structures may be exactly what the 
company needs to sell the applications package. Yet it's 
not too complex to be marketed successfully to 
office-automation customers, adds Burstyn. "EMS of­
fers enough flexibility and a broad enough range of 
functions to make it a successful entry." 

Electronic-mail offerings from hardware vendors run 
only on the manufacturers' own machines. Three other 
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companies-Computer Corp. of American (CCA), Info­
media Corp. and Bolt, Beranek & Newman (BBN)-sell 
software packages to meet the needs of organizations 
that want to automate their offices without buying new 
hardware. 

CCA is a pioneer in providing independent messaging 
and is the only vendor supplying an electronic-mail 
package (Comet) for DEC's PDP-11. There are 60,000 
Comets installed, giving the system "a large window of 
opportunity until at least the end of the year, when DEC 
is expected to announce its own offering," says 
Burstyn. Infomedia markets two products designed to 
operate on HP 3000 minicomputers--Jenny/3000 (MMS, 
April, p. 60) and Zap/3000. 

Last year, BBN entered the electronic-mail market 
via a subsidiary, BEN Information Management Corp. 
(IMC). Its goal is to offer information-management and 
communication-software products. Its first product and 
the foundation for a product line is InfoMail, an 
electronic-mail software package. InfoMail is the only 
package that allows different computers to communi­
cate; any InfoMail-running computer can talk to any 
other InfoMail-run computer, regardless of the comput­
ers' manufacturers. The package now runs only on 
large systems because the program requires several 
hundred thousand bytes. This may limit InfoMail's 
short-term marketability, but the problem will dimin­
ish because minis are growing in processing power and 
memory size by more than 40 percent annually. 
InfoMail acts as an electronically organized desk, with 
in/out baskets and a wastepaper basket, and is aimed at 
management and professional users. The Yankee Group 
ranks it one of the most user-friendly offerings 
available. 

In March, Hewlett-Packard introduced its promised 
electronic-mail system, HPMAIL (MMS, April , p. 60), and 
the Yankee Group expects NCR Corp. to announce a 
package for use with its "Worksaver" this year. "Look 
for a large increase in the number of electronic-mail 
installations over the next year," says Burstyn, who 
estimates there are now 165,000 users in the u.s. About 
half of those are on internal systems; the other half use 
Comet-like services. Burstyn expects the overall base 
to grow by at least 50 percent this year. 

"We'll also see enhancements to a lot of systems," he 
concludes. "Those doing strictly messaging will gain 
management-support functions such as database access 
and time-management aids." • 

Sharon Frederick is a Boston-based writer specializing in 
business topics. 
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Cartridge Tape Drive Myth No. 3: 

~INCH CARTRIDGE TAPE 
DRIVES ARE TOO SLOW 

Quarter inch needs to know that taking advantage of 
cartridge tape -·-""'-c "-~'"'·' streaming speed benefits isn't as simple as 
drives may not plugging in the tape drive. That's why 
appear to have the DEi has developed a software simula-
legendary transfer rates tor which allows you to simulate a 
of disks, but let's get streaming back-up system within your 
beyond the myth! For application parameters before commit-
back-up applications how ting to hardware. You get key infor-
do you measure speed? mation on 

A 90 ips DEi Streamer buffer 
will back-up a 20 Mbyte 
disk in 4 to 5 minutes at data 
transfer rates up to 450 kbytes 
per second. This is a figure 
which, due to latency, interleave, 
media change or system priori­
ties, cannot be matched by any 
removable media disk, floppy or 
rigid . In fact, some Winchester 
systems can't match the speed of 
the DEi 90 ips Streamer. So DEi 
offers a 30 ips model. 

Most important, the designer 

sizing 
and speed 

matching 
without 

risking time 

and money. Our software simula­
tor is explained in a new article 
called "Pick Your Streaming Win­
chester Disk Back-up System 
Parameters Properly for Efficient 
Operation'.' Write for it today. And 
then request a simulation for your 
system. At DEi, we don't just sell 
you a Streamer and forget you. 
Like Mercury we speed you the 
facts you need to make streaming 
work for you. Data Electronics, 
Inc., 10150 Sorrento Valley Road, 
San Diego, CA 92121, Telephone 
(714) 452-7840, Telex #69-7118. 

•• 
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Get the most out of your Texas Instruments TM990. 
Add D-1-S designed and manufactured computer and inter­

face products. 
All D-1-S boards complement the Tl product line and are de­

signed to extend TM990 capabilities for your unique applica­
tion requiring expanded memory, greater input/output flex­
ibility, and increased range of peripheral controllers. D-1-S 
boards have been designed for the industrial user and contain 
features which make them invaluable in the real-time control 
environment. 

D-1-S modified TXTM and TXMAP operating systems sup­
port combinations of TI and D-1-S hardware (including proces­
sors, memory, 1/0, and disk controllers) and can be configured 
for applications with only those capabilities that are required to 
minimize investment. 

Free data sheets on all boards and software are available on 
request. 

Turnkey Computerized Automation 
Systems by D-1-S. 
Excelling in high-tech solutions to 
productivity problems, D-1-S provides 
design, engineering, and manufac­
turing services of computerized data 
acquisition, real-time control, and test 
systems. Ask for case histories. 

For complete information on D-1-S TM990 bus compatible 
microcomputer products and automation systems, write or call. 

DIGITAL INTERFACE SYSTEMS, INC. 
2390 Pipestone Road , P.O. Box 1408 
Benton Harbor, Mich. 49022 
Ph. 616/926-2148 

Maximizing computers for greater productivity. 
CIRCLE NO. 72 ON INQUIRY CARD 



The most complete line of Interface Products for PDP!.11, LSl-11 
and VAX* Computers with features you can't get anywhere else 

For DEC users ... 
MOB makes the difference! 
You can have it all! Along with the benefits of 
your DEC computer, you can get interface products 
that significantly extend the capability, flexibility 
and economy of DEC systems. MOB makes more 
DEC system boards than any independent man­
ufacturer-some with plain vanilla compatibility; 
others with plain incredible performance boost­
ing features . For example -
• Line printer controllers for every major line 

printer, with complete self-testing capability and 
optional RS-422 "long lines'.' 

• Peripheral device controllers for card readers, 
X-Y plotters, electrostatic printer/ plotters and 
paper tape readers/ punches. 

• DZll compatible multiplexors for LSI-11 and 
PDP-11 users; some combine RS-232 and current 
loop or RS-422 with a single board. 

· High speed synchronous serial interfaces; one 
DUP-11 compatible model has all bit and byte 
protocols even for LSI plus X.25 capability. 

• Inter processor links between Unibus computers 
or between Unibus and Q-bus. 

• System modules including DMA modules 
with RS-422, general purpose parallel 
and digital I/O inter­
faces, an IEEE 488 bus 

controller and a programmable real time clock. 
• PROM memory modules, some with an on-board 

PROM programmer. 
• General purpose interface and bus foundation 

modules. 
• LSI-11 based subsystems and systems with capa­

bilities like TU-58 cartridge storage and memory 
management. 

• LSI-11 system boxes with 22-bit addressing and 
switching power supplies. 

In addition to the DEC compatible products, 
MOB also manufactures comparable interfaces for 
Data General, Perkin-Elmer, Intel and IBM 
Series/1 computers. All MOB products are avail­
able under GSA contract #GS-OOC-02851. 

Give your DEC system all the benefits. Discover 
the difference MOB interface products can make. 

*Trademark Digital Equipment Corp . 

f;'llJI) 1995 N. Batavia Street 
Orange , California 92665 
714-998-6900 

SYSTEMS INC. TWX: 910-593-1339 

Circle 182 for referenced product. For complete 
information, circle 183 for PDP, 184 for LSI, 
185 for DG, 186 for P-E, 187 for Intel , 188 for 
IBM. 
See us omdex/Sprlng Booth No. 1059 
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Introducing 
'Systems 

in Industry' 

America's industry faces a di­
lemma: it is being told to invest in 
tools to improve productivity at a 
time when balance sheets caution 
fiscal conservatism. As production 
lines lie idle, management is pres­
sured to approve capital outlays to boost perfor­
mance or face continued market-share erosion. 
The problems of America's industrial base will not 
be easily solved, but must be faced. 

Part of the solution is available within the 
revolution that brought computing power to medi­
um and small businesses at a reasonable price. The 
minicomputers and µcs that are restructuring the 
office are being hardened for entering industry. 
The emerging market for industrial systems 
promises to be huge, and Mini-Micro Systems 
intends to chronicle that growth. With this issue, 
we inaugurate a new section of the magazine 
entitled "Systems in Industry," which will report 
the successes and failures of companies using small 
systems in their plants, point out new opportuni­
ties for system builders and consider the special 
problems associated with industrial systems. Our 
first efforts include a look at a large process 
control system at General Motors, a small robot 
system at Shugart Associates, an overview of 
local-area networking on the factory floor and a 
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report on the market for the "blue-collar personal 
computer." 

The distribution of computer intelligence to the 
factory floor through the use of minis and µcs has 
received many characterizations, including the 
"factory of the future" and industrial automation. 
Although such terms become quickly hackneyed, 
they express in metaphor what many companies 
hope to achieve. But the obstacles to successful 
factory systems are formidable. There are the 
usual problems of interfacing, networking and 
software development as well as the unique prob­
lems of designing systems for hostile environ­
ments in which accuracy and continuous up-time 
are vital. We hope our efforts can help system 
builders overcome those obstacles. We invite your 
suggestions and comments to help us cover the 
computer-driven resurgence of American indus­
try. 

~--·"J_~ 
Eric Lundquist 
Associate Editor 
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THE ANN ARBOR AMBASSADOR™JOO 
WHYSEffiEFORANEMULATION? 

• 60 line (4800 character) display 
• Large 15-inch non-glare screen 
• Line drawing character set 

Wlenyou 
can have more 

than twice the display lines 
with an AMBASSADOR 300! 

• Supports DEC*VT52*/ANSI Mode, Origin Mode 
and scrolling regions 

• Printer output: local and remote copy, print 
• Area qual ifications: protect, guard, numerics, 

justify and security 
format control 

• Block and character transmission 
• Operator convenience modes • 48 programmable function keys 
• Erase and editing controls • Self diagnostics 

Now you don't have to give up a full page display to use your VT100*-oriented software. The 
Ann Arbor Ambassador 300 has all the features of the standard Ambassador-with a few 
modes added to make it easy to use with DEC* software. You 'll also find ways to use the other 
advanced capabilities of the Ambassador-editing, formatting, programmable function keys, 
block transmission. So why buy just another emulation when you can get the Ambassador 
300? At a competitive price, with quick delivery. 

Call Ann Arbor Terminals for more information at (313) 663-8000 

• oEC, VT100 and VT52 are trademarks of Digital Equipment Corporation. 
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Factory networks 
come to the forefront 
By Eric Lundquist 
Associate Editor 

As large manufacturing companies and system inte­
grators wrestle with the problems of tying diverse 
industrial operations into a cohesive whole, vendors are 
coming forward with individual local-area networking 
solutions for the factory floor. Those solutions are 
similar to the bevy of LANs offered for the office , but 
t he white-collar environment is far less hostile toward 
data communications than is the factory with its 
interference-generating electrical machinery and con­
stant commotion. While an interrupted or improper 
flow of data causes discomfort in an office, it can cause 
disaster in a factory. 

.. - ..... ..... . 
. 

Exploring th e use of compu ters 1n the fac to ry 

Companies as diverse as Texas Instruments Inc. , 
General Electric Co. and the Electronic Systems Group 
of Gould Inc. have recently announced LANs aimed at 
the industrial environment. Those products, along with 
offerings from established vendors such as Digital 
Equipment Corp., Hewlett-Packard Co. and program­
mable-controller maker Allen-Bradley Co., are all 
competing in a still-embryonic market , but one that 
appears destined for considerable growth. 

GE estimates that the factory LAN market was $5. 7 

million in 1981 and has doubled for the past three years. 
The market will grow to $165 million in 1985 and $250 

million in 1990, GE estimates. Of that $250 million, the 
company projects, 75 percent will be from broadband 
and 25 percent will be from baseband networks. 
Further, the total ·LAN market in 1990 for both factory 
and commercial segments will be $1 billion. 

Those impressive projections imply a great change in 
the way factory communications will be handled . 

GE's GEnet LAN configuration offers 1 M-to SM-bps data rates, as many as 20 independent channels of information, compatibility with 
standard CATV systems and a family of interface modules. Diagram shows how the system links processes on the factory floor. 
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Octavio Martinez, senior vice president of GE's Intersil 
Systems, contends that more than 90 percent of 
factory-communication systems are hard-wired using a 
single channel, one device to another connection or 
using the voice-only PBX telephone switchboard as 
communication. Before networking can enter the facto­
ry, a host of problems must be resolved. They include 
developing interfaces between machinery and comput­
ers, a recessionary economy that has especially affected 
the industrial base and developing systems that control 
and monitor machinery while allowing information flow. 
The reward of increased productivity and profit is 
achieved at the risk of choosing vendors and systems 
when the market remains in turmoil. 

"When you design a computer system, you start by 
designing an architecture, but I'm not sure anyone has 
really thought through the architecture required for a 
factory," says Dr. John W. Weil, senior vice president 
and chief technical officer at the Bendix Corp. in 
Southfield, Mich. Weil recently delivered the keynote 
address at the Information Management Conference for 

Plant #1 

Modbus network 

PC-Programmable controller 

NC-Numerical control 

Network 
monit or 

Manufacturing in Chicago, where he stated that the 
success of linking individual factory elements will play a 
large part in determining the competitive success of 
companies and nations. Weil says the type of overall 
factory architecture will determine what type of 
technological solutions will be required and which 
networking schemes will emerge as leaders. 

"The overall factory architecture will determine what 
kinds of bandwidths and data rates and two-way 
conversations you need. Out of that, you make a 
specification for a communication link or a hierarchy of 
such links. Disciplines in communicating around the 
factory might require extraordinary forms ofredundan­
cy or error correction, just to make sure that the 
message really gets there," Weil said. 

Weil also stated that it could be a long time before 
standards for factory LANS evolve. He said standard~ 
usually develop in one of three ways: a de facto 
standard evolves when a manufacturer becomes 
overwhelmingly dominant, a government can impose a 
standard when some national interest is at issue, or a 

Plan t #2 

Swi tch 

Interface 

Time/ 
attendance 

X 25 network 

Gateway 

Modicon's Modway LAN system configuration is a peer-to-peer masterless device that operates at a transmission rate of 1.54M bps for 
distances as long as 15,000 ft. 
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CONRAC SERIES 2400 
The benchmark in high-resolution monochro 
The new benchmark in 
monochrome CRT displays 
comes from Con rac-
ou r 2400 high-resolution 
monitor. Advanced elec­
tronics and tube technol­
ogy combine to give you 
a fine spot size, wide video 
bandwidth, and high hori­
zontal scanning frequency. 
The result: a bright and 
crisp 1280 x 960 pixel raster­
scan display 

Ultimate clarity 
and illumination. 
No matter where you mea­
sure on the screen, the 
2400 offers a .35 mm spot 
size, and the light intensity 
of each spot has been in ­
creased by nearly 50%. 

Dynamic focusing cir­
cuitry and special beam 
focusing construction 
enable this exceptional spot 
performance. 

information on the screen 
while providing the rapid 
rise and fall times needed 
for crisp pixel definition. 
You get all the performance 
you built into your system, 
while users appreciate the 
sharp, clear image. 

Selectable scan 
frequencies. 
This convenient option can 
cut your inventory while 

giving you a new range of 
flexibility Now, you can 
buy and stock one monitor 
for horizontal scanning 
frequencies from 15 kHz to 
37 kHz, enabling com­
patibility with a range of 
systems. 

And the system user 
gets a monitor that can be 
upgraded by the simple 
change of a switch, instead 
of replacing the monitor. 

rack-slide or 
chassis-only 
configurations 
- either13"or 
19"CRT. The 
19" offers 1280 
horizontal x 960 
vertical pixel 
resolution at a 
1225-line rate, 
and the 13" offers 
1024 x 768 pixel resolution . 

Every graphics system 
will look better, and offer 
less user fatigue, whether 
the system is for industrial 
CAD/CAM or tight VLSI 
circuit design. And medical 
electronics displays have 
a clarity and crispness not 
seen before, especially if 
a wide gray scale is desired. 

Find out more: 
For detailed , descriptive 
literature, write or call : 
Conrac Division, Conrac 
Corporation, 600 North 
Rimsdale Avenue, Covina, 
California 91722 
Telephone: (213) 966-3511 
Telex: 67-0437 

Conrac Elektron GmbH 
Postfach 60, 
lndustriestrasse 18 
D 6992 Weikersheim 
Federal Republic 
of Germany 
Telefon: O 79 34/70 71 
Telex: 07-4231 elecon 

See us at the National 
Computer Graphics 
Association (NCGA) 
Show in Anaheim , 
California, June 15-18. 
Also see us at Sigg raph 
in Boston, July 26-30. 

Wide video bandwidth. 
Video bandwidth of the 
2400 is a broad 40 MHz 
(-3dB), allowing more . 

New versatility 
in applications. 
The high-resolution 2400 
is available in cabinet, 

CON RAC 

Screen data courtesy of Megatek Corporation. 
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Peripheral 
Processors 
from Xylogics 

·REGISTERED TRADE MARKS OF DIGITAL EQUIP CORP ''REGISTERED TRADEMARK OF DATA GENERAL CORP ' ''REGISTERED TRADEMARK OF INTEL NATIONAL 

More Disk and 
Tape Control 
at Lower Cost 
100% Emulation 
Peripheral Processors provide efficient 
low-cost, software transparent alternatives 
to original disk and tape controllers offered 
with Unibus•, Q-bus, Data General's 1/0 
bus•• , and Multibus••• -compatible 
systems. 
Optimum System Performance 
Peripheral Processors can go beyond 
emulation to provide throughput rates and 
maximum storage capacities not possible 
with conventional controllers . For example 
the Xylogics 440 Peripheral Processor for 
Multibus systems can operate at speeds up 
to 1 .2 MB per second on consecutive sec­
tors and control a maximum of 2.4 GB of 
storage. 
Greater Mass Storage 
Peripheral Processors let you expand 
mass storage beyond your computer man­
ufacturer's upper limits. Our model 650 for 
PDP11 and VAX systems can support eigh 
storage modules in any mix of drive capaci­
ties up to 675 MB each . 
More Choices 
Over 16 Peripheral Processors are avail­
able to handle storage devices like Win­
chester disks, streaming tapes, cartridge 
tapes, reel-to-reel tapes, cartridge disks , 
and storage modules. 
Better System Price Performance 
Peripheral Processors do more , in less 
space and at lower cost than conventional 
controllers . They increase system through 
put, and effectively lower storage costs pe1 
megabyte. 
Unlimited Growth 
Xylogics is an innovator in the field of mas~ 
storage control. Whether your plans call 
for more cost-effective peripheral control 
capabilities or complete mass storage sub· 
systems, Xylogics has what you need. Cal 
us today to learn how you can benefit from 
Peripheral Processor technology. Boston 
(617) 272-8140, Chicago (312) 660-1460, 
New York (201) 691-2800, London (0753) 
78921 , San Francisco (408) 995-5205, Lo! 
Angeles (714) 966-0888 , or headquarters 
(800) 225-3317. 

}xylogicS I 
U.S. Headquarters : 144 Middlesex Turnpike, Burlington. MA 01803 Tel : (617) 272·8140 (TWX 710-332·0262) European Headquarters : 46-48 High Street. Slough. Berks SL 1 1 ES U.K. Tel : (0753) 78921 : Telex 847978 
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standard evolves from a long period of useful experi­
mentation and a gradual development of opinion across 
the field. Weil believes the latter method is the most 
likely possibility for the factory. 

Several programs that may result in standards are 
under way. These include efforts by the IEEE and 
projects funded by government agencies. But the 
recent entrants aren't waiting and hav.e developed 
proprietary systems that they say will eventually 
interface with other networks and conform to a 
standard if one is adopted. Most vendors have adopted 
an approach using broadband technology using a 
coaxial cable. Broadband uses frequency division multi­
plexing to allow for multiple channels (including voice 
and video channels) to operate on the cable. 

H-P, which is making substantial marketing efforts in 
industrial-automation applications, believes that the 
standardization efforts by the IEEE and the baseband 
Ethernet product promoted by Xerox Corp. will 
converge. Group engineering manager of H-P's Techni­
cal Computer Group James Bell says, "We have tried to 
play the role of honest broker. We believe the two 
Ethernet-like camps, the IEEE and Ethernet, will 
converge and what we will be able to offer and what 
those people will be able to offer will be compatible. 

To other 
Tl networks 

l111e•1 in lnllu11r1 

Until that convergence, the company is believed to be 
readying an LAN than will operate at a lower speed and 
lower cost that Ethernet. 

Some analysts say attempts to tie the machinery and 
the information flow into one system is a mistake. 
"Process control for equipment and information control 
are two different animals,and a lot of people are trying to 
hang the two of them together," says C.H. "Pete" Link, 
a Texas-based factory-automation consultant. Whether 
a dual system or a single system for machinery control 
and information flow is used, the cable must be 
protected from interference. The interfaces must be 
built to withstand the industrial environment. 

The GE LAN configuration, named GEnet offers IM- to 
5M-bps data rates, as many as 20 independent channels 
of information, compatibility with standard CATV 
systems and a family of interface modules. 1/0 interfac­
es include RS232C, RS422 and 8-bit parallel and 
asynchronous rates as high as 56K bps. Protocols 
supported include the proposed IEEE 802 standard, 
asynchronous terminals, HDLC, DECNET and GRTS. 

The system's GEnet bus interface unit acts as a 
communications controller, allowing connected devices 
access to the cable. A family of µp-driven r/o modules 
supports user interfaces and protocols, with each BIU 

To other 
public , industrial 

networks 

Texas Instruments' broadband strategy includes the Tiway I and II networks, both aimed at networking industrial controls into a distributed 
environment. 
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HIGHER YIELDS 
With the new Altos 8086, eight-user, 

16-bit microcomputer family. 

Altos, the multi-user networking and 
communications company, lets you 
enjoy a more profitable yield. Now 
you can effectively accommodate up 
to 8 users. with true multi-tasking, 
on your microcomputer system and 
get 16-bit 8086 multi-user perform­
ance and features at an 8-bit system 
price. 

With the Altos ACS8600 family, 
you can perform bigger, more com­
plex computer tasks. With a larger 
word size for more powerful instruc­
tions and direct addressing of more 
memory, you can do more jobs 
faster. And you can now handle 
complex mathematical problems, 
large data base searches and other 
demanding applications in far 
less time. 

1-8 Users 

Winchester Disk: 
10. 20 or 40Mb. 
expandable to 80Mb 
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With the 16-bit ACS8600 family 
you'll get a unique set of features: 
• Multiple processors (Intel's 8086, 

8089 and optional 8087 math chip) 
• Direct addressing from 500 KBytes 

to one megabyte using 64K MOS 
RAM memory chips 

• Error detection and correction 
• Proprietary memory management 
• Full communications support 

(Async, Bisync & Networking) 
•Integrated Winchester-10, 20 or 

40 MBytes, expandable to 80 
MBytes. with floppy or mag tape 
backup 

• Multibus·· expansion interface 
•Easy conversion of ACS8000 8-bit 

software and files to 16-bit 
ACS8600 

•Four operating systems: CP/ M-86;· 
MP/ M-86;· OASIS-16 and XENIX'" 
(UNIX'" ) 

Tuke a closer look at these 
features. Multiple processors work 
together to share the workload for 
faster execution and response time. 
A unique memory management 
system subdivides up to one mega­
byte of memory. automatically giving 
each user the maximum available 
memory. Error detection and cor­
rection reduces system errors. Full 
communications facilities support 
asynchronous and synchronous pro­
tocols to allow complete networking 
capabilities. In fact, every Altos com­
puter has the capability to handle 
network data rates up to 800 
Kilobaud. 

Integral data storage includes 
a choice of 8-inch floppy disks or 
magnetic tape backup option, plus 
a choice of Winchester hard disk 
capacities from 10. up to 80 MBytes. 
A Multibus·· expansion interface 
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allows the implementation of 
Ethernet:· SMD mass storage, 
A-to-D converters, IEEE-488. digi­
tizers and a 9-track tape drive. 

The proven OEM supplier. The 
Altos ACS8600 family joins a growing 
family of field-proven products. In 
just four years, we 've shipped more 
than 15,000 systems to our OEM 
customers. 

Harvest a higher profit yield 
with Altos· 16-bit capabilities. Call our 
toll free number or write Altos 
Computer Systems today for product 
information and OEM pricing. 
(European Head Office) 39 Champs 
Elysees, 75008 Paris, France. (33-1) 
225-9342, Tulex 280888 MAISAL 
PARIS. (World Headquarters) 2360 
Bering Drive, San Jose, CA 95131. 
(408) 946-6700, Tulex 171562 ALTOS 
SNJ or 470642 ALTO UI. East Coast 
(201) 228-5748. 

Packed with 
Fresh Ideas 

(Ali:O)) 
COMPUTER SYSTEMS 

800-538-7872 
(In Calif. 800-662-6265) 
*ACS8600·10 and ACS8600-10 MTU single unit retail prices . 
Multibus is a trademark and •8086. 8089 and 8087 are products of 
Intel Corp. 
CPt M-86 and MPt M-86 are trademaOO of Digital Research. Inc. 

OASIS-16 is a product of Phase One Systems. 1nc. 
XENIX is a trademark of Microsoft and Is a microcomputer implementation 
of the UNIX ·· operating system. UNIX is a trademark of Bell Laboratories. 

Ethernet 1s a trademMk of Xerox Corp. 
© 1981 Altos Computer Systems 
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The lntersil Systems team that developed the hardware for GE's 
GEnet LAN for the factory and office is (left to right) Robert Gretz, 
senior engineer, Richard Wittlin, manager of engineering, and Dr. 
Kenneth Bloom, director of engineering. The broadband GE system 
provides a closed-circuit "data highway" that can be used to link all 
components of an automated factory into an advanced, "paperless " 
industrial system. 

containing as many as four 1/0 modules and as many as 
16 asynchronous or synchronous access devices, a CATV 
modem and a network-access module. The network 
access module is used to implement the carrier-sense 
multiple access with collision detection (CSMA/CD) 
strategy. The GEnet operating system conforms to the 
proposed IEEE 802 LAN standard and includes and goes 
beyond levels 1 and 2 of the ISO reference model to 
provide both network and transport services. GE also 
provides a communication controller programmable 
system for protocol translation between devices. A 
typical network with 20 mus sells for about $100,000. 
This year, the company plans to offer a token-passing 
access method and the first of several gateways for 
tying GEnet to other networks. The company has 
interfaces for Digital Equipment Corp., Honeywell Inc. 
and Data General Corp. computers and plans H-P and 
International Business Machines Corp. interfaces. 

GE officials claim that an internal study shows that, in 
a moderately automated factory, networking only a few 
software-based components, such as robots, security 
and fire systems, machine tools and master computers, 
would result in scrap reduction saving several million 
dollars, and increased productivity and maintenance. 
Thousands of dollars could be saved per machine tool 
simply by eliminating the paper tapes used to program 
numerical machine tools, the company says. 

Texas Instruments Inc. 's broadband strategy in-
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eludes the Tiway I and Tiway II networks, both aimed 
at networking industrial controls into a distributed 
environment. Ti way I is an extension of the company's 
programmable-controller hierarchical network, and 
Tiway II is a peer-to-peer network designed to use 
broadband CATV technology. In a statement accompa­
nying the announcement of the two systems (Tiway I is 
an upgrade of a product introduced in 1980), Tl's 
industrial control manager Mac McDonnell said, "We 
compared industrial-control requirements for reliability 
and ease of use against proposed systems and proposed 
standards from Technical Society Committee activities. 
We saw no guarantee that the proposed LANs would 
meet factory-automation needs or survive the industri­
al environment." 

Tiway I uses the X.25 protocol. By year-end, the 
company intends to upgrade the system to a 19.2K-bps 
baud rate with the ability to attach 254 devices. The 
company also will add a network controller to provide a 
gateway to non-TI minis and µcs over RS232C ports. 
Tiway I will be compatible with Tiway II through a 
gateway. Tiway II will have future compatibility with 
other media such as fiber optics, twisted-pair cables 
and phone lines. The CATV coaxial cable provides 
data-transfer integrity because the bandwidth is out­
side the industrial noise frequencies, the company 
claims. Data rate will exceed lM bps. 

Gould's networking plans revolve around the 
Modway system, a peer-to-peer, masterless (no master 
or bus-arbitration device is required) system that 
operates at a transmission rate of 1. 54M bps for 
distances as long as 15,000 ft. As many as 250 devices 
can be supported over coaxial cable. The communica­
tion channel is time division multiplexed among devices 
needing to communicate and uses token passing as an 
access mechanism. The system is sold with Gould 
Modicon programmable controllers but will be able to 
connect other devices when interfaces become avail­
able. 

Whichever technology or topology is used, there is a 
constant need for common interfaces between different 
vendor brands and a need to include the ability to 
implement the network modularly. "In today's econom­
ic environment, you must very carefully select which 
things you do. If you don't work on a modular basis, one 
in which you can revise priorities, you are going to be in 
trouble," says DEC vice president Roger Cady, who 
oversees the company's Manufacturing, Distribution 
and Contrnl Product group. DEC sells unified plant­
management networking products through the group. 

"(Factory automation) is an immense market, and 
there are a lot of smaller companies out there that could 
use a smaller version of the sort of products we have," 
Cady says. • 
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CUA!IVI MICllO SYSTIMS AlllOURCIS 
THI BIAU!IPULLY S!YLID 9607 !AILI TOP IRCLOSUU POB !HI OPPICI 

ARD !HI BUGGID 9608 BACK MOUll'.r IRCLOSUU POB !HI PIILD 

The 9607-Prettiest thing to hit the office 
since the mini-skirt. And we 're proud of our 
newest support hardware item for EXORbus 
microcomputer cards. The 9607 provides 16 
slots and a system power supply in an attractive 
2011 BV211 2011 package. It comes in ready-to-use form 
complete with fan and circuit breaker and the rear 

punched to accept a variety of I/O connectors. 
Best of all it's a twin package to our line of 10, 20, 
and 40 megabyte Winchester Disc Storage Modules. 
!he 9608-Bugged, Versatile and Ugly. We have 

the answer for your industrial EXORbus enclosure needs 
too. The 9608 provides 8 card slots and has every­

thing the 9607 has (Except good 
looks). It's even available with an 

optional 14 megabyte Winchester , ~08:0' 4 
oo;: ~oo.t disc dri ti companion floppy. All this in only 7 .,,1~":t4l-;OJ- . 

inches of rack height with 12 inch depth. la Ja.c>.c> 8,_""~ 
Looking good! Fill our Beauty or our Beast with a 

19 44'ii.f~~IT!TJr08 ~..,., 
selection of our EXORbus compatible cards and you 90

"'.c>o ~f<11,1;;! 
have an instant system to meet most microcomputer r.c>1ilT 041,1,. ·

4
· <t,v£1 

requirements. Why not call us right now to arrange a 193
-.c>181 

trip for one of our catalogs. ·~1:.~~!::~1521 

17~1111111111111111111111111111
111110

' 
CIRCLE NO. 85 ON INQUIRY CARD 



Production monitoring 
in a diesel-engine plant 
By Amy O'Neal Rogers, Belcan Corp. 
and Fred E. Lowe, Culverin Corp. 

Production-monitoring systems are coming to the 
forefront as one of the most important components in 
the integrated factory. Such systems assure a smooth 
manufacturing process by quickly directing plant 
personnel to machine failurP,S and warning when 
preventive maintenance, such as tool changes or 
quality-control checks, are required. 

In April, a production monitoring system was 
installed at a General Motors diesel-engine assembly 
plant in Morraine, Ohio. Belcan Corp., Cincinnati, 
designed the system, and Culverin Corp., Dayton, 
Ohio, provided the monitoring software. The system 
connects a variety of minicomputers, CRT terminals and 
programmable controllers over a broadband coaxial­
cable network. A Digital Equipment Corp. PDP 11/70 
minicomputer, programmed in FORTRAN under 
RSX11-M, serves as a monitor, which communicates 
with 200 Modicon PCs, and 14 Intelligent Systems Corp. 
color terminals. Interactive Systems Corp. and 3M 
Corp. supply the communications subsystem, with a 
DEC PDP 11/34 front-end processor. 

The system monitors more than 150 machines for 
fault detection and more than 3000 stations within 
machines for tool changes or quality-control checks. 
The monitoring computer automatically gathers ma­
chine-status and cycle-count data from PCs throughout 
the 21-acre plant. The host interprets the data from the 
PC and sends appropriate information to CRT terminals 
on the plant floor. Plant personnel use the information 
they receive to determine what action must be taken on 
what machines. 

Before the system's installation, data in the plant 
flowed between PCs and their associated machines and 
from plant personnel to machines. Although the PCs 
contained the information to determine machine status 
and cycle count, the data were unobtainable. A worker 
had to be assigned to each machine to determine if it 
was working properly. 

The production-monitoring system changed the man/ 
machine relationship and allowed GM to close the 
information gap. With the monitoring computer and 
changes to the PC program, users can react to data 
received from the PCs via CRT terminals, rather than 
from the machines. Fewer workers need be assigned to 
monitoring duties because the system enables one 
worker to monitor a greater number of machines. 
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Robots used in engine assembly are also tied into GM's 
production-monitoring system. 

GM's production-monitoring system monitors more than 150 
machines for fault detection and more than 3000 stations within 
machines for scheduled tool changes and quality-control checks. 

Two subsystems comprise the production-monitoring 
system: the data-gathering subsystem and the monitor­
ing subsystem. 

The data-gathering subsystem consists of the moni­
tored machines and their PCs. The subsystem collects 
data to determine the status of machines and cycle­
count data. Machine-status information tells a user 
whether a machine is on or off, in automatic or manual 
mode and loading or unloading a part. Status informa­
tion tells a user whether the stations of each machine 
are operating. Effective status reporting must be 
quick, up-to-date and formatted in the PC in such a way 
that information can be easily obtained and interpreted 
by the monitoring computer. Using a bit-setting 
technique, the monitoring logic packs the status 
information into one block of registers, which can easily 
be accessed by the computer and decoded. 

Cycle-count data are maintained so that the monitor­
ing computer can determine when tool changes and 
quality-control checks are needed. For example, if a 
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-
The 
CM-20/Q22 
with 22 bit 
RSX-11M 
version 4.0 

100% DEC System!! LSl-11/23 with 1 megabyte of 
memory (4 MSV11-LK's) 20 megabytes of disk 
(2 RL02's), and 6 serial lines. The system includes 
RSX-11 M, version 4.0, documentation, complete 
cabling, and a VT100-M as shown above. $23,950.00 

Other RSX-11M systems available in small racks as 
shown with up to 192 megabytes of storage and up to 2 
megabytes of memory. 

From your RSX-11M specialists: 

.. 250 Prospect Street 
Waltham, Massachusetts 02154 
617-894-3278 
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INTRODUCING ... 
Mini-Express & 
Maxi-Express 

Packaging 

These safe, dust-free diskette and storage re­
trieval units have a pop-up easel that provides 
easy retrieval. You get easy flip-through re· 
trieval of up to 1 O diskettes in a wide selection of 
vinyl grains and colors. Custom identification 
also available. 

Call us about the convenient Mini and Maxi· 
Express and other software packaging ideas. 

10150 Crosstown Circle, Eden Prairie, MN 55344 
(612) 944-7010 
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A broadband coaxial-cable network (shown as black line) connects . 
the production-monitoring system. The 21-acre diesel-engine assem­
bly plant has 14 CRT displays in eight production areas (enclosed in 
broken lines). A 15th display is located in an administrative office. The 
monitoring computer gathers data from PCs attached to machines, 
interprets the information and transmits it to the shop floor. 

machine is down for unscheduled maintenance, and a 
foreman sees on the CRT screen that a tool change is due 
in 30 cycles, he can change the tool early to minimize 
down time. As with status data, machine and station­
cycle count data are collected in blocks of registers. 
Two cascaded counters are used for each accumulator, 
ensuring that each PC can maintain its counts for at 
least 24 hr. Although the monitoring computer reads 
the status registers each time it polls a PC--every 5 to 
10 sec.-the cycle-count data are read less frequently­
every 10 to 15 min.-because those data support less 
critical functions. 

The monitoring computer subsystem reads and 
interprets data from both the PCs-the "alarming" 
function-and from the system users- the "user­
interaction" function. 

The alarming function collects status information for 
the monitored machines and machine stations, and 
maintains cycle-count data for determining when tool 
changes and quality-control checks are required. 

The user-interaction function allows plant personnel 
to notify the system when events such as tool changes 
or quality-control checks have occurred. The function 
also allows users to obtain more detailed information 
regarding a machine failure or a required action. 

Access to the system is controlled by a security 
scheme that allows a user to perform only those 
functions that relate to his job. Tool setters, for 
example, have the authority to tell the system that a 
tool change has been completed, but not to shut down 
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System 
user 

Machines 

Monitoring 
computer 

PCs 

Although all the data to determine the status of a machine reside 
In the PC, the data were unavailable to users before the installation of 
the production-monitoring system. The system provided a closed­
loop communication channel by which users could extract relevant 
machine information from the PC through the monitoring computer. 

the system. Users interact with the system via the CRT 
displays, each of which are divided into the alarm area 
and the user-information area. 

The primary display, which a system user normally 
sees, is updated continually as data are received from 
the PCs. Through the use of color, inverse video and 
blinking, the display indicates any machine in the 
monitoring area that requires attention and the number 
of machine cycles until the next scheduled tool change 
or quality-control check. If more detailed information is 
required, such as when a failure occurs, a user can 
request a secondary display for a machine. This display 
provides a snapshot of the requested machine with 
status and cycle-count information for each station. 

Before performing any function other than request­
ing a primary or secondary display, a user must 
perform a sign-in procedure, which allows the system 
to time- and date-stamp all transactions and to establish 
which functions a user can perform. After signing in, 
the operator can request a function or a menu showing 
what functions are available. A question-and-answer 
scheme is used if possible so that the user can respond 
with a yes or no. Based on authorization, users have 
access to verification of tool changes and quality-control 
checks, remapping of a CRT to monitor a different area 
of the plant, running a report, shutting down the 
system and altering of data in the system tables. 

The production-monitoring system meets its design­
ers' main objective by showing floor personnel where 

MINI-MICRO SYSTEMS/June 1982 

l111em1 in lnll111r1 

The primary display presents up-to-date status reports on an 
assigned portion of an assembly line. Color variations, blinking and 
reverse video convey the importance of each status message. The 
upper portion of the screen displays the alarming functions, and the 
lower portion displays the user-interaction function. 

and when a machine fault occurs. Both the data­
gathering subsystem and the monitoring subsystem are 
easy to maintain and modify. 

The data-gathering subsystem logic is consistent 
from PC to PC, thus simplifying system implementation 
and maintenance. In addition, each PC has a store of 
unused registers and logic lines for expansion to the 
monitoring system. 

The modularly designed monitoring subsystem soft­
ware also has several features that facilitate mainte­
nance and modification. Its major functions, such as 
communications, status recognition and CRT handling, 
are separate so that each can be modified individually. 
A central dispatch function that handles user requests 
allows functions to be added to the system. Planned 
enhancements include production-scheduling and 
-tracking capabilities, integrated-Pc support and 
graphics. • 

NEX:I! MON:l!H IN MMS 

Watch for Mini-Micro Systems' annual special 
report on computer graphics in the July issue. A 
comprehensive survey of graphic terminals for 
business and science applications will lead off the 
feature section, which will be augmented by sev­
eral other graphics-related articles, including: 

•A look at turnkey graphic systems. 
• A tutorial on graphic-input peripherals. 
•A survey of color hardcopy devices for graphics. 
Mini-Micro Systems is also planning major 

product survey articles in coming months, 
including microcomputers in August, high-level 
languages and development systems in September, 
memory systems in October and computer 
terminals in November. 
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More Room ... 
More Multibus Cages. 

ONLY FROM ELECTRONIC SOLUTIONS! 

More Room 
You get more room for extra cards 

without increasing overall size. because 
our design gives you greater inside 
dimensions. 

0 

Intel 
No.of 

4/1 8/2 12/3 16/4 20/5 slots/cages 

3.34 6.68 10.02 13.36 16. 7 
Cage Length in Inches 

More Reliability 
All cages are constructed of sturdy. 

durable anodized aluminum with a 
single mother board backplane ... a 
concept that increases reliability and 
minimizes interconnections. 

Rack Mounting 
Too! 

More Models 
We have more models than all our 

competitors combined. Choose a cage 
with 3. 4. 5. 6. 7, 8, 9. 12, 14. 15. 16. 20. 
24 or 26 slots for the right solution to 
your problem. We have models with 
either 0.6" or 0.75" card centers and can 
even accommodate wlrewrap cards . 

Intel 
0 i---------

4 8 12 16 20 
slot slot slot slot slot 

Multi-Cage Wirewrap/ISBX Capacities 

All models are electrically and 
dimensionally interchangeable with 
Intel 's iSBC-80® Cages. 

More Warranty 
A three year warranty is your 

assurance of quality. 

More Information? 
Call our toll free number 

(800) 854-7086 

Electronic Solutions 
5780 Chesapeake Ct ., San Diego, CA 92123 

(714) 292-0242 
Telex II (TWX): 910-335-1169 

Note Multi-Cage IS a re91Stered trademark of Electronic Solutions 
Multibus, Intel and 1SBC-80 are trademarks of Intel 

® 
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DEC aims Professional series 
at industrial users 
By Frank Catalano 
Associate Editor 

In an effort to bring white-collar solutions to 
blue-collar chores, Digital Equipment Corp., Maynard, 
Mass., will tap its installed industrial-customer base 
with its new line of desk-top computers. DEC is aiming 
the systems at supervisory applications on factory 
floors. 

Although the four low-end systems will be marketed 
through DEC's Manufacturing, Distribution and Control 
group, the 16-bit Professional 325 and 350 computers fit 
into DEC's industrial architecture, says Roger Cady, 
executive vice president of the MDC group. Program­
mable in BASIC and running Aristis, a subset of DEC's 
RSX-11 operating system, the 325 and 350 systems are 
hardware and software compatible with larger v AX and 
PDP-11 computers and are equipped with expansion 
slots for interface cards. Prices for the 325 start at 
approximately $3990, and prices for the 350 start at 
approximately $4990. 

In a factory environment, says Tony Ryanczak, 
market development manager for MDC, the system can 
be used as work stations by the first level of plant 
management to fill the information gap between 
production and business management. The planning 
and business functions are typically run on mainframes, 
and the machine process-and-control functions are run 
on minis, µcs or programmable controllers, Ryanczak 
says. 

"The plant foremen or production engineers were at 
the mercy of the mainframe, which extracted any 
supervisory data from the process-control computers 
and displayed the data on terminals located on the plant 
floor," says Ryanczak, "The Professional computers 
bring processing power down into the factory, where 
data -can be directly accessed and manipulated." 

Cady notes that, because the new systems are 
compatible with larger DEC computers, a user need not 
reprogram his process-control computers or main­
frames to tie in with the supervisory unit on the plant 
floor. "The Professional computer has all the intelli­
gence it needs to access and manipulate the data the 
user requires," he says. "It extends into the factory the 
distributed-data-processing concept that DEC pioneered 
in the office 15 years ago." 

Cady says that the 325 and 350 can perform 
supervisory functions, including production planning, 
resource allocation, quality control, energy manage-
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Digital Equipment Corp.'s manufacturing, distribution and con­
trol group is planning to sell the company's new line of desk-top 
computers into its installed industrial base for supervisory appli­
cations on the factory floor. 

ment and preventive maintenance, and typical office 
applications such as electronic mail and word process­
ing. "The same kinds of communications tools that have 
enhanced office productivity could also be applied on 
the factory floor," he says. Ryanczak notes that the 325 
and 350 can be equipped "downstream" with industrial 
1/0 capabilities, ruggedized packaging and IEEE inter­
faces for direct machine and process-control applica­
tions. DEC is concentrating on supervisory applications 
with the initial release to gain a lead in a relatively new 
and untapped market. "DEC already has approximately 
35 percent of the direct factory-control market with our 
larger systems," he says. "We're working on building an 
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Solve your 
purchasing 
problems ... 
with the new 1982 U.S. 
Industrial Directory! 
Join the thousands of satisfied 
users who have discovered that 
the U.S. Industrial Directory is 
the best source of information 
on industrial product manufac· 
turers and suppliers. Just fill 
out the order form and mail 
ittO: 

U.S. Industrial Directory 
270 St. Paul Street 
Denver, co 80206 
USA 

r------------, 
The New 1982 U.S. Industrial 
Directory-ORDER FORM 
SATISFACTION GUARANTEED-
30 DAY RETURN PRIVILEGE 
D YES! Send the U.S. Industrial Direc­
tory to me immediately! I want to solve 
purchasing problems and save time and 
money in 1982. (Please allow 60 to 90 days 
for delivery.) 

signature 

dale 

TOTAL COST FOR ALL FOUR VOLUMES: 
(Payable only 1n US funds) 

D United States ................ S 75.00 
D Canada and Mex ico .......... S 80 .00 
D All other countries ........... $125.00 

PREFERRED METHOD OF PAYMENT: 
0 PAYMENT ENCLOSED 0 6111 me 
D 6111 my company-P 0 attached 

PLEASE PROVIDE THE INFORMATION 
REQUESTED BELOW. THANK YOU . 
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applications strategy for plant managers. There's no 
one dominant in that market, and the new Professional 
series provides us a perfect vehicle to fill the void. " 

Alex Beavers, a manager of strategic planning for 
the Industrial Electronics Business Group at General 
Electric Co. , considers DEC's strategy wise compared 
to that of other companies offering industrialized 
personal computers for process-control applications. He 
says products from Hewlett-Packard Co., Tektronix, 
Inc., and Fluke Manufacturing Co. lack the multi­
tasking operating systems and 1/0 and computation 
speeds needed for most machine- and process-control 
applications, and are limited in their applications. "I see 
the need for the small computer in the factory as a 
means of distributing intelligence and providing an 
interface between the human and all the automation 
going on out on the floor,'' Beavers says. "The small 
personal computer will be an important element in 
collecting data from machines and displaying the data 
in a way that will be useful to plant management." 

While the systems are not enclosed in ruggedized 
cabinets to withstand harsh factory environments, 
most applications for the systems do not require such 
enclosures, says Cady. "If you start talking about using 
them on the shop floor of Norton where you have a hell 
of a lot of abrasive dust floating around and grease and 
so forth, you may run into trouble," he says. "Such an 
application would require a different level of product." 

DEC plans to market the Professional series under the 
MDC group's Unified Plant Management Strategy, 
which prompts customers to look at the total solution to 
their factory needs, Ryanczak says. "We're trying to 
get people to evaluate more than point applications,'' he 
says. "We want them to build their solutions around our 
architecture, our hardware and software compatibility 
and communications capability. We have the systems 
architecture, compatibility and communications, but we 
have to work on the various applications." DEC did not 
introduce any industrial application packages with its 
Professional series in May, but Cady says his group is 
working with third-party software houses and its 
internal programming team to develop such packages. 

Although the MDC group caters primarily to large 
Fortune 500 companies and OEMS, the new systems will 
open markets with smaller companies as well, Cady 
says. "The key to the usefulness of these systems is 
that they're relatively inexpensive and easy to pro­
gram,'' he says. "They'll provide new functionality to 
Fortune 500 companies and will bring first-time 
computing power to smaller companies." 

The MDC group will sell to large-volume buyers 
directly but will depend on third-party software houses 
to handle smaller companies, Cady says. • 
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Shugart robot system 
builds disk drives 
By Eric Lundquist 
Associate Editor 

A robot system is ready to join the work force at 
Shugart Associates where it will assemble the basic 
parts of a floppy-disk drive. The system, named FAB-1, 
is the product of Shugart's Advanced Production 
Technology group. APT manager Ron Albo contends the 
system is one of the first to do practical assembly work. 

FAB-1 is scheduled to enter the production line by 
mid-year at the company's Roseville, Calif., manufac­
turing plant. The FAB-1 process automatically com­
pletes sub-assemblies of Shugart's SA410 (single-sided) 
and SA460 (double-sided) 51/4-in. Minifloppy-disk 
drives. Plans call for the system to crank out a 
completed sub-assembly every 53 sec. over a 10-hr. 
shift. One operator will be able to oversee two of the 
systems and do the work that now requires six people. 
Albo expects the system to pay for itself in two years. 

The system's success highlights the possibility of 
using robots for assembly and illustrates the emerging 
market for system builders using standard robots and 
controllers and incorporating them into a production 
system. Albo and the APT team found themselves cast 
into the role of system builders when an initial interest 
in robotic assembly received financial backing from a 
skeptical management. When a quick survey of the 
robot industry revealed a lack of system houses 
building the type of assembly system Albo wanted, the 
APT team decided to do the work themselves. FAB-1 has 
removed that management skepticism, and Shugart is 
considering extensive use of robotic assembly systems 
throughout the manufacturing operation, Albo says. 

The sub-assembly process begins when a SA410/460 casting is 
picked up from a conveyor line by the robot and moved to the first of 
three processes. 
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Shugart engineers Jack Brown (left) and Ron Albo, who 
pioneered the company's use of robotics, monitor the sub-assembly 
process of the SA4101460 family of 51/4-in. Minifloppy disk drives . 
Placement on an assembly line is scheduled for mid-1982. 

The Shugart system assembles the first eight 
components of the disk drives. Parts are removed from 
feeder mechanisms by a Unimation Corp. Unimate 500 
robot. A robotic arm places the parts on a series of 
presses controlled by a Texas Instruments Inc. pro­
grammable controller that uses ladder-relay logic. 
Robot and controller movements are coordinated, but 
there is no electrical connection between the two. 

The robot operates under v AL, a proprietary robot­
oriented language developed by Unimation. Albo and 
Jack Brown, an outside consultant working with 
Shugart, were able to write the system's software 
despite having no knowledge of VAL. The VAL program 
is written in about 300 program steps. 

The system essentially mimics the manual process: 
the robot picks an SA410/460 casting from a conveyor 
line and moves the casting to the first of three presses. 

After the casting is positioned at the first press, a flange bearing 
supplied by a feeder line over the press is inserted on the casting. 
While the sub-assembly remains there, the robot picks up a spindle 
and positions it at a second press. 
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Hlghquanty 
have to be expeneiW. new 
VISUAL 500 and VISUAL 550 
terminals emulate the Tektronbe 
4010 but cost only about half as 
much. And they have 768 x 585 
resolution for sharp text and 
graphics display on a large 14" 
screen. 

Both the VISUAL 500 and 
VISUAL 550 are compatible 
with standard business, labora­
tory, and scientific software in­
cluding PLOT 10,'" DISSPLA~ 
TELL-A-GRAF ~ SAS/GRAPH 
and Dl3000/GRAFMAKER. 

Auxiliary Port supports 
printer /plotters and data tablet. 

VISUAL 500 $2,495 LIST 

Character Mode Terminal with Emulations 

pie~ 
rectangle pattef1t • HaSter 
scan technology prbVldes fast 
data update and develops a 
bright display image. 

Powerful alphanumeric oper­
ation is also provided, displaying 
80 characters by 33 lines with 
separate display memories 
for alpha and graphics modes. 
The VISUAL 500 provides 
switchable emulations of the 
DEC VT52~ Data General 0200, 
Lear Siegler ADM-3A, 

MQde ten1\fnat WhiCh oomplie$ 
to the ANSt X3.64 standard. 

VISUAL 500 and VISUAL 
550 ... the latest in the industry's 
finest Hne of video terminals. 

Call or write for details. 

Service available in principal 
cities through Sorbus Service 
Division of Management Assis­
tance Inc. 

Buffered Editing Terminal 
w~h ANSI X3.64 Standard 

See for yourself 

Visual Technology Incorporated 
540 Main Street, Tewksbury, MA 01876 
Telephone (617) 851-5000. Telex 951-539 
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With the sub-assembly process completed, the unit is placed on 
a second conveyor line. After a visual inspection, the sub­
assemblies are taken to a final assembly production line for 
completion of the manufacturing cycle. 

Another casting is automatically shifted into position on 
the conveyor line, replacing the one removed by the 
robot. 

After the casting is positioned at the first press, a 
flange bearing supplied by a feeder line over the press 
is inserted on the casting. While the sub-assembly 
remains there, the robot picks up a spindle and 
positions it at a second press. Once the spindle and a 
spring have been inserted, a plane bearing is added, 
followed by a pulley. 

While the casting remains at the second press, the 
robot picks up left and right guide rods and positions 
them at a third press. The rods are attached to the 
casting through pressure supplied by a flat press. With 
the sub-assembly process completed, the unit is placed 
on a second conveyor line. After a visual inspection, the 
sub-assemblies are taken to a final assembly production 
line for completion of the manufacturing cycle. 

The parts are fed to the system using a basic gravity 
system, one of the areas that requires additional 
development. Albo says the company plans to use 
six-axis, rather than five-axis, robots in future sys­
tems. With a five-axis system, layout is limited to radial 
orientation. A six-axis robot could use a wall-mounted 
parts system. Installed on a factory floor, the system 
will be surrounded by a wire cage. An operator with a 
kill switch will oversee the system. 

The next step for Albo will be to develop plans for 
tying the robot systems into larger factory data­
collection systems. Shugart has invited several large 
companies to discuss further automation of factory 
operations. 

"We plan to put robots where they make sense, and 
all robot projects have to have a pay back. One of the 
ground rules for vendors is the need to make a 
provision for data output," Albo says. • 
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Desperation 
It may be the 
best reason to 
switch to Opus. 
If you suddenly find a 
hole in your inventory, 
there are two things you 

can do. Call one of our competitors, take two 
aspirin, and hope for the best. Or call us, 
sit back and relax. First off, we 
manufacture what we sell. 
And second, we guarantee 
48-hour delivery. So give 
our promises a test. Call 
800/321-9330, or write 
to Computer Resources, 
Inc. , 4650West160th 
Street, Cleveland, OH 
44135. 

Quality Flexible Diskettes, Single-Disk Cartridges, 
Multi-Level Disk Packs , and Magnetic Tape. 
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'IHE DSD880 
WINCHESI'FR SYSTEM. 

MADE 'I'HE WAY 
DIGITAL WOULD MAKE IT. 

EXCEPT DIGITAL 
DOESN'T MAKE IT. 

HyperOiagnostics, HyperService and Rapid Module Exchange are trademarks of Data Systems Design, Inc. 
PDP is a registered trademark of Digital Equipment Corp. 



The people at Digital are a pretty smart 
bunch. They make some of the finest small com­
puters in the world. So we like to think that if 
they were to make a new storage system like our 
880 Winchester /Floppy, they'd do it the same 
way we did. 

First of all, they'd make it extremely reliable 
with extensive testing and by using one of the 
most reliable storage technologies known, the 
Winchester. 

Next, they'd offer it in different capacities, 
like 7.8, 20.8, and 3L2 megabytes, with a choice of 
.5 or 1 Mb floppy back-up, or none at all. 

These different configurations would, of 
course, be fully compatible with Digital's LSl-11 
and PDP®-11 computers. 

And the whole package w_ould be extremely 
compact, just 5% inches high, so it would save 
space and fit in almost anywhere. 

They might even add some on-board self­
diagnostics, similar to our exclusive HyperDiag­
nostics;· so you could test, exercise, and debug 
without a CPU. And cut down on your service 
costs at the same time. 

Maybe they'd eve!) institute a module swap 
program, something like our Rapid Module 
Exchange,'" which would be designed to get you 

back up and running within twenty-four hours. 
Finally, since this system would be so 

dependable, they'd be able to offer their extended 
service at a much lower price-much like we do 
with our own HyperService,™ which goes into 
effect when the 90-day warranty expires and 
covers everything. 

And then, as if it weren't good enough 
already, they'd offer this remarkable storage sys­
tem at a lower cost per megabyte than any com­
parable system. 

The fact is, though, Digital doesn't make 
anything like this. 

Which is why we make the DSD 880 Win­
chester system to go with your Digital computer. 

And, why we make it the way we do. 

Corporate Headquarters: 2241 Lundy Ave­
nue, San Jose, CA 9513L Eastern Region Sales and 
Service: Norwood, MA, 617 769-7620. Central 
Region Sales: Dallas, TX, 214 980-4884. Western 
Region Sales: Santa Clara, CA, 408 727 -3163. 

DATA SYSTEMS DESIGN 

' .. - .• ·'' ·. . .. , . . .. ~,··'•~· •"t~ . , .. , '· . . . 1NtERN South • _ t , nii;:, ~ -t ~~ r~"lt , • • , ;;.t .. , • 

America (office in U.S.A.) 415/967-8818; Denmark 01/83 34 00; Finland 90/88SO11; France 03/956 8142; Israel 03/ 298783; Italy 0214047648; 
Japan 06/323-1707; Netherlands 020/45 87 55; New Zealand 4/693-008; Norway 02/78 94 60; Spain 341433-2412; Sweden 08/ 38 03 70; 
Switzerland 01/730 48 48; United Kingdom 4417073/34774; West Germany and Austria 089/1204-0; Yugoslavia 61/ 263-261. 
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Applica t ion soft ware 

Hardware and sys tem 
sof twa re 
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FEATUB HIGHllGHTS 

SMALL-BUSINESS COMPUTIRSs Ask a group of small business­
men to describe the difference between minicomputers and micro­
computers and you'll get one answer: "Who cares?" Businessmen 
are more interested in solutions to their corporate problems than 
in computer hardware. They understand the benefits of compu­
terization but have run their businesses on paper because multi­
user hardware/software business systems were too expensive. 
But that is rapidly changing. Small-business computers are 
more numerous than ever becase developing and manufacturing 
them is easier than ever. Manufacturers face a vast array of 
powerful microprocessors, transportable software and inexpen­
sive peripherals. Most make-or-buy decisions have become buy­
from-whom decisions. The practical integration of mini/micro 
CPUs, software and peripherals into end-user and OEM systems 
demands familiarity with vendors and products. A comprehen­
sive survey begins on p. 201. 

DISK DRIYISs The days when an 8-in. disk drive could be 
considered compact are long gone. SyQuest Technology's 
SQ-306 is a 3.9-in. Winchester that will be available in fixed- and 
removable-media versions, each with 6.38M bytes of unformatted 
capacity. A complete product description starts on p. 239 ... A 
new single-board controller for Multibus-based systems can 
simultaneously interface to 8-in. Winchester, streaming-tape 
and 5V4-in. floppy drives. Data Systems Design 's DSD 7215 con­
troller features "pipelined" architecture, one-way interleaved 
transfer rates, on-board separation and transparent disk error 
correction. An in-depth look at the controller begins on 
p. 231 . .. The trend toward use of intelligent peripherals in 
computer systems has extended to disk drives. For a look at the 
first intelligent disk drive from Cynthia Peripherals Corp., 
seep. 259. 

TICHNOLOGYs Computer crime is on the rise. System integra­
tors and ISOs must move to provide adequate protection, not 
only to take advantage of a growing market for security features, 
but also to avoid lawsuits and comply with new federal regula­
tions. For a look at what 's going on in minicomputer/micro­
computer security, seep. 251 . .. The maturing of digital speech­
compression-and-synthesis technology has prompted the evolution 
of many inexpensive, medium- to high-volume products that tell 
users anything from the time of day to the price of groceries. 
National Semiconductor 's new speech-editing system, the 
Digitalker, makes synthesized speech economical for even 
limited-run products. A description starts on p. 219. 

DATA COMMUNICATIONSs Local-area network developers may 
have placed too much emphasis on which communication 
medium-baseband or broadband coaxial cable-is the ultimate 
solution, rather ' than on which better supports a user 's applica­
tion. To understand the applications of baseband and broadband 
local-area networks, see the article beginning on p. 265 . .. And 
for a look at two datacomm applications, check out the articles 
on p. 223 and p. 277. 
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PRODUCT PROFILl1 SMALL BUSINISS COMPUTIRS 

Small-business systems 
solve big problems 

DAVID SIMPSON, GML Corp. 

With a wide choice of µps, software and peripherals, 
small businessmen must select their suppliers carefully 

Ask 10 computer scientists to describe the difference 
between minicomputers and µcs, and you'll get 10 
different answers. Ask a similar group of small 
businessmen the same question and you'll get one 
answer: "who cares?" 

Businessmen are more interested in solutions to their 
corporate problems than in computer hardware. For 
years, small businessmen heard about the magic that 
mainframes worked in Fortune 500 companies, that 
minis worked in medium-sized companies and that µcs 
worked on financial analysts' desks. They understood 
the benefits of computerization but ran their businesses· 
on paper because multi-user hardware/software busi­
ness systems were too expensive. 

By the mid-1970s, minicomputer vendors such as 
Microdata Corp., Basic Four Corp. and Four Phase 
Systems, Inc., had identified this market and intro­
duced integrated small-business systems for general 
commercial applications. As International Business 
Machines Corp., Texas Instruments Inc., Hewlett­
Packard Co. and others entered the market, the term 
"small-business system" became less and less ambigu­
ous. GML Corp., Lexington, Mass., defines a small­
business system as a multi-user system for general 
business applications that-in a basic configuration 
including CPU, disk storage, a printer and a few 
terminals-sells for $25,000 or less. More than 70 
companies offer products meeting this definition, and a 
sort across GML's on-line database of computer and 
minicomputer pricing information reveals few near 
misses price-wise. 

Small-business computers are more numerous than 
ever because developing and manufacturing them is 
easier than ever. Manufacturers face a vast array of 
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powerful µps, transportable software and inexpensive 
peripherals, and most make-or-buy decisions have 
become buy-from-whom decisions. The practical inte­
gration of mini-µc CPUs, software and peripherals into 
end-user and OEM systems demands familiarity with 
vendors and products. 

($billions) 

Application software 

Hardware and system 
software 

5.5 

Data Frost and Sutl1'lan Inc 

The U.S. small-business computer market will be worth $50 billion 
during the 1980s, according to Frost & Sullivan. Of the more than 4 
million small-business computers sold during the decade, 75 percent 
will sell for less than $10,000 each. Of the 2.5 million U.S. small 
businesses with annual revenues lower than $10 million, 20 percent 
had installed computers by the end of 1981. Such penetration will 
increase to 25 percent this year, 44 percent by 1985 and 77 percent 
by 1990. 
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UNIX is designed for time-sharing 
applications and supports simultaneous 
program development in BASIC, C, 
FORTRAN, Pascal and 
other languages. 

The new multi-user µcs 

Traditionally, µcs have been associated with single­
user personal computers and intelligent terminals. 
Until recently, the µe's limited performance, memory­
addressing limits and inability to share peripherals 
made it unsuitable for small-business applications. 
Early pioneers such as Datapoint Corp. and others 
offered µcs in their intelligent work stations but still 
relied on traditional minis for their CPUs. 

In 1980, Micromation, Inc. , introduced M/Net, a 
Z80A-based, multi-user, multi-µp small-business com­
puter. M/Net offers 64K bytes of memory per user in as 
many as eight networked work stations that run 
programs simultaneously and have common access to 
mass storage and printers.The µc revolution was under 
way. 

The dominant approaches to multi-user technology 
include multitasking and multiprocessing. Multitasking 
uses a single CPU to handle the programs for all users. 
It appears to users that the computer is running only 
their program, although it is interleaved with other 
users' programs and runs each in serial pieces. 
Multiprocessing lets users run their programs simulta­
neously (in parallel) because each user has a CPU and 
memory and shares only resources, such as storage 
devices and printers. Some systems require a separate 
control CPU running a supervisory or executive pro­
gram. 

There are numerous variations on these themes. 
Intertec Data Systems' Compustar consists of a 
network of video-display terminals daisy-chained to­
gether. Each unit has its own µp, and the terminals 

share a database. As many as 255 terminals can be 
linked. 

Seeking the combined advantages of 16- and 32-bit 
processing and the low cost of µp-based systems, some 
companies have recently introduced 8080-, 8086-, 
Z8000- and MC68000-based systems with impressive 
capabilities. The most often-cited advantages are 
greater throughput, more efficient use of central 
storage, more directly addressable non-segmented 
address space, greater program-development efficien­
cy and lower cost. Some systems support as many as 
255 users, and most support at least four users. All of 
the µps address at least 64K bytes of main memory and 
some, such as Apollo Computer's Domain and Plexus 
Computer's P/25, address multiple megabytes. The Z80 
is still the most widely used µp, but in the less-than­
$25, 000 range, the 16- and 32~bit µcs are the new wave 
in small-business computers. 

Plexus Computer's UNIX-based P/25 incorporates a 
multiprocessor architecture linking a job processor 
with as many as four 16-bit 1/0 processors, allowing 
each of these to use burst-multiplexed DMA to transfer 
data directly to and from main memory. The job 
processor performs single-bit error correction and 
double-bit error detection. The system runs on Bell 
Laboratories' new System III version of UNIX, and 
standard software includes c, COBOL, CBASIC-16 and 
MUMPS. Prices range from $19,900 to $47,500. 

Fortune Systems' new 32:16 incorporates the 16-bit 
data paths and 32-bit internal architecture of the 68000. 
The system runs on a proprietary, enhanced version of 
UNIX that offers a "menu shell," sequential file­
updating, a record-locking feature and automatic sys­
tem reconfiguration. Fortune markets complete sys­
tems including slave terminals, and plans to target 
OEMS. 

Wicat Systems' multi-user computers are 68000-
based systems that run on the company's proprietary 
operating system, UNIX or CP/M. The Wicat systems 
support six users and 256K to 1.5M bytes of main 

Desk-top small-business computers put processor, memory, off-line storage and display terminal on one work surface, often in the same 
enclosure. The dual processor (68000, Z80A) Radio Shack TRS-80 model 16 (left) incorporates two 8-in. diskette drives and supports two 
slave terminals. The Durango 900 features an integral Winchester disk and printer and supports as many as five concurrent users. 
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Small-business computers run efficient 
operating systems that support all 
popular programming languages used 
in business operations. 

memory and sell for less than $13,000 each. 
Altos Computer Systems' ACS8600 family uses a 

multiprocessor technology incorporating Intel's 8086, 
and 8089 and an optional 8087 math chip. DMA capacity 
ranges from 500K bytes to IM byte. Other features 
include error detection and correction, a Multibus 
expansion interface and proprietary memory manage­
ment. Altos systems run CPM-86, MP/M-86, OASIS-16 or 
XENIX. 

Aiming to "make a megasplash in the miniponcl," 
Charles River Data Systems' Universe 68 offers 32-bit 
architecture and UNOS, a UNIX-like operating system. 
Incorporating the 68000 and the Versabus, the system 
sports 24-bit addressing, giving it a directly address­
able non-segmented address space of 16M bytes. Aimed 
at OEMS and sophisticated encl users, the Universe 68 
sells for less than $20,000. 

Other companies offering 16- or 32-bit µcs include 
Alpha Micro Systems, Apollo, Convergent Technolo­
gies, Cromemco, Inc., Data General Corp., Digital 
Equipment Corp., Mercator Business Systems, Micro­
five, NEC Information Systems, Inc., Onyx Systems, 
Inc., Pertee Computer Corp., Ql Corp., Radio Shack, 
Sentinel Computer Corp., Three Rivers Computer 
Corp., TRW-Fujitsu and Zendex. Many others, such as 
Molecular Computer, have 16- or 32-bit µcs in develop­
ment. 

Software keeps pace 

Although software support lagged at first, small­
business computers run efficient operating systems 
that support all popular programming languages used 
in business operations. The vast range of manufacturer­
supplied and third-party application packages lets users 
configure what approximates a turnkey system for 
even the most specialized applications. 

CPIM, developed by Microcomputer Applications 
Associates (the predecessor of Digital Research, Inc.) 
in 1974, has become a standard for single-user systems. 
Its popularity is attributed to the fact that it was 

"Breadbox-size" units are the hearts of many multi-user small-business systems. They are usually mini-Winchester-disk-based, and offer 
streaming tape cartridges or diskette backup. The systems use third-party peripherals, and often third-party systems and applications 
software. Clockwise from top left are units from Cromemco, Dynabyte, Systems Group and Plexus Computers. 
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Seeking the combined advantages of 
16- and 32-bit processing and the low 
cost of µp-based systems, some 
companies have recently introduced 
8080, 8086, Z8000 and 
MC68000-based systems with 
impressive capabilities. 

invented at the right time, but its modular structure 
makes it easy to adapt to new hardware. CP/M supports 
ALGOL, APL, BASIC, c, COBOL, FORTRAN, LISP, Pascal 
and PLll high-level languages. 

As CP/M became popular, Digital Research set out to 
develop a multi-user operating system. The result was 
MPIM (Multiprogramming Monitor for Microcomput­
ers), which combined a resource scheduler and sophisti­
cated terminal handling with the CP/ M file system, 
producing a time-sharing system with multipro­
gramming and multiterminal features . 

CPIM dominates the 8-bit market, with more than 400 
companies offering CP/M systems and related applica­
tions software. Nearly one-third of the business 
computers in our survey run CP/M or MP/M. Of the other 
companies that do not use proprietary operating 
systems, most plan to support CP/M or MP/M--or 
Microsoft's increasingly popular MS-DOS or XENIX 
systems. 

CP/M-compatible systems also abound. One example 
is OSM Computer Corp.'s MUSE (Multi-User System 
Executive). MUSE, a proprietary operating system 
designed for the Zeus computer, manages as many as 
64 users and supports as many as three shared master 
printers with full spool-queue management. MUSE 
consists of two program modules: MUSE.COM and 
MUSE/U.SYS. The former resides in the master proces­
sor module, receiving requests from MUSE/U.SYS, 
which resides in the user processor module and handles 
all high-level filing handling. MUSE/U.SYS is loaded into 
the user module each time the user is initialized by 

either a warm or cold boot. 
UNIX, developed by Bell Laboratories and distribut­

ed by Western Electric, is emerging as a de facto 
standard operating system for 32-bit systems. It is 
designed for time-sharing applications and supports 
simultaneous program development in BASIC, c, FOR­
TRAN, Pascal and other languages. 

Written in c, UNIX offers program portability, but, 
says Jim Isaak, product manager for the Universe 68 at 
Charles River Data Systems, there is a danger in 
viewing UNIX as a singular, consistent operating 
system. Many minicomputer versions exist, and confus­
ing things further, the super-µc companies are intro­
ducing their own UNIX-like operating systems. On the 
positive side, many UNIXs in this survey represent 
enhancements. Fortune's 32: 16, Morrow Design's Deci­
sion I, Cromemco's CROMIX, CRDS's UNOS, Onyx's 
C8002, Plexus's P/25 and Ql's IDRIS are all customized, 
friendlier versions of UNIX. 

Many large, nonprofit user groups support UNIX. 
The formation by one users' group ("/usr/group,'' Palo 
Alto, Calif.) of a standards committee to address UNIX 
compatibility and standardization problems indicates 
the concern UNIX fans have for the program. 

Morrow Design's approach to these operating­
system trends is to combine the virtues of CP/M and 
UNIX in Micronix, which simultaneously runs multiple 
UNIX level 6 packages or multiple CP/M packages. Its 
CPIM runs as a task under UNIX and accepts CP/M- and 
UNIX-standard media. 

Peripherals: more for less 

While OEMS and system integrators buy minis and 
µcs, end-user businesses buy systems. Terminals, disk 
drives and printers are the peripherals that make CPUs 
with business software into systems, and all three 
devices are getting less expensive and more capable 
every day. 

Terminals for business applications (MMS, August, 
1981) feature large, readable screens in a variety of 
phosphors, and detachable keyboards with numeric and 
programmable function keys to speed business data 

-
Pedestal enclosures are more compact and attractive than the high rack-style enclosures they replace in many small-business systems. From 
left to right, these systems from Apollo Computer, Symcro Systems and Micromation offer impressive power and look at home in an office. 
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THE OEM-FRIENDLY COMPUTER. 
BEFORE WE BUILT IT, WE LISTENED. 

We asked hard questions. Of you. Of your customers. 
We learned that the easier a system is to use, the 
better it is for OEM's. Because you have better things 
to do than hold your customers' hands. 
Your customers wanted simplicity. BMC put every­
thing in one package: The computer, with up to 256K 
RAM. Full ASCII keyboard and numerie keypad. 
640 X 200 pixel-addressable RGB CRT with graphics 
capabilities in 64 colors and hues. An on-board 
workprinter. Dual, double-density 5 V4" floppies. 
Or a 400 Kbyte floppy and 10 Mbyte hard disk. 
They wanted bundled software. So we started with 
the only CP/M®Operating System that fully sup­
ports color graphics. Then we added Select™ Word 
Processing, SuperCalc;M a mailing list manager, 
and the PEARL™ program generator. Plus BMC 
Extended Color BASIC and BASIC-80. Or, you 
can sell the system with your software alone. 
Programs waiting for a system? Our 30 user­
programmable softkeys make systems simple. Not only 
that, BMC's are cartridge 
programmable. And we can 
provide you with EPROM 
cartridges. It's cheap for you. 
Easy for them. And it makes 
an excellent sales feature: 
Plug-and-go. 

Select is a trademark 
of Select Information 
Systems, Inc. 
SuperCalc is a trademark 
of Sorcim, Inc. 
PEARL is a trademark of Relational 
Systems, Inc . 
CP/M is a registered trademark of Digital 
Research, Inc. 

One-supplier support. Color graphics printers, light 
pens, 16-bit µ,p, bi-sync communications equipment, 
you name it. Even multi-user capabilities. All from 
BMC. Plus nationwide third-party field service that 
assures your customers of help when they need it. 
And, our Hotline gives you a single toll-free number 
for technical support. 
Ready when you are. The BMC computer is 
manufactured by one of Japan's leading electric and 
electronics companies. They've been in business for 
103 years. And they're planning their bicentennial. 
Which means we'll be here as long as you need us. 

We listen. You told us what you wanted. Your cus­

BMC 
tomers told us what they 
wanted. That's how we 
built BMC Business 
Computers. Our 
business is to listen 

BUSINESS MICROCOMPUTER DIVISION 
OF TECHNOLDGY GROUP, INC. 

to your business. 
And respond. 

860 East Walnut 
Carson, CA 90746 

(213) 323-2600 
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Terminals, disk drives and printers are 
the peripherals that make CPUs with 
business software into systems. 

entry. Besides office-oriented ergonomics, terminals 
offer editing, formatting and internal diagnostics at 
prices small businesses can afford. 

Basic alphanumeric terminals sell to end users for 
less than $500, editing terminals for less than $1200, 
and intelligent terminals for less than $2000. More than 
120 companies offer more than 500 terminals suitable 
for business systems. Price competition among Tele­
Video, Inc., Applied Digital Data Systems, Lear 
Siegler, Inc., Hazeltine Corp., DEC, IBM and other 
super-volume terminal manufacturers has resulted in 
more than 50 terminals for less than $1000 each. 

In disk storage, the 51/4-in. Winchester disk (MMS, 

February) is the key product. Mini-Winchesters have 
made multi-megabyte databases required for account­
ing, inventory and payroll applications convenient (no 
diskette swapping), reliable and affordable. Mini­
Winchesters storing 5M bytes from Tandon Corp., 
Seagate Technology and Shugart Associates sell for 
less than $2500 in small OEM quantities. Capacities are 
rising as fast as prices are falling-lOM bytes are as 
common as 5M bytes, and Ampex Corp., Computer 
Memories, Inc., Olivetti OPE, Rotating Memory Sys-

AcllOn Discovery ZBO, 16 
Computer 64K-128K Et.....,,_ 
Applied Dlgftal Multivis1on 3 BOBSA-2, 4 700K 
Data Systems 64K-2S6K 

Alpha Micro AM-1021 , 16-bit 6 1.2M 
AM-1041 (AM-100/T), 

128K-S12K 

Altos ACS8600 8086, 8087, 8 
Computer 8089; 
Systems 128K-1M 

Apollo Domain 68000, 100 1.2M 
Computer Inc. SOOK-3.SM 

Ana Corp. Axxa Systems 90 BOBS, 4 .2SM per 
64K-128K drive 

Bale Four SBO 8-b1t , 4 1.2M-
Corp. 128K-320K 2.4M 

206 

terns, Inc., and Seagate all offer 151\'l- to 20M-byte 
capacities. 

Many drives are available with removable cartridges 
or streaming cartridge-tape drives for daily backup, 
providing the audit trails even small businesses need. 

If mini-Winchesters are the most popular small­
business disk drives, multi-mode serial printers are 
getting to be the most popular small-business printers. 
Traditional chain, band and drum line printers are too 
expensive for entry-level small-business systems, and 
daisy-wheel character systems offer high-quality out­
put at very low speeds. The new multi-mode serial 
printers use impact matrix mechanisms to generate 
draft, near-letter-quality and graphics output. 

General Electric Co., Centronics Data Computer 
Corp., Florida Data Corp., Malibu Electronics Corp. 
and others offer multi-mode printers that print draft­
quality characters at 200 to 900 cps and near-letter­
quality characters at 30 to 100 cps. Price competition 
has pushed end-user prices for daisy-wheel printers to 
less than $3000, and these true letter-quality units are a 
part of most small-business systems. Multi-mode print­
ers give first-time buyers one printer for all tasks while 
complementing daisy-wheel-based systems. • 

David Simpson is editor of Computer Review, published by 
GML Corp., Lexington , Mass. 

33M-66M CP/ M, CP M-86 $7220 base; multiprocessor 390 
DPCOS $1S,000with system ; 16-user 

SOOK-byte floppy system is $24 ,0SS 
disk, 33M-byte 

hard disk 
SM, 10M MUON, CP/M- $1 S,000 for 4 without terminals; 391 

compatible, terminals, 2S6K- system is $12,000 
BASIC, COBOL, byte CPU 

FORTRAN 

8.SM- AMOS, BASIC, $18-$2S,OOO for optional VCR back- 392 
452M LISP, Pascal 8.S-32M-byte up capability 

disk, four 
terminals 

SOM- XENIX, $18,980 for has as many as 3 393 
300M CP/ M-86 , S12K-byte CPU, CPUs, an 8086 

MP M-86, 40M-byte hard master and 2 slave 
OASIS-16 disk and processors dedicated 

magnetic back- to specific tasks 
up 

33M, AEGIS, $2S,OOO- series designed 394 
66M , FORTRAN, $SO,OOO; $30,000 around coaxially 
300M Pascal for SOOK-byte connected nodes 

CPU , 1.2M-byte 
floppy disk, 33M-

byte hard disk 

10M RELAX, CP/M $29,9SO for 2 terminals have 39S 
terminals, 10M- 12,000 character 
byte hard disk, screens ( 1 S6-
letter-quality character column 

printer width x 77 
lines screen) 

SM-17M BOSS BASIC system has a 64K- 396 
byte file manager, 

64K-byte intelligent 
terminals 
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-------- - Latest Edition---------

ltmtx mimtS 
A Leader in Peripherals since 1959 More Than 200,000 Units in the Field 

THI HIDDIN TRUTH 
ABOUT 51/, INCH FlOPPYS 
Belts and Brushes 
Murder on Life Span 
The bad news for mini floppy 
disk drive buyers is that 51,1,i 
inch drives are designed with 
belt and brush type AC motors 
... and they suffer the con­
sequences. The good news 
according to high level author­
ities is that there is an excep­
tion. The Remex PICO™ 48/ 96 
tpi , 51,1,i inch flexible disk drive 
has no belts or brushes because 
it is the first mini-sized floppy 
with a direct drive DC motor. 
Direct drive means that 
improper belt seating is non­
existent so variations in speed 
and friction-producing side 
loading are eliminated. Motor 
life is also extended. A reliable 
industry source indicates that 
the MTBF of the PICO motor 
is 5 years- typically ten times 
that of most brush type motors. 
The President of the United 
States, in his comments, stated 
(continued on Page 5). 

Trouble Maker 
Eliminated 
"Tap-tap wear is a thing of the 
past" according to design engi­
neers evaluating the Remex 
PICO 51,4 inch flexible disk 
drive. This major cause of 
media damage and wear on 
mini floppy drives, the loading 
and unloading of the head on 
the media, has been eliminated 
with the Remex PICO because 
the PICO has no head load sole­
noid.This design innovation 
also reduces magnetic leakage 
which may result in data errors. 
Rumors that PICO will receive 
an award from the Association 
for the Preservation of the San­
ity of Systems Designers were 
not confirmed by Remex. 

Direct drive DC motor saves life of 5)4 inch floppy. 

Designers Spellbound by Interchange 
Reliable interchange of media tion are not a major factor with 
between Remex PICO drives is PICO. The drive's speed con­
enhanced by the precise speed trol may also simplify control­
con trol of the motor's closed !er design because phase lock 
loop servo. Speed is regulated loop requirements are less 
to 1% on Remex PICO versus demanding. Vast crowds of 
typically 21,4 % on other small cheering engineers stood out­
drives , therefore read / write side the office of (continued 
errors caused by speed varia- on Page 11). 

CIRCLE NO. 96 ON IN QUI RY CARD 

Drives Embezeledl 
A choice of bezel sizes on the 
Remex PICO 48/ 96 tpi, 51,1,i 
inch floppy makes this drive the 
appropriate choice for a wide 
variety of system configurations 
according to sources. Among 
the sizes available is a 21;4 inch 
low bezel which is ideal for 
space limited micro-systems. 
An "industry standard" bezel 
is optional. 

Proud Parent 
Praises PICO 
Remex is a Division of Ex-Cell-O 
Corporation, a Fortune 500 
company with manufacturing 
and marketing arms in such 
industries as machine tool. 
aerospace and automotive as 
well as electronics. Ex-Cell-O 
Corporation through its Remex 
Division is committed to 
advanced technology develop­
ment and quality manufacture 
of both 51,4 inch and 8 inch flex­
ible disk drives. 

Ex-Cell-O Corporation 
REMEX DIVISION 

1733 Alton Street 
Post Office Box Cl9533 • 
Irvine, California 92713 
(714) 957-0039 
TWX: 910/ 595-1715 
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BMC Computer IFBOO ZBO, 64 dual 10M CP/M, Select WP, $21 ,000 for 4 high resolution 397 
Group 64K-128K 400K SuperCalc, smart terminals, graphics, function 

Condor DBMS, 1 OM-byte disk, keys , built-in work 
Grafit , PEARL, 12BK-byte CPU printer standard 

mail list 

Burroughs B20 series, 398 
Corp. B90 series 

Csdo Systems CAT. series I, II , 8085, 8 1.2M 15M CADOL, BASIC $23 ,955 for CPU , CAT. Ill priced less 399 
Corp. Ill ; 20/24, 20/28 32K-96K 2 CRTs, 13M- than $5000 for the 

byte hard disk, processor and 
P-152 matrix terminal 

printer, modem 

Csllfornla 2410 ZBOA, 4 CP/M, OASIS , $2375 for 64K- 400 
Computer 64K-256K MP/M byte CPU, 2 
Systems serial ports , 

diskette 
controller 

300 ZBOA, 8 CP/M, OASIS $4995 for 64K- double-sided floppy 
64K-512K MP/M byte CPU, dual disks are optional 

diskette drives 

400 ZBOA, 8 10M, CP/M, OASIS $8750 for 64K-
64K-512K 20M MP/M byte CPU, 10M-

byte disk 

Centurion 5200,5300 8-bit, 20 1.2M- 24M-96M CPL, JCL, BASIC $21,222 for 64K- 600-lpm printers 401 
Computer 64K-256K 2.4M byte CPU, CRT, available 
Corp. 1.2M-byte floppy 

disk, 24M-byte 
hard disk 

Microplus 8-bit, 64K 3 1.2M- BM-24M CPL, JCL, BASIC $15,505 for 64K- options include 45- , 
2.SM byte CPU , CRT, 75- and 150-cps 

1.2M-byte floppy printers; prices begin 
disk, BM-byte at less than $11 ,500 

hard disk 

Charlea River Universe 68 68000, 34 1M 1M-320M UNOS, UNIX-like $19,200 for 16M-byte, directly 402 
Data Systems 256K-6M C, FOATRAN, 256K-byte CPU, addressable, non-

BASIC, Pascal , floppy disk, 16M- segmented address 
DBMS byte hard disk space; OEM discount 

available 

Columbia Data DC1000 ZBOA, 16 .6M-1 .2M 10M-60M CP/M, MP/M $9970 for 5-user as many as 16 user 403 
Producta Inc. 64K-256K system; $12 ,465 stations have own 

with 1.2M-byte dedicated satellite µp 
floppy disk with as much as 64K 

bytes of RAM 

Compal 8200 series ZBO, 4 630K SM, 15M, Extended version $20,500-$22,000 404 
56K-208K 30M ofCP/M for 4 terminals, 

15M-byte hard 
disk, letter-quality 

printer 

8500 series 8086, 8 1.2M 10M, MP/M-86 $22,000 for 
128K-512K 20M, 12BK-byte CPU , 

40M, 2 terminals, 1 OM-
SOM byte hard disk, 

letter-quality 
printer 

Computhlnk Hawk-32 6800, 1-16 BOOK 5M-40M UNIX, UNOS $13,400 for 2- 405 
128K-1M user 

configuration with 
256K-byte CPU, 
20M-byte disk, 

BOOK-byte 
diskette 

Convergent Workstation 8088, 8086; 16 1M 10M, CTOS, $3990-$10,000 work stations are 406 
Technologles 128K-1M 20M , Assembler, linked via local 

40M BASIC, COBOL, network 
FORTRAN, 

Pascal 

Cromemco Inc. System One 68000, ZBO; 6{with 390K-4M 5M-100M CROMIX {UNIX- $9495 for 512K- dual 68000/ZBO CPU 407 
series with DPU 256K-2M 512K) like), BASIC, C, byte ECG CPU , for simultaneous use 

COBOL, Pascal , 390K-byte floppy of both µps; on-site 
FORTRAN, PL/2 , disk, 5.5M-byte disk maintenance 

APL, LISP, hard disk available 
RPG-II 

Data General CS/10, CS/50 Micro Nova, 5, 8 1.2M- 12.SM- ADOS, DOS, $16,200-$25,830 CS/10, CS/50 are 408 
Corp. 64K-256K 2.4M 190M ICOS, COBOL, for 64K-byte representative 

BASIC CPU, 2 quad members of the 
diskettes, 12.SM- CS line 

byte disk 
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Datapoint 1550 Z80A, 4 1M 10M-40M Datapoint DOS, $18,750for64K- available software 409 

Corp. 32K-96K CP/M byte CPU, 1 M- includes DATABUS, 
byte diskette, DATASHARE, 

10M-byte BASICPLUS 
cartridge 

1800 8-bit , 4 1M 10M-40M Datapoint DOS, $24,500 for operates as stand-
64K-128K BASIC, COBOL, 128K-byte CPU , alone, part of 

RPG-II 1 M-byte diskette, attached resource 
10M-byte computer system, or 

cartridge, 2 8200 in network 
terminals configuration 

Data Tetmlnals Micro 210 8085 , 64K 4 600K 10M, S210 , M210, $7245 for 64K- applications software 410 
end Communl- 20M CP/M, MUBBS, byte CPU , 1.2M- includes text editing, 
cations Assembler byte floppy disk, document 

1 OM-byte hard processing , and letter 
disk; $10,240 writer 
with 1 2M-byte 

hard disk 

Dlgltll Datasystem 16-bit, 4-8 1M-2M .224M 315, 336 : 315: $10,400- 315 and 316 based 411 
Equipment series 315, 336, 64K-256K CTS300 , DIBOL; $18 ,000; 316 : on the PDP 11 /23; 
Corp. 512 512: CTS 500 $21 ,100- the 512 is PDP 

DIBOL, BASIC $35,000; 512 : 11 /23-PLUS-based 
PLUS, PLUS-2, $27,700-

COBOL, $40,000 
FORTRAN , 4-
PLUS, Macro, 

RPG-II 

Dlgltal Hinet Z80, 64K 255 10M-28M CP/M $8995 for master system consists of a 412 
Microsystems with 10M-byte master or controlling 

disk; $15,375 computer and 
also includes 4 satellite stations 
64K-byte work 

stations 

Dual Systems 83 MC68000 , 8 10M, UNIX Ill , COBOL, $17,995 for model 83/40 offers as 413 
Control 512K-3M 20M FORTRAN , 512K-byte CPU, much as 40M bytes 

Pascal 20M-byte disk, 4 of disk capacity 
serial ports, 1 M-

byte diskette, 
UNIX software 

Durango 900 series 8-bit , 64K 5 946K 7M , 14M DX-85M , $13,450 for 65K- introduced in March, 414 
Systems Inc. STARBASIC byte CPU , 400- 1982 

cps printer, 
1 M-byte floppy 
disk, 14M-byte 

hard disk; 
$21 ,410 for 
4 terminals 

Dynllbyte 5000 family Z80A, 8 1M-3.2M 6M-19M CP/M, MP/M, $6995 for 64K- adheres to S-100 415 
64K-400K OASIS byte CPU , 5M- design specifications; 

byte floppy disk, upgrade from single-
6M-byte hard to multi-user sells for 

disk $1995 

Fortune 32 :16 68000, UNIX , BASIC, C, features 32-bit 416 
128K-1M COBOL, internal architecture, 

FORTRAN, 16-bit data paths ; 
Pascal single-user version is 

$4995 

General Series 900 (910, 16-bit (bit- 64 1M 10M- CONTROL, MTS, $26,745 for 64K- announced in April 417 
Autonmlon 920, 930, 940, slice), 300M MIBS, BASIC, byte CPU , 10M- 1982; cache memory 
Inc. 950) 64K-2M COBOL, byte hard disk, available on select 

FORTRAN , C, four CRTs models 
Pascal , UNIX 
(late 1982) 

Grid Systems Navigator 8086, 8087; 256K BASIC, Pascal , terminal emulation 418 
Corp. 256K bubble C, PL/M, standard; designed 

memory FORTRAN 77; to tie into Grid central 
filing , planning, computer 
graphics, WP 

routines 

Hewlett· HP-250/30, 16-bit, 6 1.2M 19.6M- Interpreted $25,100 for 32K- options include 419 
PIClulrd Co. HP-250/35 32K-128K 83M BASIC byte CPU , 16M- several international 

byte tape language keyboards 
cartridge, 19.6M-

byte disk 

Honeywell DPS6/31 16-bit, 16 650K 26M GCOS-6, BASIC, $19,500for may be used as 420 
lnformetlon 256K-1M fixed / COBOL, 256K-byte CPU , satellite processor in 
Systems Inc. remov- FORTRAN , 13M-byte Honeywell and IBM 

able RPG-II fixed /removable distributed networks 
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You are looking at 
the world's most reliable disk drive. 
NURAM™from National. 
An entirely new 32MB memory resource 

that can dramatically improve the 
throughput and reliability of your DEC ' 

UNIBUS® system. 
NURAM is not odd-in memory. Nor is it merely 

a semiconductor version of a fixed head disk. 
The NURAM system from Notional is on entirely 

new on-line memory resource for DEC UNIBUS sys­
tems. !rs up to 32MB of auxiliary data storage. And 
it's all self-contained in a 12.5" high rock-mountable 
chassis, including the indicator panel, power supply, 
and cooling. 

But NURAM does a lot more than just dra­
matically improve your system's throughput. It also 
gives you the utmost in field reliability and data 
integrity. 

Better performance, higher integrity. NURAM 
consists of a memory controller and up to 16 two­
megobyte memory boards, each containing more 
than 64KB of spore storage space. !rs interfaced 
to the UNIBUS via Notionol's powerful HEX-3000™ 
multi-device controller. 

But as for as the operating system is con­
cerned, NURAM looks exactly like on RS04 FHD sub­
system, only foster. And in many respects, NURAM 
behoves much like a disk. For example, whenever a 
NURAM read or write operation detects a hard 
error, the entire data "sector' is transparently located 
to one of the cord's spore RAMs and NURAM's mop 
index is updated. 

Ands errors and corrects them, too. But that's 
where the similarity ends, especially when it comes 

to system reliability and integrity of the stored data. Reliability designed in from the start. But 
Since all writes into NURAM include a read/ NURAM's overall reliability goes for deeper than that. 

compare and three automatic re-tries should the Only the highest grade commercial /Cs ore used. 
first compare foil, data integrity is greatly improved. Then each board undergoes our standard 72-hour 

For added integrity, HEX-3000™ performs dynamic burn-in at 70°C. 
ECC functions on every block of data read from NURAM and HEX-3000™ represent today's 
NURAM. So NURAM not only finds the errors, it most significant competitive edge in UNIBUS systems. 
corrects them, too. From the some company that brought solid relio-

Field maintenance problems eliminated. bility to DEC odd-in memory. 
Since each two-megabyte NU RAM board carries NURAM - it's the next best thing to main 
more than 64KB of spore storage space, they remain memory. 
fully operable several years longer than other ECC For complete details on our NURAM system, (or 
memory boards. for your nearest rep or broker/dealer), simply send in 

NURAM's front panel includes LEDs that indi- the coupon below or coll toll-free at (800) 538-8510. 
cote the relative status of these spore MOS "data In California (408) 736-6994. 
sectors'.' As a result, field maintenance con be NURAMondHEXJOOOore1rodemorksot N01IOll01Sem1conduc1orCorporo11on 

COnvenient/y deferred to regularly SChedu/ed Visits. DEC and UNIBUS ore reg1slered lrodemorks of °'91101 Equ1pn>enl CorporollOfl 

P.u~nd~id~pe~e~e~ - ...... , 

I o NURAM information. D HEX-3000 1nformat1on. D DEC Add-In Mematy 1nfarmat1on I 
Naflonal Sem1conductor Corporation 

I 
NAME 2900 Semiconductor Dnve I 

Mail Stop 7-315 
COMPANY Santa Clara, CA 95051 

I ADDREss National I 
CITY STATE ZIP__ Semiconductor 

The Practical Wizards 
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PRIAM's 158-megabyte Winchester Disc Drive 
Supercharge your system performance 

with the 158-megabytes-per-unit capacity 
and fast voice-coil head positioning of 
PRIAM's DISKOS 15450. Multi-user and 
multiprocessor systems put demands on 
database size and response that only a high­
performance Winchester disc drive like the 
DISKOS 15450 can satisfy. 

PRIAM's 14-inch disc drive design has 
been proved in thousands of units shipped. 
It weighs only 38 pounds, and its brushless 
DC motor drive makes the DISKOS 15450 
as mechanically simple as the turbocharger 
it resembles. No belts, no pulleys, no me­
chanical brakes. Compare the low price of 
the DISKOS 15450 with comparable 
drives. You'll agree that its cost/ perfor­
mance is far ahead of the pack. 

All three PRIAM 14-inch drives, with 
capacities of 34, 68 and 158 megabytes, are 

only 7" x 17" x 20" in size, including the 
optional power supply. They all have the 
same 1. 04 megabyte/ second data rate, and 
operate from the same interfaces. Standard 
PRIAM or optional SMD, ANSI or 
SMART /SMART-E Interfaces make inte­
gration of these high-performance drives 
into your system quick and easy. 

PRIAM 8-inch drives have capacities of 
11 , 35 , and 70 megabytes, with the same 
interfaces and the same grand­
prix performance charac- c:;..--' 

teristics as PRIAM's , p 
14-inch models. .V 

Find out now how to get 
your systems into the pole 
position. Call or 

write today to: 

lPIR.IlAM 
3096 Orchard Drive, San Jose, CA 95134 (408) 946-4600 TWX 910-338-0293 

Other PRIAM 
Sales Offices: 

Boston 
(617) 444-5030 

New York 
(201) 542-8778 

Chicago 
(3 12) 961-9654 

Los Angeles 
(714) 994-3593 
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Manufacturer 

disk; $30,000 for 
2S6K-byte CPU , 

13M-byte 
fixed / removable 

disk, 3 work 
stations, 100-cps 
printer, software 

Integrated Super Cadet Z80B, 2S6K 10 1M 20M , MP/ M, OASIS , $SS9S for 64K- 421 
Business SOM FAM OS byte CPU 
Computers 
International Series/1 422 
Business 
Machines Corp. 

System/34 

Independent Betasystem II Z80, 16 670K- SM-600M IBS Pascal , less than based on SLAVEN ET 423 
Business 64K-S12K 1.2SM CP/M FIRST, $10,000 for 64K- processor boards 
Systems OASIS, MUDOS byte CPU , 1 OM- which include 

(TURBODOS), byte disk hardware floating 
FORTH point option 

lnfotecs Inc. Control Center 2 12-bit lntersil 16 1M-16M 4M-800M CC2 , HIBOL $22 ,000 for one uses multiple 424 
6100, 64K- terminal , 64K- dedicated processing 
bytes per byte CPU , 1SM- units and supports as 
terminal byte hard disk, many as 32 

1 SO-cps printer peripheral devices 

lntertec Data Compustar Z80, 64K 2SS 10M-96M CP/M $8990 for 1 OM- systems consist of 42S 
Systems Corp. byte disk system network of video-

display terminals 
sharing disk storage 

Logical Adam 8086, 4 20M proprietary $20,000for software supports 426 
Business 192K-2S6K applications 192K-byte CPU , development in 22 
Machines development 20M-byte disk, languages; printers 

streaming tape, 1 run from disk or 
terminal , printer terminals 

Goliath 8086; 20 1M 20M, proprietary $24,SOO for central file manager 
192K-2S6K, 40M applications 192K-byte CPU , supports 64K-byte 
64K per user development 20M-byte disk, terminals 

streaming tape, 
64K-byte 

terminal with 
diskette; extra 
terminals are 
$7000 each 

M/ A·COM, OSI 300 series (300, 6S02 , Z80; 10 SSOK 160M, CP /M, 6SU introduced in June 427 
320, 3SO, 380) 64K 320M 1982; each user gets 

2 MHz , 64K-byte 
board 

Mercator Series 3000 8088 , 4 10M, Business BASIC, $19,900 for specially tailored 428 
Business 64K-S12K 20M , OASIS-16, 4-user vertical packages 
Systems 40M MP/ M-86 configuration with available for specific 

64K-byte CPU , industries 
10M-byte hard 
disk, 160-cps 
printer, display 

Microflve Series 3000 8086, 10 1.2M 10M-70M STARDOS, $2S,000 for 4 software includes 429 
128K-1M MP/M-86, SMC work stations, UPDATE, a DBMS 

BASIC 2SO-cps printer, 
1.2M-byte floppy 
disk, 10M-byte 

hard disk 

Mlcromatlon Mariner Z80, 64K 8 SOOK-2M 21M-83M CP/M, MP/M, $13,700for4 OEM box version is 430 
Inc. TURBODOS, 64K-byte CPUs, $12,SOO 

DBOS SOOK-byte floppy 
disk, 21 M-byte 

hard disk 

Mohawk Data Series 21 Z80, 8 2SOK-1M 2.SM- OS1 , OS2, $27,680 for 4 operator station with 431 

Sciences Corp. 64K-S12K 1S6M COBOL, MOBOL 64K-byte 64K bytes and floppy 
terminals , 2S6K- disk is $7900 

byte diskette, 
10M-byte hard 
disk, 4S-cps 
letter-quality 

printer 

Molecular Supermicro 8 Z80, 8 10M-30M N-STAR, CP/ $11 ,97S for formerly lnfinet I; 32- 432 

Computer 64K-S76K M-compatible 4-user user Supermicro 32 
configuration with also available ; 

1 OM-byte hard processors linked via 
disk CSMA/CD bus 
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Morrow Decision I ZBO, 6SK-1M 1S 400K- SM-104M CP/ M, MP/ M-2, $8000 for 2S6K- runs multi-user 433 
Designs Inc. 1.1M UNIX, OASIS byte CPU , 0 /S, multitasks on CP/M 

SM-byte hard 2.2 and/or UNIX V6 
disk simultaneously 

NEC ASTRA 230, 2SO, 16-bit, 16 1M-2M 2SM- ITOS,BASIC, $24,500 for character, matrix, and 434 
lnfonnatlon 270 2S6K-1M 320M COBOL, 2S6K-byte CPU , band printers are 
Systems Inc. FORTRAN , 3 64K-byte work optional 

Assembler, stations, O/S, 
Pascal 1.2M-byte floppy 

disk, 2SM-byte 
hard disk 

NCRCorp. 19020 16-bit, 24 9.BM- IMOS, V.2 , 3.S, $26,000for 9020 is a mid-range 43S 
64K-S12K 324M BASIC, COBOL 128K-byte CPU , member of the 19000 

fixed O/S, 3CRTs, series 
remov- 9 .BM-byte disk , 

able 70-lpm printer 

Northern 400 series 8-bit, 8 SM , 10M, 436 
Telecom 64K-128K 20M 
Systems Inc. 
Onyx Systems C8002 28000, 124K 8 40M- UNIX, OASIS $2S,OOO for 4 stations are linkec via 437 
Inc. 100M work stations, a local network 

O/S, 40M-byte 
disk 

OSM Computer Zeus 2 ZBOA, 64K 64 SOOK-SM 34M- MUSE(CP/ M- $20,000 for 34M- a 64K-byte ZBOA 438 
Corp. 600M compatible), byte disk, 6 ZBO CPU in the master 

FORTH work stations, processor; UPS is 
20M-byte included 

streaming tape 
drive, .SM-byte 

floppy disk 

Performance PBM1400 multiple 4 1M 20M, CP/ M-compatible $14,000forBOK- extension for a 439 
Business Z80As; BOK 20M byte host, hard single-user CP/ M 
Machines host, 64K per disk, diskette system optimized for 

user Micro Pro software 

Perkin-Elmer Series Sixteen 16-bit, 4 10M, OS/16, BASIC, $11,600 for 64K- model 1624 provides 440 
Data Systems 64K-2S6K 67M, COBOL, byte Mod 20; multiply/divide/ 
Corp. 300M Assembler, $19,000for instructions, single/ 

FORTRAN 2S6K-byte double precision 
Mod30 floating point 

processors and 2SS 
vectored interrupts 

Pertee Pertee 1000 Tl9900, 48 430K- 24M inte- MX-BASIC, $13,000for 441 
Computer 94K-160K 1.2M grated CP/M-compatible 3-user 
Corp. configuration with 

94K-byte CPU , 2 
terminals, 24M-
byte hard disk 

PCC2000 BOBS, s 2M 8.4M CP/ M, MTX, MT2 $20,000-$2S,OOO MTX provides CRT-
64K-2S6K inte- for S-user screen formatting 

grated, configuration with and report-
SOM add- 64K-byte CPU , generation 

on 8.4M-byte hard commands 
disk 

Plexus P/2S 28000 , 16 .288M UNIX,C, $24 ,000 for introduced in March, 442 
Computer Inc. 64K-2M MUMPS, 4-user 1982; P/2S prices 

Assembler, configuration with fromS19 ,900to 
BASIC, COBOL, 2S6K-byte CPU , $47,SOO 

FORTRAN , 22M-byte hard 
Pascal disk 

Polnt4Data Mark 3, Mark 8 16-bit, so .96M IRIS, BASIC, $6000-$10,700 Mark series (models 443 
Corp. 64K-128K COBOL, BUS for box and 3, S, 8) is fully 

chassis only software-compatible 

01 Corp. 01 Microlite ZBOA, 64K 16 BOOK 200M- 01 ROS, $2S,OOO for 3 integrated keyboard , 444 
400M COBOL, PL/1 64K-byte work printer and 24x80 

stations, 20M- plasma display 
byte hard disk standard 

68000 System 68000 , 16 400K-2M SM-600M IDRIS (UNIX- $12,000 for as many as 2SS 
2S6K-12M like), BASIC, C, S-user computers, terminals 

Pascal configuration with or 1/0 devices can be 
2S6K-byte CPU , connected via SDLC 
1 OM-byte hard networking 

disk 

RadioShack TRS-80 Model 16 68000, 280; 3 1.2M- 8.4M· TRS DOS, S11 ,470for dual processor 44S 
128K-S12K 2.4M 34M BASIC, COBOL, 2S6K-byte CPU , system compatible 

FORTRAN 8.4M-byte hard with TRS-80 model II 
disk, 2 DT1 

terminals , cables 

214 MINI-MICRO SYSTEMS/June 1982 



Everybody loves my Daisywriter™ 
... even OEM's. 

Letter-quality daisywheel printer ... under $800 • 

See us at Comdex/Atlantic City, June 28-30 Booth #1373-74 

With Daisywriter, you get the print style selection 
you need. 
A 96-character enclosed print wheel cassette is 
easily interchangeable and self-aligning ... avail­
able in 12 font styles in 15 different languages. Print 
pitch (10, 12, and 15) is switch selectable. 

Remarkably reliable. 
Three CPU's in the microprocessor reduce the num­
ber of mechanical parts. The carrier is magnetically 
driven along a rugged steel track, eliminating all 
belts, wheels, cables and pulleys. 

Daisywriter includes a self-test feature which tests 
the printer and CPU's. And modular construction 
enables quick on-site repair. 

Inter1ace Selection 
MODEL 

1500IE 
1500PC 
1500SR 
2000 

INTERFACE 

IEEE 488 
Centronics, 8-bil, Parallel 
RS-232C 
Universal 

And more. w 

BUFFER 

4Kbyte 
4 Kbyte 
4 Kbyte 

48 Kbyte 

Daisywriter emulates Diablo, Qurne and NEC letter­
quality printers and has enough buffer memory to 
type 20 pages off-line from the host computer in 
less than an hour. 

Daisywriter can be supplied with tractor feed or 
sheet feeder options. There's a 99% "buffer full" 
warning. Panel or software selection of page length, 
baud rate, pitch and line spacing. Daisywriter even 
uses standard IBM-type cartridge ribbons. Daisy­
writer., .your system will love it. 

•quantity 100 prlce. 

Division of Computers International 
3540 Wilshire Boulevard, Los Angeles, CA 90010 
(213) 386-3lll TWX/TELEX 910-321-4209 
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Ralr 
Microcomputer 
Corp. 

Rex on 
Buslneu 
MachlnH Corp. 
Sentinel 
Computer 
Corp. 

SDSystems 

Symcro 
Systems 

Systems 
Group 

Televldeo 

Texas 
lnstNments 
Inc. 

Three Rlwra 
Computer 
Corp. 
TRW-Fujitsu 

Vector Graphic 
Inc. 

wang 
LaboratorlH, 
Inc. 

WI cat 

Zendex Corp. 

Zllog 

Black Box 3 30 

RX series (RX1 S, 
RX20, RX30) 

models 30, 40 

S0-700 

SB700 

System 2842 

806 , 816 

OS990 series 
(models 3, 4, 5, 

7 , 9 , 16) 

PERO 

Affinity 16 

SOOS, S032 

2200 series (LVP, 
LVPC, MVP, 

MVPC) 

1 S0-3, 1 S0-6 

900 series 

OCS series 

BOBS AH , 
64K-.SM 

8086, 
64K-128K 

8086, 
96K-1M 

ZBO, 
64K-2S6K 

ZBO, 2S6K 

ZBO, 
64K-S12K 

ZBO, 
64K-128K 

16-bit, 
96K-2M 

16/32-bit , 
2S6K-1M 

16-bit L 16A, 
124K 

ZBOB, 
128K-2S6K 

8-bit, 
32K-S12K 

68000, 
2S6K-1 .SM 

BOBS, 8086, 
8088 

ZBOA, 64K 
per work 
station 

7 .SM 

4, 8 

17 BOOK 

s 1M-2M 

200 1M-20M 

12 1.26M 

6, 16 .SM 

16 

64 1M 

4 640K 

s 630K 

13 1M 

6 1M 

8 .SM 

4 

6M-
19.4M 

10M, 
20M, 
40M 

14.SM-
1.2G 

32M-96M 

20M-
300M 

20M-80M 

9.BM-
23.SM 

9.4M-
127M 

12M, 
24M 

SM-10M 

SM, 32M 

2M-32M 

10M 

10M 

10M, 
40M 

CP M, MP M-2 

RECAP, Business 
BASIC, IDOL 

DBMS 

OBOS (DAMS), 
DBL, BASIC, 

COBOL 

CP/M, MP/M-2, 
OASIS 

MSL, CP/M­
compatible 

CP/M, MP/M, 
OASIS, MP/M-2 

CP/M 2.2, 
MM MOST 

OX10 MICRO, 
OXS, OX?, OX10, 
ONOSCOBOL, 

BASIC, 
FORTRAN , 

RPG-II , Pascal , 
TPL 

BASIC, COBOL, 
Macro Assembler 

Extended CP/M 

BASIC-2MOS, 
BASIC-3/COBOL 

MOS 

MCS, UNIX, 
BASIC, COBOL, 
Assembler, APL, 

C, Pascal , 
FORTRAN, Ada, 

LISP 

CP/M, MP/M 

MCZ, COBOL 

S?SOO for 4-user 
configuration with 

SM-byte floppy, 
6M-byte hard 

disk 

$18,000-$31 ,000 

$25,300 for 96K­
byte CPU , BOOK­
byte floppy disk, 

14.SM-byte 
hard disk, CRT, 
1 SO-cps printer, 

cabinet 

$24,19Sfor 
integral work 

station and 32M-
byte hard disk 

$2S,49S for 
4-user 

configuration with 
150-cps printer, 
1 M-byte floppy 
disk, 20M-byte 
hard disk, O/ S 

$1S,200 for 4 
terminals, 20M­
byte tape drive, 
20M-byte hard 

disk 

$719S-$12,99S 
for 64K-byte 

CPU, SM-byte 
floppy disk, 

1OM-23,5M-byte 
hard disk 

$1 S,SOO-$S2,000 

$9000 for 124K­
byte CPU, 640K­

byte floppy, 
100-cps printer 

$899Sfor 
terminal, O/S 

and SM-byte hard 
disk 

$17,400 for 2200 
LVPC with 128K­
byte CPU , 1M-

byte floppy disk, 
16M-byte hard 

disk 

$10,BS0-$12,BSO 
for 1M-byte 

floppy disk, 1 OM­
byte hard disk, 

0 /S 

$8600-$28,230 
for4-user 

configuration with 
1 M-byte floppy 
disk, 1 OM-byte 

hard disk 

S27 ,400for10M­
byte disk, 2 64K­

byte work 
stations, printer, 

software 

features integral m1ni­
floppy and sv. -in . 

Winchester; add-on 
as much as 100M­

byte hard disk 

self-test firmware and 
battery back-up 

standard on RX30 

OBOS consists of 
O/ S, DBMS, OBOS 

programming 
language utilities 

can be connected to 
SOsystems 

MARS/Net local 
network 

"Easy-Grow" system 
enables growth 

without replacement 
or modification 

Systems Group was 
formerly 

Measurement 
Systems and 

Controls 

Televideo, computers 
or TS800 satellites 

can be connected via 
RS422 ports 

models represent 
mid-range of DS990 

series which 
continues with 

models 26, 29 and 36 

variety of matrix, 
daisywheel printers 

available 

model S032, with 
32M-byte hard disk 
and one terminal , is 

S13,99S 

C models run 2200 
COBOL and BASIC 
- 3 with new volume 

and file-management 
capabilities 

may be linked in a 
proprietary 

networking scheme 
supporting shared 

file access 

incorporates integral 
floppy and 

Winchester disks for 
1 OM-byte storage 

central file manager 
supports work 

stations; includes Z­
Net networking 
hardware and 

software 

446 

447 

448 

449 

4SO 

4S1 

4S2 

4S3 

4S4 

4SS 

4S6 

4S7 

4S8 

4S9 

460 
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Announcing the mbp COBOL Compiler 
for c

1 
P/bMI -86: .. ~ 

avai a e now. ~ 

Recently, 16-bit microcomputers have been the big 
news. And heres more news just as big : the 
mbp COBOL Compiler for 16-bit systems. Not 
a 'sometime-in-the-future' product, its here now 
-we're already delivering. 

For commercial and administrative applications, COBOL 
has long been recognized as the language. 
Its standardized and maintained like no other lan­
guage -witness its popularity on mainframes for 
the last twenty years. Now, as 16-bit micros grow 
in popularity, so will COBOL. How can it miss? 
For business micro users, it opens up a whole 
range of benefits that previously only mainframe 
and mini users enjoyed. For application software 
developers, its a completely new market - for 
dealers, too. 

The mbp COBOL Compilers fine features include: 
meets ANSI 74 Standard (low intermediate ), 
certification applied for • rea l executable machine 
code-run-time efficient, memory efficient • use­
proven reliability • user-friendly (example: over 
500 error messages) • maximum portability pro­
tects software investments. 

And its available now for CP / M-86, iRMX-86: and 
ISIS*; available soon for OASIS-16* and MS-DOS~ 

Who is mbp? We're a worldwide company with 
more than twenty-five years of system software 
experience-more than twelve in custom COBOL 
Compiler installations for mainframes and minis. 
Now, this vast experience is also available to 
micro users. Take advantage of it -send the 
coupon or call today and start getting mainframe 
capabilities from your CP /M-86 micro. Why wait? 

••••••••••••••••••••• • • • • • • • • • • • • • • 

mf]J . 
sohw~ AN<l [P. : 

SYSTEMS TEC~Noloqy INC. : 
7700 Edgewater Drive, Suite 626 
Oakland, California 94621 
Phone 415/632-1555 

• • • • • • mbp COBOL is what I've been waiting for. 
Please send me today: • • • Special introductory offer ~ • 

• 0 mbp COBOL for CP/M-86 at singl ;_nn~ e 
copy special introductory price of $990. • 
(User's Manual included . Offer expires June 30, • 
1982 when retail price will become $1400.) 

• • 
: D mbp COBOL Users Manual only, $95. : 
• D Complete mbp COBO L information. 
• D Please have o representative contact me with 

information about O EM and distributor • • • • • • • • • 

arrangements. 

Title _____________ _ 

Com pony ___________ _ 

Street lno PO Box numbers) _______ _ 

• City State _Zip __ _ 

• D Check enclosed D VISA 
• D UPS COD . 0 Mastercharge 
e !Add $3 for shipping. Colifornio residents odd sales lox.) 

• Card Number _____ Exp. date __ _ 

Signature _ _ _ ________ _ 

• • • • • • • • • • • • • • • • • • • 
• • • • • • • 

Hardware required: 96K memory, hard disk, 8-inch floppy. e 
·CP/M-86 is o Digital Research trodemork; iRMX-86 ond ISIS e 
ore Intel TMs; OASIS-16 is o Phase One Systems, Inc. TM; • 

See us at • 
MS-DOS is o Microsoft, Inc. TM. 

• • mbp COBOL. Now. 
COMDEX e 
Booth 1467 • 

••••••••••••••••••••• 
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• I fl{~ fM/JttX 
JO$f MAfJt P!fK ANP 
1Aft Cr,wfROUtf(J." 

• Irr!'/()/(? TON61Jt! 
HOW MWf PH,?!, Of< 
f/V-WllA1fl!f(? ll!f1 
ff(!C!J /N10WN." 

We're also able to save you plenty: For instance, you get DH11 performance for a DZ11 
price. Four new space-saving single-board communications multiplexers. And an increase in 
VAX-11 te rminal handling capacity by up to 50%. Maintained nationwide by Control Data. 

Microprocessor-based architecture and common hardware deliver faster, more fl exi ble line­
handling. Self-test on power-up. Full software transparency And Emulex reliabi lity standards. 

Communicate with Emulex now Write or call Emulex Corp , 2001 Deere Ave. , Santa Ana, 
CA 92705 ; (714) 557-7580, TWX 910-595-2521. Outside Calif.: (800) 854-7112. 

For 1mmed1ate off-the-shelf delivery. call our national distributor First Computer Corporation . 645 Blackhawk Dr .. Westmont. IL 60559. (312) 920-1050 
In Europe Emulex Corp . 10th floor. Cory House. The Ring . Bracknell. Berkshire. England Telephone 0344-84234. Telex 851-849781 

CS11 / H (PDP-11) $7560 for 48 lines• 
CS11/ U (VAX-11) $7884 for 48 lines• 

Up to 64 DH11 channels from 
one board. 

DH11-compatible MUX lets 
you mix RS-232 & current loop 
interfaces in 8-l ine groups. 
Built-in DM11-compatible modem 
control OMA output eliminates 
host interrupts. Self-test capabili­
ties. Transparent to PDP-11 soft­
ware . Emulex' own software on 
VAX. 

'Price each 1n 100 quant111es All Emulex 
disk . tape . and communica!lons products 
can be combined to reach quantity price 
breaks 

218 

CS11/V $4464for16 lines• 

Higher DV11 performance, 
lower price. 

DV11-compatible multiplexer 
Mixes 8-lines synchronous & 
asynchronous on PDP-11s. Ideal 
for Bisync & DECNET 8-32 
lines per controller. OMA input & 
output. Software transparent 
under DECNET Compact pack­
age offering higher line-handling 
speeds & improved throughput. 

CS21/ Z $2550' 

.. 
" II 

· I I 11 
I 11 

-
Replace DEC DZ11 / E and 
save. 

II 

Perfect if you don"t need 
DH11 performance. Software­
transparent to all DEC operat­
ing systems. Easy PROM change 
enables quick upgrade to DH-11 
performance. Saves one slot 
per 16 lines. 

3E 
EMU LEX 

CS21/ U (VAX-11) $2844for16 lines• 
CS21/ H (PDP-11) $2520 for16 lines• 

New economical DH11-type 
multiplexer. 

Lowest cost, high­
performance communications 
MUX. Priced way less than DEC"s 
DZ11 , with OMA to boot. 16 RS -
232 lines per board , modem con­
trol included. Can use H317 
distribution panel Transparent 
to PDP-11 software; Emulex 
software on VAX. 

The genuine alternative 
See us at NCC Booth #4338 
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SPEICH SYNTHESIS 

Bringing speech to 
low·volu1ne products 

FRED WICKERSHAM, GARY MULLINIX and STEVEN McGINNESS, 
National Semiconductor Corp. 

National Semiconductor's speech-editing products let OEMs 
create their own synthetic-speech vocabularies inexpensively 

The maturing of digital speech-compression-and­
synthesis technology has prompted the evolution of 
many inexpensive, medium- to high-volume products 
that tell users anything from the time of day to price of 
groceries. Until recently, adding speech to many 
products has been precluded by the lack of availability 
of the synthesized speech itself, especially custom 
vocabularies for low-volume users. National Semicon­
ductor Corp. 's new speech-editing system makes syn­
thesized speech economical for limited-run products. 

ICs make speech synthesis affordable 

National introduced its Digitalker preprogrammed 
speech-synthesis system in early 1980. The Digitalker 
consists of a speech-processor chip and a ROM chip. The 
two-chip set uses NMOS designs, sells for less than $50 
in small quantities and produces synthesized speech 
that sounds very much like the person from whom the 
speech was synthesized. The Digitalker lends itself 
easily to many electronic systems and applications, 
many of which can be controlled by 8-bit µps, and looks 
like any other peripheral on the µp's databus. A simple 
1-byte address and strobe cause a word, phrase or 
sentence to be spoken in a male, female or child's voice. 

One disadvantage of the Digitalker was that the OEM 

had only a limited vocabulary from which to choose his 
words. Although the technology had evolved to the 
point at which synthesized and compressed speech 
could be stored in low-cost res, the process of 
synthesizing and compressing the speech was one that 
had to be performed by large computers and very 
skilled personnel at the semiconductor facility . Small-
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volume customers (fewer than 500 units) with nonstan­
dard vocabulary requirements were forced to deter­
mine the desired vocabulary for their product and wait 
for the synthesis software to be created, often a long 
and expensive process. 

Editing systems make low-volume speech flexible 

Today, with systems known as speech editors, 
low-volume users can create their own vocabularies. 

N ational's speech-editing system is a stand-alone unit 

Fig. 1. National Semiconductor's Speech Editing System includes 
a Z80-based µc that supports 64K bytes of memory, two RS232 
ports, dual double-density floppy-disk drives and the BLC-8281 
speech processor board. Also included is the editor program and 
word library. Options for the MSC-6605 industrial system and 
Starplex development system are available. 
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RS232C 
Interface 
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board 

(running CPIM) 
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intelligence and 

board-function control 
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16K Speech 
triport , _____ ,processor 

RAM chip 

Fig. 2. Speech synthesis can be a board-level function. Nationa/'s Multibus-compatible speech-processor board, the BLC-8281 can be 
used to convert other vendors ' µ.p-development systems into speech-editing systems. The board sells for about $3000 and includes its own 
firmware, CPIM-compatible host software and a 1000-word library diskette. The buyer provides the development system and speaker 
assembly. 
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iii chip 

~ osc osc 
Speech in out 

L_ot _ 

Oscillator 

220 

Speech 
ROM D191talker 

kit 

speech ROM, responding to various 
control commands and ultimately 
supplying Its DIA converter the proper 
speech data. The end of each 
speech-data block contains control 
bits that cause an Interrupt from the 
SPC to Inform the CPU of the 
completed utterance. 

Forexarnple,atypicalsequencefor 
outputting "please fasten your seat­
belt" from the Olgltalker would be: 
enable to SPC via the cs pin, apply the 
1-byte address of the phrase to the 
sw1-swa word address lines of the 
SPC and strobe the WR Input. The 

the entire phrase would be spoken 
followed by an Interrupt or an 
"un-busy" signal. 

Addresses can store words as well 
as complete phrases, and many short 
sentences or phrases for a product 
can be assembled by stringing 
together (concatenating) words. The 
same sequence as above would be 
followed, but the SPC would be closely 
monitored so each new word can be 
output without delay. 

Although most applications would 
use a CPU for system control, the sPC 
can operate without a CPU via 
mechanical switch closures. In these 
simple appllcatlons, a thumb-wheel 
switch, plus a momentary contact 
switch 10 generate the write strobe, 
could cause a word, phrase or 
sentence to be spoken from the 
Dlgltalker. 
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With systems known as speech editors, 
low-volume users can create their 
own vocabularies. 

built around the company's speech-processor board. 
The unit (Fig. 1) consists of a Z80A-based µc with 64K 

bytes of RAM, dual floppy-disk drives, CRT terminal and 
printer interfaces and a speaker assembly. It sells for 
around $10,000. Vendor-supplied software includes 
EPROM programming routines and, more importantly, 
library diskettes, each containing as many as 1000 
pre-synthesized words and phrases. These diskettes 
form the database from which a user configures a 
unique vocabulary. 

Via a terminal, a user types in the desired words, 
inserting appropriate silent periods between them. The 
resident program extracts the appropriate words from 
the diskette and down-loads them into RAM residing on 
the speech-processor board. Upon demand, the speech­
editing system "speaks back" the assembled phrases for 
evaluation. At this point, additions, corrections or 
deletions can be made to edit or otherwise perfect the 
vocabulary. 

The speech-editing system then transfers the now 
RAM-based vocabulary EPROM(s) that can be used in the 
final product. Before making this transfer, however, 
the editing system puts the assembled vocabulary 
through a ROM optimization process that seeks ways to 
use the smallest amount of ROM or EPROM (approxi­
mately 1200 bits per word). 

A do-it yourself board 

National's newest product, the $3000 BLC-8281, 
add-in speech-processor board (Fig. 2) has support 
software that allows OEMS to convert their µc develop­
ment stations into speech editors. Very few end-user 
minicomputers or µcs offer simple speech synthesis. 
But now it's only a matter of time before OEMS begin 
integrating the boards into their products and selling 
speech editing to end users. • 

Fred Wickersham is marketing manager, speech products ; 
Gary Mullinix is product manager, systems products ; and 
Steven McGinness is product manager, board products, at 
National Semiconductor Corp., Santa Clara, Calif. 

SPEECH COMPRESSION: THE KEY TO AFFORDABLE SPEECH SYNTHESIS 

The quality and cost of digitally 
synthesized speech depend on the 
synthesis method and the amount of 
memory required to store the digital 
voice data. 

Although a typical spoken word is 
about soo msec. long, the. digitizing 
process requires that each word be 
broken into "pitch periods," small 
increments about 1 o msec. each in 
duration (a) . Under analysis, these 
pitch periods portray small changes in 
the speech data and typically are 
identical to several preceding and 
following pitch periods. 

National's approach is based on the 
fact that the human ear is insensitive 
to the phase of a waveform, or that 
waveforms of different phases can be 
produced that sound identical. Thus, 
for each pitch period of significantly 
changed data, the computer searches 
for a new waveform that sounds the 
same as the original but has all of its 
energy and is symmetrical about the 
center of the pitch period (b) . A factor 
of two in compression (memory 
savings) can be realized with this 
center symmetrical waveform, as it is 
necessary to digitize only the first 
half, plus a few bits to indicate that a 
mirror image is to be created of the 
same duration. 

The ideally selected phase-adjust­
ed waveform also has low-amplitude 
data in the first and last quarters of the 
pitch period. These quarters have 
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such low amplitude that the human 
ear cannot hear them , so the 
compression process simply reduces 
these first and last quarters to zero 
amplitude, thus allowing further 
reductions in digitization and memory 
requirements. 

The resultant waveform (c) is a 
phase-adjusted, half-period zeroed 
waveform that sounds like the original 

waveform (a) but requires significantly 
fewer bits when digitized by adaptive 
delta modulation. 

Further compression results when 
waveforms of adjacent pitch periods 
are redundant. When this occurs, 
repeat bits are used to indicate 
redundant pitch periods. Additional 
reductions are realized by sorting 
common word sounds or phonemes. 

•----- --Word : 500 msec .------~ 

Relat ive 
ampl itude 

10-msec. 
pi tch period 

'+---+-+--+--+' 

(a) Original 
speech waveform 

(b) Phase angle 
adjusted to create 
mirror symmetry 

(c) Half-period 
zeroed and 
delta modulated 
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llO\V rs 
totnatch. 
ADAC offers the widest selection of complete LSI-11 
systems and function cards ... both analog and digital. And 
now two new software subroutine libraries support all of 
ADAC's extensive line of interfaces for LSl-11. ADLIBRT 
is fully compatible with RT-11 (single user) real-time oper­
ating system software. ADLIBRSX enhances RSX-HM 
(multi-tasking/multi-user) operating system software. 

Both ADLIB packages are simple to use, yet 
powerful, software tools that slash the time needed 
for program development. 

ADLIBRTand ADLIBRSX support: 
• m V Level AID Conversion 
• Temperature Measurements 
• High Level, High Speed AID Conversion 
•TTL Level Digital 1/0 
• Discrete, High Voltage, AC/DC 

Interfaces 
• Pulse Counters and Pulse Trains Out 
• Optically Isolated Discrete 1/0 
• Contact Closure Sensing 
• Discrete High Current Outputs 
• Programmable Clock 
• Serial Interfaces 

Call, write or circle the number 
below to obtain our ADLIB data 
sheet and new catalog describ­
ing all of ADAC's LSl-11 com­
patible interfaces. ... 

corporation 
70 Tower Office Park• Woburn, MA 01801 

(617) 935-6668 
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DATA COMMUNICATIONS 

Particle accelerator lab 
targets computer access 

GREG CHARTRAND, Fermi National Accelerator Laboratory 

An intelligent port-selection network 
puts experimenters on-line at a unique research facility 

Experimenters at t he world's largest particle accel­
erator depend on computers in their exploration of the 
basic structure of matter. After acquiring the neces­
sary data-crunching power, the Fermi National Accel­
erator Laboratory found it still had a problem: 
providing access to users in various facilities scattered 

across a 6800-acre area. Fermilab solved the problem 
with an intelligent port-selection system. 

To 13th floor 
VAX computer 

via 4·wlre c ircuit 

Gandalf 
LOS-309 

l 
Micro 800 VAX 780 

multiplexer development 
12 ports 8 ports 

s I 
Micro 600 

CDC 
NPU·A 

40 ports 

Selecting the appropriate network 

The Fermilab particle-accelerator facility near Chica­
go is one of six major world centers for investigation of 

To Cross 
Gallery VAX 

via 4-wlre circuit 

Gandalf 
LOS-309 

l 
IBM CDC PDP-11/70 Micro 800 
4331 NPU·B development multiplexer 

8 ports 40 ports 12 ports 12 ports 

J-Computer-I 
ports 

I I ? 
Micom Micro 600 Micro600 

command 1---i ----- - ------------- - - - ----------------------1-- stat istics 
console 

Port selector log 

c l i- Te~mlna1 -1 
Imes l l s 

Micro 800 Micro 800 250 
Com Data Micro 800 20 Vadic hard-wired 25 Bell 4-channel 4-channel 

3455 modems dedicated 113 modems 4-channel 12-channel 
mult iplexer multip lexer 

te rm inals 
multip lexer multiplexer 

l l I I 
General Raca l Vadic 

Gandalf Datacom 4400/48 3455 
DE·3 modem modem modem LOS-309 

To Columbia U. To Virginia To UCLA To Meson Lab 
via leased Polytechnic via vra Vadlc via 4-ym e 

c ircuit leased c ircuit ~S5dlal -1n circuit 

Fig. 1. Fermllab port-selection network connects users to the appropriate port on any of a number of computers, depending on demand, 
application and specified restrictions. The port selector interfaces with a variety of asynchronous devices, becoming transparent to a user after 
the connection is made. 
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If a connection cannot be completed 
because all available ports are in use, 
the port selector responds with a 
message and tells the terminal user 
how many others are ahead of him. 

ers, each able to handle 8 million instructions per sec. 
These computers provided improved service v ia an 
extensive ter minal network . The problem t hen shifted 
from one of providing ser vice to one of providing access 
to hundreds of terminals at an affordable pri ce. 

A variety of al tematives was consider ed. The most 
straightforward solution was to connect each terminal 
dil'ectly to a host compute1·, but t he cost of cabling was 
pl'ohibitive. A second solution was dial -up connectors 
through telephone rotaries. But this would incur 
substantial telephone-equipment expenses, l imit com­
munications speeds and lessen data reliabi lity. It also 
would have left the lab w it h "dumb" switching-either 
a connection is made, or a user receives a busy signal , 
w it h no provision for alternate routing, queueing, el"l'o1· 

the smallest par ticles in t he univer se. Even a sizable 
computer installation is har d pressed to satisfy the 
requirements of hundreds of experimenters from 
across the country and around the world. 

These requirements were only par tially met with a 
batch-oriented system until 1979, when Fe1·milab 
acquired three Control Data Corp. Cyber 1 75 com put-

SMASHING PARTICLES FOR SCIENCE 

Pre-accelerator strips protons from 
hydrogen gas and feeds them in a beam 
to the booster accelerators. 

Aerial view of Fermi lab shows a portion of the 4-mi. accelerator track (background), 
with various laboratories and booster accelerators (foreground). 

The search for the basic structure of 
matter has led physicists to the realm 
of subnuclear particles, the building 
blocks of such relative giants as 
protons and neutrons. At this level, 
part icles can be observed only 
indirectly, and even then only by 
arranging collisions of subatomic 
particles traveling at very high 
speeds. The Fermilab accelerator is 
the largest of a handful of worldwide 
facilities capable of producing these 
high-energy collisions. 

Fermilab 's giant accelerator is 
housed in an underground tunnel 4 
mi. in circumference. A string of 1 ooo 
21-ft.-long magnets in the tunnel 
confines a stream of protons to an 
evacuated tube locked between the 
poles of the magnets. By alternately 
powering and discharging the mag­
nets, a stream of protons can be 
made to move around the 4-mi. circuit 
at increasing speed. At each turn, the 
protons are given an electrical kick 
that boosts their speed so that they 
are soon making the trip around the 
tunnel in 20 millionths of a second. 
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High-energy particle collisions leave 
tracks in bubble chamber for late r 
analysis . Evidence of a neutrino interac­
tion is shown. 

When the protons reach the speed 
required for an experiment, they are 
extracted from the circular orbit and 
directed toward a target. In the 
resulting violent collisions of the 
protons with their targets, various 
subatomic and subnuclear particles 

are created . Through this interaction, 
the structure of matter is probed. 

Among the particles and phenome­
na investigated at Fermilab are 
quarks and nuclear "neutral" currents. 
Many physicists suspect that quarks 
are the fundamental building blocks of 
matter, while the discovery of the 
neutral current has been compared in 
significance to the discovery of 
electromagnetism. Physicists hope to 
use the neutral current to link the four 
known forces-gravity, electromag­
netism, strong nuclear and weak 
nuclear-under one theory, a major 
goal of modern physics. 

Work with subatomic particles 
sometimes leads to promising devel­
opments in other fields. For example, 
many patients treated with neutron 
irradiation in the Cancer Therapy 
Facility at the accelerator have shown 
improvement, although the technique 
is still experimental. And any break­
through in particle physics could lead 
to the next revolution in solid-state 
engineering : a lot of quarks could fit 
on a chip. 
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It types 200 
worasa 
minute 
and 
never 
does its 
nails on 
company time. Of course, the Comrex Com Riter Daisy Wheel 

Printer will never replace a good secretary. 
What it will do is give you type to rival the finest office typewriters. Quickly, quietly, and efficiently. All 

day every day. For less than a good secretary would cost you for a single month. 
A lot less. 
That should be reason enough to buy this compact, desk-top ComRiter for your word processing 

applications. But there's more. 
The Comrex Com Riter features a built-in microprocessor to reduce the number of mechanical parts. 

Because the fewer parts there are, the fewer parts there are to break down. It even has a linear step motor 
to simplify the drive mechanism. 

No wonder the ComRiter's Mean Time Between Failures (MTBF) is an 
impressive 2500 hours at a 250/o duty cycle. 

What's more. the ComRiter features one-touch, interchangeable 
and dust-free cassette-type daisy wheels for easy operation. 

four different interfaces, and a bidirectional carriage. 
And more. 

It's just the sort of good-looking, hard-working 
employee your organization can be proud of. 

It's very affordable. And it's at your favorite 
computer store today. 

- . --
:.. 

= 
INTERNATIONAL INCORPORATED 

3701 Skypark Drive• Suite 120 •Torrance. CA 90505 • (213) 373-0280 
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Any port-contention device at the 
center of the system is regarded as 
critical and must have complete 
redundancy of all key elements. 

traces or intelligent responses to incoming calls. 
Fermilab chose to install an intelligent port selector 

as a front end to the Cybers and the smaller CPUs in the 
computer department. This option allowed for accom­
modating inexpensive dumb asynchronous terminals 
and provided the switching functions of a telephone 
rotary system. It also injected intelligence at the 
appropriate point to provide alternate routing, load 
balancing, contention and message broadcasting, and 
could be installed at a reasonable cost without changes 
in software. 

Intelligent port-selection system 

An intelligent Micom Micro600 port selector supple­
mented by ADC Products' connectorized telephone 
cables and Amphenol panels is at the hub of the 
Fermilab Computer Network. The system connects 
both terminals within the central laboratory building 
and those accessing the center through dial-up connec­
tions from remote locations. If a connection cannot be 
completed because all available ports are in use, the 
port selector responds with a message and tells the 
terminal user how many others are ahead of him. The 
user can elect to wait, in which case he is put in queue 
and connected automatically when a port becomes free, 
or to disconnect and try again later. 

The central laboratory building has 300. terminals 
connected directly to the port selector through six 
telephone-like trunks. Each trunk consists of as many 
as three 25-pair connectorized telephone cables claisy­
chained from floor to floor. On each floor, panels that 
accommodate as many as 36 two twisted-pair connec­
tions provide the terminal hookups. An additional trunk 
serves the "cross gallery," which is several thousand 
feet from the laboratory building. 

Terminals are connected to the trunks vvith Micom 
Micro400 line drivers. Because these drivers are 
compatible with the line/port modules in the Micro600, 
additional line drivers are not required at the port­
selector encl of the cables. This feature saved the 
laboratory considerable money and simplified the 
cabling. Dial-up access to the network from outside the 
lab building is achieved with several types of modems, 
including Bell Laboratories' 103s and 212s and Vadic's 
3455S. Outgoing traffic is handled through the port 
selector's dial-out option, allowing access to off-site 
computer systems. This reduces the need for external 
couplers or modems and increases the reliability of 
off-site data connections. 

Access to computers 

Fermilab has a number of computers that the port 
selector can access. The Cyber 175s are the largest, but 
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an International Business Machines Corp. 4331 and 
Digital Equipment Corp. v AX 11/780 and PDP 11/70 
computers are also a\'ailable. SeYeral computer sys­
tems outside the central computing facility are linked to 
the port selector through Micom Microsoo data concen­
trators. The concentrators are also used remotely 
where phone lines are scarce or where the radio 
frequency interference from the accelerator and associ­
ated equipment would make normal line-driver and 
modem communications unreliable without the Mi­
crosoo's error detection and correction. Fermilab 
expects to install several dedicated multiplexer links to 
universities nationwide. Links have been set up to 
Virginia Polytechnic Institute, the University of Cali­
fornia at Los Angeles, the University of Colorado and 
Columbia University. 

Micom Micro600 intelligent port selector (center) connects users at 
Fermi/ab to appropriate ports. Users and CPUs are scattered across 
a 6800-acre site, and communicate to the Micro600 via modems, 
multiplexers and trunk lines. 

The Cyber 175s are connected to the port selector 
through two Control Data Corp. Network Processor 
Units, each of which contains 72 asynchronous terminal 
connections. The NPU connections are interleaved so 
that sequential port connections go to alternate NPUs 
providing automatic load-leveling. If one of the NPUs is 
clown, the port selector can determine which ports are 
dead and place. them out of service without operator 
intervention. 

System satisfies requirements 

Because of Fermilab's heavy computer-system de­
mands, the configuration was designed for continuous 
operation, even with major portions clown. Any port­
contention device at the center of the system is 
regarded as critical and must have complete redundan­
cy of all key elements. The Micro600 meets this 
requirement internally, and in almost three years of 
operation, the amount of down-time attributable to it is 
just minutes. 

The port selector's µc operates according to instruc-
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Because the drivers are compatible 
with the line/port modules in the 
Micro600, additional line drivers are not 
required at the port-selector end of 
the cables. 

The Micro600 handles 744 lines and ports, expand­
able to 992. Expansion to handle additional terminals is 
planned to accommodate more work at Fermilab; each 
discovery that the experimenters make brings new 
questions. As more is learned about the structure of 
matter, the workload at Fermilab grows, and the 
demands placed on the computers increase. • 

tions entered through a command console that could be 
any of the local dumb terminals. An operator in the 
computer room can reassign ports from one application 
program or type of service to another to balance the 
workload. Once a connection is established, the port 
selector is transparent to a user. The µc is also able to 
output a statistics log to the console to aid in studying 
usage and in tracing terminal, computer and modem 
problems. 

Greg Chartrand is a technical specialist at the Fermi National 
Accelerator Laboratory, Batavia, Il l. 

Any asynchronous terminal can be connected to the 
Micro600, its Autobaud feature providing automatic 
terminal-speed detection to as much as 9600 bps. The 
µc monitors each line interface, and access to port 
classes can be restricted for security purposes by 
entering commands from the console. 

The Micro600 appears to the computer port as a 
dedicated terminal or a modem emulating the automatic 
answering sequence of a Bell 113 (CCITT v.21) modem. 
Line and port interfaces can be selected in any 
combination through a front-mounted thumbwheel 
switch. 

o Compact o Light weight 
o Highly reliable o WrHe Inhibit 
o Random access o Index signal 
o Similar.to standard SW' floppy Interface 

The compact high performance CMD 500 
measures only 4Y2 X 6 x 2Yi inches yet 
gives you a capacity of BOK bytes per side 
(double density) or 40K bytes per side 
(sing le density) unformatted on a 3.8 " 
diameter double sided disk. Disks are 
packaged in a rigid plastic shell that 
protects them and permits rapid and safe 
disk changes. 

NEXT MONTH IN MMS 
Watch for Mini-Micro Systems' annual special 

report on computer graphics in the July issue. A 
comprehensive survey of graphic terminals for 
business and science applications will lead off the 
feature section, which will be augmented by sev­
eral other graphics-related articles, including: 

• A look at turnkey graphic systems . 
•A tutorial on graphic-input peripherals. 
•An explanation of building-block graphics. 
Mini-Micro Systems is also planning major 

product survey articles in coming months, 
including microcomputers in August, high-level 
languages and development systems in September, 
memory systems in October and computer 
terminals in November. 

Ca ...... o~ canon u.s.A .. inc. 
~I I ' I I Electron ic Components Division 

One Canon Plaza, Lake Success , NY 11042 Tel: (516 ) 488-6700 Telex 96-1333 
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New extra-convenience features 
for terminal versatility. 

we developed our new 
Model 16, 24-line x 80-column 
smart terminal to set a new 
standard in convenience. The result 
is Hot Buttons: exclusive design 
characteristics which provide 
unparalleled flexibility and operator 
authority. 

A. Change the functions. 
Design the page. 

Don't let your keyboard 
design dictate to you. Tell it what to 
do. Better yet, tell it what to be. 
For example, if you don't need the 
" t " cursor control key, change 
the key function so that it becomes 
a "1/z''. Or a "I ''. Or any other 
character, sequence or function. Any 
of the thirty-two keys in the top row 
or numeric pad (excluding the 
"STATIJS" key) can be recoded to 
be any other key you prefer. 

But, there's more. This new 
"user definable" characteristic also 
allows you to determine logical 
line and page length. 
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Introducing 
Hot TM 

Buttons. 
For the first time, you're 

master of both the keyboard and the 
display. Boss it around. 

B. Clock yourself. 
Tell the time, right from 

the terminal screen. This Hot Button 
feature provides accurate, digital 
printout of the time of day or 
elapsed time. Use it to keep a 
concise work log. Or just to keep 
your own important schedule. Time 
does pass, but with the Model 16, 
it doesn't have to go unnoticed. 

c. Calculate the ditierence. 
Add, subtract, multiply, or 

divide. Whatever your office calculator 
did for you before, the Model 16 
Hot Buttons do for you now, with 
convenient display on line 25. 
Reduce work station clutter by elimi­
nating the need for additional .. 
equipment. Keep accounting capability 
at your fingertips. 

Comfort, flexibility and 
reliability. 

That's what you really want in 
your terminal. And that's what 
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Teleray's Model 16 delivers. You get 
all the innovative ergonomical and 
functional features of our previous 
models. Full editing capability. ANSI 
X3.64 compatibility. Plus four pages 
of display, horiwntal and vertical . 
scrolling capability, line and mosaic 
graphics, and Hot Buttons-unique 
characteristics that make our 
Model 16 the smartest terminal in its 
class. All standard. Designed for 
convenience. Designed for you. 

Call or write for more 
information or a no-obligation 
demonstration. Phone 612-941-3300. 

The Model 16 with 

Hot Buttons. 
Push a few. 
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DISK CONTROLLERS 

Controller supports 
Winchester, 

floppy and tape 
DAVID M. ARONOVITZ and RICHARD A. CLEWETT, Data Systems Design, Inc. 

New single-board, multifunction controller for Multibus systems 
provides pipelined, non-interleaved operation 

A new single-board controller for Multibus-based 
systems can simultaneously interface to 8-in. Winches­
ter, streaming-tape and 5114-in. floppy drives. Devel­
oped by Data Systems Design, Inc., for its DSD 700 
series subsystems, the DSD 7215 controller emulates 
Intel Corp.'s iSBC 215 disk controller and iSBX 218 
floppy-disk daughter board. It features "pipelined" 
architecture, one-way interleaved transfer rates, on­
board separation and transparent disk error correction. 

The DSD 7215 controller architecture (Fig. 1) consists 
of a high-speed internal bus, an optimized disk data 
path (the pipeline), internal bus masters and slave 
interfaces. The µp unit and the direct-memory-access 
controller control the bus as masters. The Multibus 
interface, the streaming-tape interface and the disk­
drive interface are all slaves on the bus. 

The µp unit, which provides intelligent controller 
functions, consists of a 5-MHz 8085 µp, a pair of 2732, or 
2764 EPROMs and a RAMII/O-counter peripheral chip. 
The 256-byte RAM portion is used for a local stack and 
scratch area and to buffer disk commands received via 
the Multibus interface. The 1/0 ports provide control 
lines for the slave interfaces and the read/write 
controller. The µp is used to control low-speed 
operations such as buffering commands from the host 
system, housekeeping, executing on-board confidence 
tests and initiating off-line backup and restore opera­
tions. The µp also exactly emulates the iSBC 215 and 
iSBX 218 controller combination, resulting in compati­
bility with operating systems such as RMX-86 and 
RMX-88, as well as future operating systems and 
application software. 
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DSD 7215 disk controller board (foreground) allows flexibility in 
system configuration. It can be used with the DSD 736 D 40M-byte 
Winchester-disk drive and double-sided floppy-disk subsystem (top) , 
and the DSD 726 T 40M-byte Winchester and 90-ips, 1/•-in. 
streaming-tape subsystem. Both subsystems can be daisy-chained. 

Disk operations are initiated by issuing a write to an 
1/0 address-the "wake-up" 1/0 port--on the DSD 7215. 
The controller then reads the 1/0 parameter block, a 
64-byte block of memory, to determine the command to 
be executed. The 1/0 parameter block simplifies the 
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The µp exactly emulates the iSBC 215 
and iSBX 218 controller combination, 
resulting in compatibility with operating 
systems such as RMX-86 and RMX-88, 
as well as future operating systems and 
application software. 

creation of driver software in implementing an operat­
ing system. 

The controller can queue disk-operation commands to 
permit overlapped seeks, implied seeks and other 
operations. An extension of the standard iSBC 215 codes 
implements tape operations. 

Fig. 1. DSD 7215 controller architecture consists of a high-speed 
internal bus connected to an 8085A µ.p and a direct-memory-access 
controller, which act as masters. The three slave interfaces interface 
the controller to the drives and to outside devices via the Multibus. 
The read/write controller and the data separator form part of the 
pipeline. 

The direct memory access controller, a 5-MHz 8237 
chip, transfers data at high speeds between one port of 
the dual-port memory and two slave interfaces-the 
Multibus interface and the streaming-tape interface 
(Fig. 2). During off-line backup/restore operations, 
data are transferred between the disk drives and the 
streaming-tape interface via the dual-port buffer, 
leaving the host CPU and Multibus for other tasks. 
During disk operations, data are transferred to the 
Multibus interface. 

The pipeline 

The read/write controller performs disk operations 
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that are too fast for the µp. Its basic functions are to 
format disk tracks, recognize header fields for disk 
sectors and read and write data on the drive, track and 
sector specified by the µp and the disk-drive slave 
interface. The read/write controller uses a 2910 bit-slice 
sequencer chip that is clocked at the disk data rate. The 
sequencer requires lK word of PROM to control the 
dual-port buffer, error-correction-code/cyclic­
redundancy-check gate-array and other circuitry. The 
instructions for the sequencer are decoded by a 
programmed-array-logic chip, one of seven on the 
controller to reduce chip count and power consumption. 
The 2910 allows the generation of data streams for 
direct writing in the Winchester drives via the pipeline 
(see "Pipelining for speed," p. 236 ). 

The dual-port buffer consists of a buffer controller 

Port B 
Dual port 

buffer 
4Kx8 
Port A 

OMA controller 
8237A-5 

Multibus 
arbitration 
controller 

PAL 

Fig. 2. Pipelined architecture of the DSD 7215 controller speeds 
transfer rate. Dual-port buffer allows data to be concurrently 
accessed from the disk and transferred to the OMA controller. 
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QUALITY LIVES 
Our 84 Mbyte Winchester disk drive is a work of art. 

This Guarneri violin 
was built in the city 
of Cremona in 1739. 
The physics of the bowed 
string were first inves­
tigated in the 1850's by 
Hermann von Helmholtz, 
who attached a grain of 
starch to a black string 
and observed its motion 
through a microscope 
mounted on a 
tuning fork. 

Fujitsu Ame 
Sales Offices: 
Northwest 4~727-43 
Southwest 7141558-8757 

Like this superb violin by Giuseppe Guarneri, 
Filius Andre, our 8-inch, 84 Mbyte Winchester 
disk drive raises technology to the level of art. 
The average positioning time is 20 milli, 
seconds-the fastest available-and the drive 
is so compact you can tuck it under your arm. 
~ At Fujitsu America, we still believe in quality. 

Texas 21,4/931-9226 
Utah-COiorado 801/298-2631 
Seattle> 206/ 454-0150 
FujittAJ Europe: 
Londol\.,44-1/493-1138 



The instructions for the sequencer are 
decoded by a programmed-array-logic 
chip, one of seven on the controller to 
reduce chip count and 

been acquired. Two PAL chips achieve a significant 
reduction in power dissipation compared to convention­
al arbiter chips and maintain Multibus compatibility. 

The use of P ALs also permits a choice of four 
arbitration modes. In single-transfer mode, the bus is 
released after each transfer. In the burst mode, the bus 
is released only for a higher priority device or when the 
transfer of a data block is completed. The controller 
supports the common bus request signal, which relin­
quishes the bus for any request or at the end of a 
transfer. The override mode can be used to acquire the 
bus and ignore higher priority requests until the end of 
a block transfer. The Multibus interface can transfer 
pipeline data as bytes or words, depending on the 
system environment. Word transfer results in twice the 
data handled per Multibus access. 

power consumption. 

(two PAL chips) and 4K bytes of RAM. Both ports 
operate asynchronously with arbitration provided by 
the buffer controller. The dual-port controller antici­
pates successive transfers so that both the read/write 
controller and the internal bus master will have the 
next word of data available when requested. 

The Multibus interface requests bus access and 
directs all data-transfer operations once the bus has 

TO INTERLEAVE OR NOT TO INTERLEAVE 

The growing popularity of disk­
intensive operating systems such as 
UNIX and the increasing use of large 
databases and complex application 
programs have made many users 
sensitive to the effects that disk­
transfer rates have on overall system 
performance. Non-interleaved opera­
tion-the ability to read a track during 
a single disk revolution-should result 
in system performance gains when 
compared to making two, three or 
more passes over the same track to 
read the data. 

Interleaving controls the order in 
which sectors of data occur on the 
physical disk track: it is used to 
increase disk-rotation time between 
sequential sector numbers so that 
data from each sector can be 
transferred to main memory before 
the next sector on the track comes 
under the drive head. 

The "interleave factor " is the 
minimum number of sector intervals 
between the start of one sector and 
the start of the next sequentially 
numbered sector. Sector 1 is written 
immediately after the physical track 
index (Fig. 3) . For non-interleaved 
operation, an interleave factor of 1 

specifies that sectors are to be written 
in sequence around the track, that is, 
index, sector 1, sector 2, etc. Each 
time the interleave factor is increased 
by one it takes an extra disk rotation 
to transfer the data from one track 
(Fig. 4). For a hard disk, each extra 
rotation can account for 1 o to 60 
percent of the average seek time. 

The operating system should be 
optimized to take advantage of 
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Interleave factor Sector numbering sequence 
(disk rotations) 

1 2 3 4 5 6 7 8 

2 15263748 

3 14725836 

4 1 3 5 7 2 4 6 8 

Fig. 3. The interleave factor indicates the 
number of disk rotations that must be 
completed to read all sectors. In one-way, 
or non-interleaving (interleave factor 1), 
the sector numbering is sequential. In this 
example, there are eight sectors per track, 
as in a single-density diskette. 

non-interleaved operation. F.irst, con­
sider how the operating system 
organizes files on the disks. Sequen­
tially organized files that use sequen­
tial sectors on the same track are in 
keeping with non-interleaved opera­
tion. Second, the operating system 
should be capable of multi-sector 
transfers. With the oso 7215 control­
ler, one command can transfer any 
amount of data from 1 byte to the 
entire disk capacity without further 
CPU intervention. Intel's RMX-86 and 
RMX-88 are examples of operating 
systems that can take advantage of 
this feature. 

Read/ 
write 
head 

....._____Revolution------­
counter 

Fig. 4. Comparison of two-way interleaved and non-interleaved diskettes shows 
that the interleaved diskette must undergo two revolutions to bring all sectors past 
the read/write head. Non-interleaved diskette sectors are ordered consecutively, so 
that one track can be read in one revolution. Interleaved operation slows the read 
rate to give the controller time to transfer the data from each sector. 
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A conventional phase-locked loop 
performs data separation for the 
Winchester and floppy disks. 

On-board data separation 

A conventional phase-locked loop performs data 
separation for the Winchester and floppy disks. The 
analog loop locks the read/write controller onto the 
serial bit stream so that data can be correctly 
interpreted. The loop is optimized for the best reading 
margins over a wide temperature and voltage range. 
The data separator is flexible enough to handle the 20: 1 

ECC chip, which can generate both Winchester ECC 

codes and CRC codes for the floppy disks. This chip is a 
gate array with 540 gates in a 22-pin DIP using 5-micron 
design rules. A computer-generated polynomial is used 
to attain superior correction speed and accuracy 
compared with conventional fire codes over a variety of 
sector sizes. The chip generates a 32-bit code that is 
appended to each Winchester data sector as it is 
written. Dur ing read operations, the chip determines 
whether a detected error is correctable and prevents 
passing off doubtful data as good when a correction is 
made. 

When disk data are read, the chip detects any error 
bursts as long as 22 bits in a sector. If an error is 
detected, the controller automatically tries to reread 

PIPELINING FOR SPEED 

Pipelining is a design technique that 
permits the beginning of one opera­
tion before another has been complet­
ed. Thus, a pipelined read/write 
controller can transfer 1 byte of data 
from the disk to the buffer without 
waiting for the OMA controller to finish 
its last transfer from the buffer to the 
memory bus . 

The oso 7215 controller uses a 
pipelined architecture to support 
non-interleaved operat ion at the 
maximum transfer rates for both 
floppy- and Winchester-disk drives. 
The phase-locked-loop data separa­
tor supports data rates in excess of 
current disk-drive capabilities, while 
the dual-port buffer logic effectively 
eliminates access time by pre-

fetching the next data byte in 
anticipation of sequential transfer. 
This approach avoids the data­
overrun susceptibility of FIFO buffers. 

Acquisition of the Multibus is 
accomplished by the PAL devices 
tailored to the architecture of the 
controller to provide bus arbitration 
without compromising overall 
throughput. 

The time saved by pipelining could 
be wasted if a user improperly 
configures the bus priority. To prevent 
this , oso 7215 offers designers 
several choices for bus arbitration. 
The best transfer rates will be 
achieved if the controller yields the 
bus only after a completed transfer. 
This is a good solution for database-

management-system applications , 
but might not be satisfactory in 
real-time applications. In that case, 
yielding to higher priority devices as 
determined by the backplane slot 
assignments might be the best 
compromise. The last choice is to 
yield the bus after each byte is 
transferred, providing maximum bus 
availability to other devices. 

Giving the controller a high priority 
in the backplane is another way of 
getting the most out of the controller. 
Most backplanes provide a method for 
establishing relative priority using 
jumpers or slot positions in the card 
cage. 

frequency range required by the different data rates of 
a Winchester disk and a floppy. 

The disk-control interface uses a PAL to encode and 
decode the data before writing or during reading. The 
serializer/deserializer circuit, or SERDES, provides for 
parallel-to-serial conversion of data during write opera­
tions and the reverse during read operations. Drivers 
and receivers are installed to interface with the 
disk-drive control and data-signal lines. 

The l/4-in. streaming-tape drive uses an 8-bit parallel 
data bus to transfer data and commands. Handshake 
and status lines control the direction and type of 
information transmitted over the 8-bit data path . A PAL 

handles the transfer protocol, while the DMA chip moves 
data between the tape interface and dual-port buffer 
during disk backup or restore operations. The read/ 
write controller is active during this time in handling 
data transfers between the disk and dual-port buffer . 

the sector. If a correct read ensues, the controller 
passes the data (via DMA) and reports a soft error to the 
operating system. If retries cannot correct t he error 
and the error pattern is repeatable, the ECC chip 
generates an 11-bit error "syndrome" that can be 
matched against the original data to find the incorrect 
bit locations. The µ.p then writes the corrected bits 
directly into the dual-port buffer, and the DMA 

controller transfers the corrected data to the Multibus 
main memory. Selection of automatic correction is 
under software control, with corrections reported to 
the operating system in the same way as soft errors. • 

Disk error correction 

The DSD 7215 controller incorporates a proprietary 
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Richard A. Clewett is Multibus and system development 
program manager, and David M. Aronovitz is Multibus­
compatible mass-storage systems product line manager at 
Data Systems Design, Inc., San Jose, Calif. 
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Talk to the 
lntermec Representative 
nearest you. 
ALABAMA 

• Huntsville, AL 205/883-8660 

ARIZONA 
• Scottsdale, AZ 602/994-5400 

CALIFORNIA 
• San Jose, CA 408/298-7290 

Lodi, CA209/334-1961 
•Anaheim, CA 714/635-7600 

San Diego, CA 714/565-1557 
COLORADO 

Denver, CO 3031777-8070 
Colorado Springs, CO 303/594-0880 

DISTRICT OF COLUMBIA 
• Washington, D.C. 301 /881 -5300 

FLORIDA 
• Ft. Lauderdale, FL 305/776-4800 
• Melbourne, FL 305/723-0766 
• Orlando, FL 305/425-5505 

Fort Walton Beach, FL 904/243-3189 

GEORGIA 
• Atlanta, GA 404/455-1035 

ILLINOIS 
• Chicago, IL 312/394-3380 

INDIANA 
Indianapolis, IN 317/247-1316 

KANSAS 
Kanas City, KS 91 3/649-6996 

LOUISIANA 
Mandeville, LA 504/626-9701 

MARYLAND 
Rockville, MD 301 /744-7700 

MASSACHUSETIS 
• Boston, MA 617/653-8655 

MICHIGAN 
Detroit , Ml 313/588-2300 

MINNESOTA 
•St. Paul , MN 612/645-5816 

MISSOURI 
St. Louis, MO 314/878-5042 

NEW JERSEY 
Paramus, NJ 201 /368-0123 

NEW MEXICO 
Albuquerque, NM 505/292-1212 
Las Cruces, NM 505/524-9693 

NEW YORK 
Rochester, NY 716/467-0076 

NORTH CAROLINA 
• Durham, NC 919/683-1580 

OHIO 
Cleveland, OH 216/267-0445 
Dayton, OH 513/434-7500 

OKLAHOMA 
Tulsa, OK 918/743-6892 

OREGON 
Beaverton, OR 503/646-6800 

PENNSYLVANIA 
Pittsburgh, PA 41 2/892-2953 
Philadelphia, PA 215/828-7400 

SOUTH CAROLINA 
Columbia, SC 803/798-8070 

TENNESSEE 
Oak Ridge, TN 615/482-5761 

TEXAS 
· Dallas, TX 214/234-4137 

Odessa, TX 915/332-9540 
• Houston, TX 713/461-4487 

San Antonio, TX 512/340-6507 
UTAH 

Salt Lk. City, UT 801/466-6522 
VIRGINIA 

Richmond, VA 804/320-8801 
WASHINGTON 

• Seattle, WA 206/7 45-5311 

• Factory- authorized service facilities. 

For areas not listed contact factory office. 
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Bar Code 
Breakthrough! 

RELOAD 1'8WEll ' 
D Cl 

lntermec introduces 
the first small, quiet label printer 
that goes practically anywhere. 

Receiving docks, work stations, shipping desks, 
storerooms, offices, nurses stations ... 

Wherever you need to generate low cost. high 
quality bar code labels in moderate volumes, the 
lntermec 8610 Bar Code Printer is the solution: 
• Delivers labels on demand, with backing peeled 

off for easy application. 
• Provides real time control for work-in-process 

tracking, inventory management. specimen 
identification, document tracing, order picking 
and hundreds of other applications. 

• Prints CODE 39, CODE 93, Interleaved 2 of 5, 
Codabar, UPC/EAN, 2 of 5 and CODE 11. 
The inexpensive lntermec 8610 Printer is 

perfect if you 're just beginning with bar code or 
expanding toward a truly distributed bar code 
system. The lntermec 8610 and lntermec's 
complete line of highest quality bar code printers, 
readers, portable data terminals and port 
concentrators are the right tools to build the 
best bar code system for your application. 
lntennec products come with 
a 12-month warranty. 

[ffi) Owu~wMEC ~ 
The Bar Code Experts 
For complete details, 
contact lntermec, 
4405 Russell Roa::i, P. 0 Box N, 
Lynnwood, WA98036-0694. 
Phone 206/7 43-7036. 

FOR LITERATURE, CIRCLE 111 
FOR DEMONSTRATION, CIRCLE 112 

I 

0 
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Hazeltine announces 
TM 

The terminal just right for your system. 

You've been looking for a new kind of display terminal. A 
terminal with advanced ergonomic design to enhance your 
system's appearance. A terrr:nal with complete performance 
flexibility to match your system's needs and yet priced to 
keep your system competitive. 

Now you've got it, the Executive 10™ by Hazeltine! 
Executive 10's futuristic styling delivers a tilt screen and 

swivel base, detachable keyboard, sharp non-glare display 
and a non-reflective working surface. Aren't these the features 
your customers expect? 

We have developed the terminal to meet your needs which 
include programmable function keys, intelligent keyboard, 

See us at 
COMDEX 
Booth #548 

expandable memory, independent baud rate control on auxil­
iary input/output port and a dual CRT controller system. It can 
be configured to fully support your needs. 

Hazeltine's twelve years of experience in the terminal 
market enable us to fully investigate your system require­
ments with your staff and recommend the optimum solution. 

Hazeltine wants to be your terminal supplier! 
Call today and put these resources to work for you. 

Hazeltine Corporation, Computer Terminal Equipment 
Greenlawn, NY 11740 {516) 549-8800 
or toll free 800-645-4508 

CIRCLE NO. 113 ON INQUIRY CARD 
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DISK DRIVES 

3.9-in. Winchester 
features removable 

1nedia 
ANDREW ROMAN, Roman Associates International 

New disk provides and backs up 6M bytes 
in half the space of a minifloppy 

Cartridge insertion and removal 
The days when an 8-in. disk drive could be considered 

compact are long gone. In recent years, manufacturers 
have been competing to introduce successively smaller 
generations of drives without sacrificing compatibility 
and storage capacity. That competition has brought us 
the minifloppy, the micro-Winchester and the half­
height floppy. Now adding to the options of system 
integrators looking for mass storage in a small space is 
the 3.9-in. Winchester. 

As the cartridge is inserted through the drive door 
into the drive (Fig. 2), a channel guides the cartridge 

The SyQuest Technology SQ-306 will be available in 
fixed- and removable-media versions, each with 6.38M 
bytes of unformatted capacity. It has a Seagate 
Technology ST-506-compatible interface and data for­
mat and is designed to fit with a second 3. 9-in. drive in 
the space of one minifloppy. The disk is scheduled for 
volume shipments in October at an OEM soo-quantity 
price of $400. 

Compatibility in a small package 

·The SQ-306, which measures 4.8 x 8 x 1.625 in., is 
compatible with industry-standard 51/4-in. Winchesters 
in storage capacity and track and cylinder mapping. 
But because the drive is half as high-1.625 in., 
compared to 3.25 in. for 51/4-in. devices--one pair 
mounted piggyback can provide twice the storage of a 
5114-in. drive in the same space. The SQ-306 is sector, 
track and data-format compatible with the 12. 76M-byte 
Seagate ST-412 and provides the same SM-byte-per-sec. 
data-transfer rate. The drive plugs into the Seagate 
ST-506 controller. 

The removable-media version uses a 6.38M-byte (5M 
bytes formatted), front-loading cartridge (Fig. 1). The 
plastic cartridge measures 4.33 x 4.41 x 0.43 in. and 
weighs 5 oz. Called a "Q-Pak ," it was developed by 
SyQuest and is expected to sell for about $30 in OEM 
quantities. 
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Fig. 1. The SyQuest SQ-360 3.9-in. Winchester drive uses 
6.38M-byte removable cartridges, plugs into a Seagate ST-506 
controller and is available in a fixed-media version. (Cutaway version 
shown.) 
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To yo1•r host CPU 
our Wmchester Disk backup 

looks just like yo11r 
Winchester Disk. 

Now, costly interface designs are eliminated when 
you specify EPI's STR®-Stream. That's because this 
compact, reliable 1/ 4" cartridge incremental recorder 
has a system designed interface that emulates both 
the power requirements and interfacing of Winchester 
disks. Interfaces available include PRIAM, ANSI, 
nine track tape and DEI funnel• look-alikes. 

STR®-Stream offers the highest data integrity 
(< one soft error in 109 bits) , and unit-to-unit com­
patibility of any recorder in its class. To achieve this, 
it utilizes a wide write track, narrow read track, read­
after-write circuitry and CRC verification. 

The recorder stores up to 17 Mbytes (unformatted) 
on a DC-300XL cartridge, yet takes up no more 
physical space than an 8" floppy. 

•trademark of 
Data Electro nics, Inc. 

Each STR® -Stream comes complete and ready to 
plug into your compatible controller. Domestic 
U.S . price is $1115 in quantities of 100. 

EPI, with more than 10 years experience moving 
tape , has the technology and resources to back 
you and your Winchester disks. 

For complete information on STR®-Stream, write 
to Electronic Processors, Inc ., P.O. Box 569, 
Englewood, CO 80110. Phone (303) 761-8540. 

Let EPI remember for you. 

11111 BHTRODll PROIESSORS 
1 IDIORPORATEI El/2 
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There is no dedicated zone for head 
takeoff/landing or shipping, saving data 
tracks for storage. 

in, and a metal tab attached to the base casting engages 
the cartridge door latching mechanism, opening the 
cartridge doors to provide a head-access slot. The 
cartridge is keyed to prevent an operator from 
inserting it incorrectly. Another metal tab attached to 
the drive verifies that the door is fully open to prevent 
the heads from crashing into the closed door of the 
cartridge. This tab prevents the cartridge from being 
pushed further into the drive in the event the cartridge 
door mechanism fails to operate. 

Closing the drive door after cartridge insertion seats 
the cartridge onto the spindle hub. Three reinforced 
plastic fingers attached to the cartridge secure the disk 
hub on the spindle shaft. The cartridge hub is also 
secured magnetically to the spindle flange to prevent 
slippage. When seated, the face of the cartridge is held 
firmly against an air seal to ensure a contamination-free 
enclosure for the flying Winchester heads. Electrical 
contact is also made upon door closure, and the drive 
spindle starts spinning the disk platter, which comes up 
to speed within 15 sec. An air-purge cycle to clean the 
head-disk assembly enclosure is not required so that 
the drive is ready to seek, read or write 15 sec. after 
closing the door. 

The read/write heads are loaded onto the platter at 

Disk drives continue the trend to compactness with the SyQuest 3.9-in. drive (left). The previous jump was from 8-in. drive (right) to 5% in . 

Unformatted 
capacity (M bytes) 

Dimensions 
(M x W x D, in.) 

Transfer rate 
(bits per sec.) 

Positioning time (msec.) 
Track-to-track 
Average 
Maximum 
Settling time 

Rotational speed 
Recording density 

Tracks per in . 
Bits per in. 
Bytes per track 
Tracks per surface 

Number of platters 

Number of data surfaces 

Media 

Platter size (mm.) 
Inside diameter 
Outside diameter 

Interface 

Servo technology 

Power requirements 

Price 
(OEM quantity 5000) 

Syquest 
SQ-306 

6.38 

1.625 x 4.8 x 8.0 

3 
70 
190 
15 

435 
12,000 
10,416 

306 
1 

2 

removable (SQ-306R) 
fixed (SQ-306F) 

40 
100 

closed loop 
digital 

12V DC, .9A 
5V DC, .6A 

Seagate 
ST-412 

12.76 

3.25 x 5. 75 x 8.0 

5M 

3 
70 
190 
15 

3600 rpm 

345 
9074 

10,416 
306 

2 
4 

fixed 

40 
130 

industry standard 5'/• ·in. Winchester 

open loop 

12V DC, 1.8A 
5V DC, 1.0A 

Tandon 
TM602 

6.38 

3.25 x 5. 75 x 8.0 

3 
138 
250 
15 

254 
7690 

10,416 
153 

2 

4 
fixed 

40 
130 

open loop 

12V DC, 1.5A 
5V DC, 1.0A 

$400 fixed or removable; $30/cartridge $870 $625 

Source: Roman Associates International 

Comparison of specifications of SQ-306 and two micro-Winchesters shows similar head-positioning times, data format and interface. The 
SQ-306 uses higher density recording, is available in both fixed- and removable-media versions and is 83 percent as wide and half as high as 
micro-Winchesters. 
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70 megabytes 
of fast Winchester Database 
to make systems respond 

Systems respond faster, more power, 
fully, with PRIAM's DISKOS 7050 
Winchester disc drive. As compact as a 
floppy disc drive, the 7050 packs 70 
megabytes of database to make systems 
take off like a quarterhorse. A smaller, 
capacity, mustang version is also available 
in the 35,megabyte DISKOS 3450. 

Shared,processor and multiprocessor 
systems react faster to user demands when 
spurred by the quick voice,coil data 
accessing of the DISKOS 7050. Pure and 
simple in design, the advanced technology 
7050's use brushless DC motors to drive 
their discs. So they operate anywhere in 
the world with superb reliability. 

PRIAM's interface permits you to 
groom your systems to user requirements, 
using PRIAM Winchester drives with 
capacities from 11 to 158 megabytes. 
ANSI and SMD interface options extend 
your systems integration freedom, and 
PRIAM's SMART and SMART, E inter, 
faces can help to get your systems out of 
the gate more quickly. 

Find out now how the DISKOS 7050 
can get better performance out of your 

systems. Call or write to: 

IP~IlAM 
3096 Orchard Drive, San Jose, CA 95134 (408) 946-4600 TWX 910-338-0293 

Other PRIAM 
Sales Offices: 

Boston 
(617) 444-5030 

New York 
(201) 542-8778 

Chicago 
(312) 961-9654 

Los Ange les 
(71 4) 994-3593 

CIRCLE NO. 115 ON INQUIRY CARD 



Disk-surface lubrication and head-crash 
protection is provided by a glass-like 
graphite coating deposited onto the 
magnetic film of the disk platter. 

track 000. There is no dedicated zone for head 
takeoff/landing or shipping, saving data tracks for 
storage. 

When the cartridge is to be removed, the operator 
activates the front-panel switch from the run mode to 
the load mode and opens the drive door. This activates 
a gear-linked mechanism that retracts the carriage, 
moving the heads back to track ooo, and disengages the 
spindle drive. When the platter stops spinning, the 
mechanism lifts the heads from the disk surface, breaks 
the hold of the magnetic chuck from the spindle surface 
and moves the cartridge up to clear the spindle hub. 
Solenoids are not used in the SQ-306 because they are 
prone to sticking and require more power. The 
cartridge is now ready for removal so that another can 
be inserted. Total time duration for cartridge removal 
is 10 sec. 

Heads retract to } 
track 000 for 

cartridge insertion 

Magneti c 
hub 

The drive electronics are implemented on two PC 

boards-the power driver board mounted in the rear 
and the read/write and control board mounted under 
the drive. 

Thin-film disk media 

The data-recording media used in the SQ-306 car­
tridge is a thin-film cobalt-phosphate-coated platter 
with a 3.9-in. outer diameter and a 1.575-in. inner 
diameter. Both surfaces of the platter are used for data 
storage, each containing servo positioning and index/ 
timing data. The SQ-306 records at a density of 12,000 
bpi and 435 tpi at 3600 rpm. Future enhancements may 
increase the density to 20,000 bpi and 1000 tpi. 

Disk-surface lubrication and head-crash protection is 
provided by a glass-like graphite coating deposited onto 
the magnetic film of the disk platter. 

Read/write recording heads are industry-standard 
3350-type Winchester sliders made from high­
permeability manganese-zinc ferrite and mounted on 
the stiffer 3370-type flexure assembly. The head-arm 
assembly has been designed so that if there is no 
cartridge in the drive, the heads do not touch each 
other whether the door is open or closed. The recording 
heads fly at a height of 16 µin. An absolute air filter 

Labyr inth 
seal 

Graphite, 4µ in . 
Mag neti c fil m, 3 µi n. 
Electro less nickel , 800 µin . 

Disk cross section 

Fig. 2. As cartridge is inserted into SQ-306 drive, the cartridge door slides to the side to allow access by the heads, which are retracted to 
track 000. The platter is seated onto the spindle by plastic fingers on the cartridge (not visible in diagram), and is then secured by a magnetic 
hub. Tabs on the drive base ensure that the catridge is inserted correctly and that cartridge door is open. The spindle starts to spin upon 
drive-door closure, and the drive is ready to seek or write within 15 sec. An air-purge cycle is not required. 
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The servo scheme eliminates 
head-alignment requirements in the 
field and ensures data-cartridge 
interchangeability. 

that filters the air circulating in the head-disk assembly 
arrests nearly all particulate air contaminants 0.3 
microns or higher. 

Digital servo control 

To enhance head-positioning accuracy and speed, the 
SyQuest SQ-306 implements a combination of two 
servo-control techniques. A "coarse" seek by the 
stepper motor speeds heads to the addressed track 
locations. Fine positioning is accomplished through a 
digitally sampled servo scheme that locks the read/ 
write heads over the center line of the desired data 
tracks (Fig. 3). The stepper motor uses a split 
stainless-steel band wrapped around a capstan operat­
ing at 400 detents per revolution pulsed by control 
commands from a resident µp. 

A 64-byte servo sector on each platter surface 
provides the fine positioning digital servo data sampled 
with each disk revolution, updating track positions 60 
times per sec. The servo feedback signal is processed 
through the µp to determine the velocity profile and 
final track-position correction commands for the step­
per motor. This servo scheme eliminates head-align­
ment requirements in the field and ensures data-

cartridge interchangeability. Temperature 
compensation is also provided by this fine-tune servo­
positioning scheme. 

The explosive growth in products such as suitcase 
µcs, word processors, intelligent typewriters and 
terminals, desk-top computers and personal computers 
has fueled the demand for low-cost, smaller disk drives. 
Market demand trends point toward the lowest cost 
rigid-disk drives offering the highest storage capacity 
in the most compact size. 

SyQuest Technology was formed to develop, manu­
facture and market a low-cost sub-5Y4-in. Winchester 
drive. "After listening to several large OEM custom­
ers," says SyQuest marketing vice president Larry 
Sarisky, "you will quickly conclude, as we did, that the 
higher capacity, higher priced 5%-in. Winchester is the 
opposite and inappropriate direction toward which 
small rigid-disk-drive products should be heading." 

The stakes in a tiny-disk market could be high. The 
worldwide OEM market for sub-5Y4-in. Winchester-disk 
drives will account for 1 million unit shipments by 1986, 
valued at $450 million. • 

Andrew Roman of Roman Associates 
International , Newark, Calif., is an 
independent consultant specializing in 
disk-drive technology and market re­
search. He previously served for 15 
years in disk-drive product management 
and engineering. 

From{ 
CPU 

Seek pulses 

1•P 

Threshold 

data 
Read / .__ _____ __. 

Direction 
-----~ 

Write data 

Servo Read data 
} To/from CPU 

demodulator 

Fig. 3. Digital servo-controlled head positioning provides fine adjustment in the SQ-306. Servo data are sampled 60 times per sec. from 
servo sector on media, then processed through a µp to determine correction commands for the stepper motor. 
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DELTA'S MAPPED OUT 
A WAY TO HANDLE YOUR TOP 

PRIORITY SHIPMENTS 

* NASSAU 
SAN JUAN* 

Delta Air Express guarantees shipment to over 10,000 
communities in 80 cities-on the flight you specify. 

Few shipments are too large and none 
are too small. If your shipment does not 
get on the flight specified, rates will be 
adjusted to that of regular air freight. 
Local pick-up and delivery available. 

Delta can ship anywhere in the U.S. 
or the world, via interline connections. 
Delta Air Express rates compare favor­

pounds. And Delta 3-D™ Air Freight-
40% off regular freight rates on high­
density shipments. 

For details, call the Delta Marketing 
Office in the city nearest you. 

ably with other air express services. .,.__,.
11111 

..... r: 
Also ask about Delta DASH!_same­

day delivery on packages up to 70 

DELTA AIR CARGO. READY ALL·AROUND 
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omputer Review 
Reference Series Published from 

World's Largest On-Line Computer Product Database. 

ABOUT THE REVIEW SERIES 
Over 7,000 current products from 
1,000 companies worldwide. 

Computer Review references are 
the only hardware references to con­
veniently provide the information 
you need on the world of computer 
equipment. Each book offers com­
plete coverage of an industry-large 
computers, minicomputers, terminals 
and peripherals-in a highly orga­
nized, easy-to-use format. Clear ex­
planations and convenient organiza­
tion of data make each Review 
valuable to all types of users. 

The Reviews are printed from the 
world's largest on-line database of 
hardware information. Introductions, 
equipment changes, and price up­
dates are entered onto the database 
daily. Each book is updated three 
times a year from the database, mak­
ing the Reviews the most up-to-date 
reference in the industry. 

MAINFRAMES 
AND SUPERMINIS 

Computer Review provides detailed 
coverage oflarge computers, from 
superminicomputers to the most 
powerful machines available. Each 
Product Report offers current data 
on processor features, peripherals, 
communications, software, pricing, 
and applications, organized to allow 
straightforward evaluation and com­
parison. Concise text fills in the de­
tails on configurations, upgrades and 
special features. 

In addition to the Product Reports, 
Computer Review includes a unique 
series of lists, directories and indexes, 
allowing immediate access to infor­
mation on all types of equipment and 
their manufacturers. Pricing and 
software support data is provided in 
index form for both mini- and large 
computers, along with a list of all 
available microcomputers . 

No other reference offers this kind 
of comprehensive, up-to-date and 
conveniently organized information. 

Computer Review is a complete 
guide to the industry in one compact 
volume. About 500 pages with binder 
and two updates. Price : $175 for U.S. 
subscribers, $200 for overseas 
subscribers. 
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MINIS AND MICROS 
Minicomputer Review contains Prod­
uct Reports on virtually every mini­
computer currently marketed. Each 
report gives you detailed and orga­
nized information on processor fea­
tures, peripherals, communications, 
software, pricing and applications. 
Special features of each system are 
described in text, providing a clear 
picture of capabilities and 
configurations. 

Data on manufacturers of all types 
of equipment, as well as on pricing 
and software support for mini- and 
large computers, is included in a spe­
cial Industry Information section. In 
addition, Minicomputer Review in­
cludes the most comprehensive list­
ings of microcomputers available. 
Hundreds of personal, small business 
and single-board microcomputers are 
described with features and pricing. 

Minicomputer Review is the best 
way to stay on top of the rapidly 
growing minicomputer industry. 
About 500 pages with binder and 
two updates. Price : $175 for U.S. 
subscribers, $200 for overseas 
subscribers. 

TERMINALS AND 
TELEPllNTERS 

Computer Terminals Review is the 
only reference available that covers 
the entire range of 900 data communi­
cations terminals . Editing, intelligent, 
word processing, graphics, hand­
held, military, financial, and other 
types of terminals are all described in 
detailed Product Reports. Each report 
covers applications, communications, 
options and pricing. A standardized 
format allows convenient compari­
sons of features among models. 

Price data and indexes of new 
and special application terminals are 
organized in a separate section for 
quick access. Teleprinters are covered 
in the same detail as display 
terminals. 

Computer Terminals Review pro­
vides all the information you need on 
terminals in a compact, up-to-date 
book. About 500 pages with binder 
and two updates. Price: $175 for U.S. 
subscribers, $200 for overseas 
subscribers. 
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HIGH PERFORMANCE 
AND MICRO PERIPHERALS 

Computer Peripherals Review is a com­
prehensive guide to the fast-moving 
peripherals industry. Each peripheral 
type is covered in a separate section: 
disks, diskettes, tape cartridges, line 
and serial printers, magnetic tape 
drives, card and paper tape 
equipment. 

Product Reports provide informa­
tion on features, performance, inter­
faces, options, and prices . 

Computer Peripherals Review is a 
no-nonsense reference that keeps 
you up-to-date on the world of periph­
erals . About 400 pages with binder 
and two updates. Price: $195 for U.S. 
subscribers, $220 for overseas 
subscribers. 

FREE CUSTOM 
ON-LINE SEARCHES 

Chances are you will find what you 
are looking for in the 2000 fact-filled 
pages of the Computer Review series. 
But if you need an answer to a trou­
blesome question in a hurry, we will 
run it through our on-line database 
at no additional cost to you. 

HOW TO ORDER 
The Reviews may be purchased indi­
vidually or as a set. To stay on top of 
the worldwide computer industry 
with these exclusive references call 
(617) 861-0515 or send P.O. to: 

GML Corp. , 594 Marrett Rd., 
Lexington, MA 02173 . 

,---------------, 
Please send me: 
0 Computer Review 
0 Minicomputer Review 
0 Computer Terminals Review 
0 Computer Peripherals Review 
0 Bill me 0 Check enclosed. 

Name~~~~~~~~~~~~­

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

GML Corporation 
594 Marrett Road, Lexington, MA02173 L ______________ _J 
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World's largest 
local distributor 
with 44 locations 
stocking the finest 
lines of electronic 
components and 
computer products 
ALABAMA 

Huntsville (205) 837-7210 

ARIZONA 
Phoenix (602) 231-5100 

CALIFORNIA 

Avnet, L.A. (213) 558-2345 

Avnet, O.C. (714) 754-6111 

Hamilton, L.A. (213) 558-2121 
Hamilton, O.C. (714) 641-4100 

San Oiego (714) 571-7510 

San Francisco (408) 743-3355 

COLORAOO 
Denver (303) 779-9998 

CONNECTICUT 
Danbury (203) 797-2800 

FLORIDA 
St. Petersburg (813) 576-3930 
Miami (305) 971-2900 

GEORGIA 
Atlanta (404) 447-7507 

ILLINOIS 

Chicago (312) 860-7700 
INDIANA 

Indianapolis (317) 844-9333 
KANSAS 

Kansas City (913) 888-8900 
MARYLAND 
Baltimore (301) 995-3500 

MASSACHUSETTS 
Boston (617) 273-7500 

MICHIGAN 
Detroit (313) 522-4700 

Grand Rapids (616) 243-8805 
MINNESOTA 
Minneapolis (612) 932-0600 

MISSOURI 
St. Louis (314) 344-1200 

NEW .JERSEY 
Fairfield (201) 575-3390 

Cherry Hill (609) 424-0100 

NEW MEXICO 
Albuquerque (505) 765-1500 

NEW YORK 
Long Island (516) 454-6060 

Syracuse (315) 437-2641 

Rochester (716) 475-9130 

NORTH CAROLINA 
Raleigh (919) 829-8030 

OHIO 
Cleveland (216) 831-3500 
Dayton (513) 433-0610 

OREGON 
Portland (503) 635-8831 

TEXAS 
Dallas (214) 659-4111 
Houston (713) 780-1771 
Austin (512) 837-8911 

UTAH 
Salt Lake City (801) 972-2800 

WASHINGTON 
Seattle (206) 453-5844 

WISCONSIN 
Milwaukee (414) 784-4510 

INTERNATIONAL 
Telex 66-4329 

Telephone (213) 558-2441 
CANADA 
Toronto (416) 677-7432 
Montreal (514) 331-6443 

Ottawa (613) 226-1700 
Calgary (403) 230-3586 

JAPAN 
Tokyo (03) 662-9911 
Osaka (06) 533-5855 



Hewlett-Packard on 
OEM profitability 

Leading-e ..... ..., 
We'll put eve 



the beginning. 
work for you. 

When you're looking for a supplier, 
obviously you want the most com­
petitive product available. At a 
competitive price. 

But those two things are really 
just the beginning of a good, long­
term OEM relationship. If we're 
both going to make a profit, we'll 
have to give you a lot more. Like 
service. 'fraining. Documentation. 
Support. And an ongoing commit­
ment to customer satisfaction. 

We've put all this into a bro­
chure, which we'd like you to read 
very carefully. But till you get a 
copy, here's a fast, top-line summary. 

You can be one of our biggest 
strengths. And vice versa. 
Whether you integrate our hard­
ware into your own systems, or 
develop software for vertical ap­
plications, your special expertise 

creates entirely new solutions. 
And entirely new markets. 

So we want to make it easy 
for you to do just that. We start 

by giving you a wide range of 
products to work with: from 

fully-programmable hand­
held computers to desk­

top computers to com­
plete data processing 
systems. Along with 
system-designed pe­
ripherals that are engi­
neered to work to­

gether. Which means you won't 
have to worry about interfacing. 

With our modular approach to 
hardware technology, you can buy 
boards, boxes, or complete sys­
tems. And concentrate on building 
the products your customers are 
looking for. Without taking on any 
new problems of your own. 

We put a lot into 
our products. And a lot 
more behind them. 
You're probably familiar with the 
kind of performance and reliability 
we deliver. But we think you'll be 
pleased to see the level of support 
we give you. 

Since we're interested in build­
ing solid, long-term relationships, 
we're ready to put all the strength 
of our support organization behind 
you and your customers. So you 
can offer site planning and instal­
lation. Contractual maintenance. 
Per-incident and self-support ser­
vices. You'll have the resources of 
our 170 offices in 39 countries be­
hind your product. On any basis 
you like, from comprehensive 24-
hour on-site maintenance to eco­
nomical "return-to-us" service. 

We do a lot more to protect 
your software investment, too. By 
making our new products compati­
ble with earlier models. For ex­
ample, programs developed more 
than eight years ago for our first 
HP 3000 still run on our latest 
generation HP 3000. You can up­
grade to a much higher-perfor-
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mance system at practically no 
software expense. 

In short, we do all these things 
with one simple goal in mind: to 
help you make a profit. With as few 
problems as possible. Because if 
you're not successful, we're not suc­
cessful. It's as simple as that. 

Let's work together. 
Obviously, there's more to a suc­
cessful OEM relationship than we 
can talk about here. To give you a 
much better picture, we've put this 
new brochure together. It gives you 
detailed information about our 
products. Our policies. And the 
way we protect you. It even covers 
our discounts for prototype equip­
ment. Write us now for your copy. 
And let's get to work. 

F//09 HEWLETT 
a!~ PACKARD 

Send your new book on OEM products, 
programs, and profits. 

Name 

Title Phone 

Company 

Address 

City 

State/Zip 
08134 
Mail to: Hewlett-Packard, Attn: Bob Kresek 
1820 Embarcadero, Palo Alto, CA 94303 

MMS 6/82 

CM02202 



Grab the next 
plane, train, bus 
or cab to see 
our'1igh 
~mance 
graphics 
disiJlay 
and we'll pay 
your way. 

At Digital, we think 
the best way to get a 
feel for a graphics 
display is to get your 
hands on one. So 
here's our offer. 

If you' re a qualified* 
buyer for our VSll/VSVll high 
performance raster graphics display, 
you're invited for a free, hands-on 
demonstration. And transportation 
costs are on us. 

Digital's VSll/VSVll was de­
signed for the most demanding 
requirements in CAD, CAM, 
process monitoring and control, imaging 
and simulation. The VSll/VSVll is fast 
enough to give you rapid updates of even 
the most complex images in full color. 

The software is just as impressive. 
RSX-UM or VAX/VMS driver software. A 
FORTRAN graphics subroutine library. All 
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standard. With options in-
cluding VIGL~ Digital's 
advanced graphics tools 
package developed by 
Boeing Computer 
Services Comeany and 
PATRAN™-G, * a struc­
tural modeling program 
from PDA Engineering. 

So if you're looking for a 
high performance graphics 

display, we11 make it easy to see 
the VSllNSVll at your conven­
ience. We11 even pay your way. 
For more information, call 
(603) 884-4662. 
Digital Equipment Corporation, 
5 Flagstone Drive, Hudson, 
NH03051. 

*Send us an authorized RFQ for 5 or more VSll/VSVll to be 
delivered by December 31, 1982. At our option, we'll arrange for, 
demonstration at your facility, or reimburse one person for trans­
portation to the nearest VSll/VSVll demonstration center within 
the continental U.S. If you can't take advantage of our special 
offer, we'd be glad to arrange a demonstration at our center. 
**PATRAN™-G is a registered trademark of PDA Engineering. 

mnmnomn 
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COMPUTIR CRIMI 

Compuler security: not 
iust for mainfra1nes 

LAWRENCE D. DIETZ, ALEC Group 

System integrators and ISOs will have to think security as 
customers-and courts-demand safeguards against computer crime 

Computer crime is on the rise, and users will soon be 
demanding better security. System integrators and 
ISOs must move to provide adequate protection, not 
only to take advantage of a growing market for security 
features, but also to avoid lawsuits and comply with 
new federal regulations. 

Litigation will spur security planning 

One reason behind the push for security is the 
possibility that some system vendors may find them­
selves liable for losses incurred by their clients. If a 
small-business owner is defrauded by one of his 
employees using a computer, and it is proven that the 
computer was designed without "reasonable and pru­
dent safeguards," the system vendor could be brought 
into any legal action taken against the employee. 
Product planners could also find themselves in court to 
justify their designs as reasonable in light of industry 
standards, a difficult position at best. 

New government regulations will also pressure 
vendors to improve security. The Foreign Corrupt 
Practices Act, for example, forces businesses to 
exercise reasonable and prudent measures to safeguard 
their data from accidental disclosure and potential 
computer crime. 

Safeguards on system integrity are necessary not 
only to preclude intentional tampering, but also to 
prevent accidental or unintentional harm to data. 
Research also indicates that the major threats to 
system integrity are not from sophisticated program­
mers, but rather from rank-and-file employees who use 
a system in their daily work and discover a way to gain 
from its unauthorized use. The need to safeguard 
systems is particularly acute in the small business in 
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Knew but 
didn't report 

Reported a 
computer crime 

Victims who report computer crime may represent only the tip of 
the iceberg. At least as many have probably been victimized without 
discovering it, and as many again may not report a crime. 

which each employee wears many hats and must access 
much of the corporate database. 

As more data, word, voice and image technology gets 
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Safeguards on system integrity are 
necessary not only to preclude 
intentional tampering, but also to prevent 
accidental or unintentional harm 
to data. 

dispersed through large user organizations, the need to 
secure the information grows. Stored information is no 
longer restricted to masses of data; analyses such as 
corporate plans and strategies are also kept in electron­
ic format. These plans are valuable intelligence for 
competitors, employees and suppliers and must all be 
protected. Vendors in the large user community will 
face particularly severe tests in the years ahead. 

Computer crime will increase 

Computer crime will increase over the next decade. 
The reason is simple: more people will use more 
computers that in turn will store more data and other 
corporate resources. In both big and small companies, 
µps are pushing computer power and inquiry capabili­
ties down to the lowest organizational levels. Further­
more, the generations of new workers entering the 
mainstream will not be bound by the fear of computers 
common in the previous generations. Therefore, more 
opportunity will lead to more crime. 

While there are no conclusive figures on the extent of 
computer crime, experts agree that the gain per 
computer crime is higher than that from armed 
robbery. An average computer crime nets $100,000 to 

Act 

Perpetration decision tree helps vendors and ISOs ·assess the 
applicability of security features to a vertical market. Vendors can 
look at the potential dangers to the system, perform a rudimentary 
risk assessment and place safeguards at the points where they make 
the most sense from a vulnerabilities viewpoint and for cost-effective 
implementation. 
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Minimum 
security 
budget 
per site 

~ = top 50% 

~= top20% 

$45,000 

$15,000 

1981 

$125,000 

$105,000 

$35,000 

$27,500 

1983 1985 

Fig. 1. Information-security budgets will grow from a median of 
$15,000 in 1981 to $35,000 in 1985. Budgets at the sites where 
security spending is among the top fifth will increase from $45,000 to 
$125,000 in the same time period. Source: Frost & Sullivan 

$400,000, while the average bank robber gets less than 
$5000. Perpetrators of computer crime do not have to 
point guns, nor do they see their victims face to face. 
They may well feel that the chances of getting caught 
are small and the rewards are great. Yet only a few 
states have computer crime laws, and even fewer have 
the resources and talent to prosecute. It is no wonder 
then that the CRT is replacing the .45 automatic as an 
instrument of crime. 

A recent Frost & Sullivan survey indicates that 
among users spending more than $100,000 per year on 
data processing, 6 percent had reported a computer 
crime. If 6 percent knew about computer crimes within 
their companies and reported them, it is likely that an 
equal number didn't know, and yet another group knew 
but didn't report them. 

An incident-driven market 

Users often move to improve security only after they 
are victimized or see a competitor victimized. Along 
with new regulations and litigation, the expected 
increase in crime will inspire users to demand protec­
tion. 

The Frost & Sullivan report indicates that the median 
annual data-processing security budget will increase 
from about $5000 in 1981 to $30,000 in 1983 (Fig. 1). 
These numbers might at first seem small, but these 
expenditures are specifically for add-on security provi­
sions rather than for systems that provide integral 
security. 

In listing their preferences for security products, 
users indicate that level of security is the most 
important buying criteria (Fig. 2). Ease of use is 
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HIGH STORAGE, HIGH MTBF. The 9406-4 
gives you up to 1.6 million bytes, unfor­
matted; and 12,000 hours MTBF-one of 
the industry's highest. 

INDUSTRY-COMPATIBLE. With 
industry-compatible interface and mount­
ing hardware, this 8" floppy is available 
now to be plugged into the most demand­
ing OEM applications. 

The double-sided 8" drive 
with wall-to-wall benefits. 

From any angle, the 9406-4 double-sided floppy drive is a mem­
ber in good standing of Control Data's broad line of OEM-proven 
8" and 5X" floppy drives: the 94048, 9408, 9409, 9409T and 
others. Find out how well they will fit your needs. Call your local 
Arrow or Kierulff distributor today. Or write OEM Product Sales, 
HQN08H, Control Data Corporation, P.O. Box 0, Minneapolis, 
MN 55440. 
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(5 2) CONTR.OL DATA 
Addressing society's major unmet needs 

as profitable business opportunities 
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Standard hardware and software 
make justification easy. 

Now you can get real-time control 
of your parts operation with Mini­
Load 200, an automated storage/ 
retrieval system that costs less 
than custom systems because it's 
standardized. Any operation with 
high throughput requirements can 
easily justify the new standard 
ML200. 

Increase pick rates 
and reduce pickers. 

The easy to operate ML200 elim­
inates walking and searching by 
bringing parts in bins to the pick­
er at a well lighted, human engin­
eered work station. While picks are 
made quickly and accurately from 
one bin, a storage/retrieval ma­
chine automatically returns the 
previously used bin and brings up 
the next one. Pick rates increase 
by over 100%, so the number of 
pickers can be cut by half or more. 

Off·the·shelf software 
can stand alone or 

be integrated. 
ML200's unique standard soft­
ware/control package consists of 
proven modules installed on a 
built-in computer. It maintains stock 
locations by part number, collects 
real-time inventory data as parts 
are stored and retrieved, and gen­
erates up to the minute reports. 

The system operates on a stand­
alone basis or in a distributed net­
work directed by a host computer. 
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Mini· 
Load 
200 

ML200 can transmit data to the 
host in real-time or in batch. To 
keep pace with your data proces­
sing growth, the system can be 
easily upgraded through four levels 
of control with no added software 
and only minimal additional hard­
ware. 

CIRCLE NO. 119 ON INQUIRY CARD 

Save space, protect 
and reduce inventories. 

The high-density ML200 takes 
about one-third the space used in 
conventional storage. The steel­
enclosed storage aisles protect 
inventories fron fire, dust and pil­
ferage. With controlled access, 
timely, accurate retrieval and ac­
curate picking, you can cut your 
reserve stock and reduce inven­
tory investment. 

Buy with confidence 
from the industry 

leader. 
Mini-Load 200 is the culmination 
of experience gained by Eaton­
Kenway in the installation of more 
computer-controlled material 
handling systems than any one 
else. To find out how you can save 
space, time and manpower, reduce 
inventory and get real-time control 
of your parts operation with the 
new, low cost Mini-Load 200, call 
or write John Ryder at Eaton-Ken­
way, 310 South Main Street, Salt 
Lake City, Utah 84101. Telephone 
801-532-2555. 

~!T•N 
Automated 
Systems 
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Experts agree that the gain per 
computer crime is higher than that from 
armed robbery. 

NEXT MONTH IN MMS 

second, and cost is third. The message is that users are 
willing to pay for effective security. 

Rarely one to miss a clear trend, International 
Business Machines Corp. has moved to assure custom­
ers of integral security in their systems. The National 
Accounts Marketing division has reinforced the issue 
through a series of security-related ads, and the 
emphasis on protection is trickling down from the 
large-scale systems to the System/38 and other smaller 
systems. Vendors seeking to compete with IBM had 
better be able to demonstrate comparable security 
features. 

Watch for Mini-Micro Systems ' annual special 
report on computer graphics in the July issue. A 
comprehensive survey of graphic terminals for 
business and science applications will lead off the 
feature section, which will be augmented by sev­
eral other graphics-related articles, including: 

•A look at turnkey graphic systems . 
•A tutorial on graphic-input peripherals. 
•A survey of color hardcopy devices for graphics. 
•An explanation of building-block graphics. 
Mini-Micro Systems is also planning major 

A five-year forecast for the information-security 
market shows that banking and military expenditures 

product survey articles in coming months, 
including microcomputers in August, high-level 
languages and development systems in September, 
memory systems in October and computer 
terminals in November. 

ATTACKS: Theft and manipulation of 
computer information can be carried 
out in several ways. Many of the 
following approaches were adapted 
for Frost & Sullivan from The Criminal 
Justice Resource Manual for Com­
puter Crime (Bureau of Justice 
Statistics, u.s. Department of Jus­
tice) . 

Browsing: Data are viewed by an 
unauthorized person. 

Eavesdropping: A type of brows­
ing in which the person is outside the 
site. 

Posing or spoofing: perpetrator 
impersonates authorized personnel. 

Scavenging: Data are intercepted 
while being discarded or transferred. 

Data diddling: Data are altered by 
an unauthorized person. 

Salami: Information is taken a slice 
at a time. 

Trojan horse: Unauthorized pro­
grams are buried in the software. 

Trap door: A Trojan horse program 
with a flag set to pop under particular 
circumstances. 

Time bomb: A trap-door program 
set to pop at a particular time or date. 

Superzap: Accessing the heart of 
the system software, overriding all 
safeguards. 

Asynchronous: Takes advantage 

ATTACKS AND DEFENSES 

of asynchronous nature of many 
operating systems; information is 
accessed before system safeguards 
can protect it. 

Exhaustive: Attacking with all of 
the above. 

DEFENSES: There is not yet a wide 
variety of software-security packages 
for minicomputers and µcs. But 
sophisticated audit-trail and file­
protection software is not the only 
safeguard that works: vendors can 
provide, and coach their customers in, 
more basic security techniques. 
Some of the following safeguards are 
taken from Susan Woolridge's Securi­
ty Standards for Data Processing 
(Halsted Press) . 

Password protection: The time­
honored approach. The system can 
shut down after a number of wrong 
attempts; if you aren't getting it right, 
you probably shouldn't be trying . 

Memory write protect: If someone 
attempts to write over a protected 
area of memory, an interrupt is sent. 

Memory read protect: Unautho­
rized users cannot access protected 
areas of memory. 

Watch-dog timer: Corruption of 
the operating system by a user 
program interrupts a signal and 

activates an alarm. 
Residue protection: Files and 

memory are automatically wiped 
clean of old or scratch data. 

Encryption: Any code can be 
broken , but you can make it too 
difficult to justify the effort. Information 
can still be accessed before or after 
encryption. 

Site security: Get good locks with 
tight key control ; protect windows, 
vents and other possible means of 
entry; supervise workers; lock up 
sensitive documentation; devise a 
plan for maintaining security during an 
emergency such as a fire. 

Classifying data: A four-level 
approach to classification is usually 
sufficient, requiring users to consider 
the sensitivity of the data they are 
working with. There is no "unclassi­
fied" level-if it's worth having on the 
computer, it should be worth some 
protection : 

• Restricted: Staff and authorized 
outsiders only. 

• Confidential: Authorized staff 
only. 

• Secret: Requires special protec­
tion. 

• Top secret: Crucial information 
requiring maximum security. 

comprise the largest portions of the market (Fig. 3). 
These users now have the most to lose. But the market 
for secured terminals and business voice security will 
grow at a tremendous rate over the next five years. 

security, and vendors who examine the security needs 
of their target markets will be prepared to meet the 
growing demand for protection. • 

Security features can be designed into applications 
and systems software, firmware and hardware. Differ­
ent markets will require different levels and types of 
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Lawrence D. Dietz, MBA, JD, is president of the ALEC Group, 
a San Jose, Calif. , consulting firm specializing in market 
support of ISOs and other business-system vendors. 

255 



If 6 percent knew about computer 
crimes within their companies and 
reported them, it is likely that an equal 
number didn't know, and that yet 
another group knew, but didn't 
report them. 

Level of 
security 
32.8% 
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Fig. 2. Concerns of users in selecting security features are 
primarily effectiveness and ease of use. Less than one-fifth of users 
consider cost to be the major consideration. Source: Frost & Sullivan. 

Fig. 3. Projected sales of information security show greatest 
growth in terminal and business voice-security markets through 1986. 
Crypto and banking security markets will be flat, while military C31 
security will take the largest share by 1986. Source: Frost & Sullivan. 

SECURITY PLANNING STEPS FOR SMALL-BUSINESS-SYSTEMS VENDORS 

• Identify the vertical markets in 
which you are selling or in which you 
intend to sell. 

• Look at the target businesses 
from the point of asset protection. 

• Determine the accessibility of the 
assets to the computer users. 

• Diagram your proposed system 
design. 

• Review the design with knowl-

edgeable people in the target market. 
• Look at the competition's security 

features. 
• Enlist the assistance of a data 

processing auditor, a CPA or another 
business professional in the target 
vertical market. 

• Review the target market's trade 
press and determine if embezzlement 
or similar crimes could have been 

Security Do's and Don'ts 

prevented if your system had been 
used. 

• If you have established a 
presence in the market, ask your 
customers to suggest ways your 
product could be misused. 

• Remember that the customer will 
pay for something if he believes he 
will gain something from having it, or 
will lose something from not having it. 

DO: Think of everything that could go wrong; it probably will, sooner or later. 
Consult with users frequently. 
Determine the probability of, and potential loss from, different security breaches. 
Think security from the beginning. 

DON'T: Assume anyone is incapable of dishonesty or mistakes. 
Assume anything is secure. 
Provide security features that cost more than the maximum potential loss. 
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Just plug 
ina Sola. 
With minicomputers, terminals , word processors, disk 
memories and high-speed printers, you often get instructions to 
put in a "dedicated" power line. But, instead of breaking through 
walls, cutting trenches in floors , laying special conduit, pulling 
lots of wire and adding more breakers and switchgear to get 
reliable power, why not simply plug a portable Sola Power 
Protector into the outlet that's already there? 

Dedicated lines can add anywhere from $1200 to $8000 
or more per machine, even in new construction. For a fraction 
of that cost, a Sola Micro-Minicomputer Regulator not only 
replaces the dedicated line but does what dedicated lines 
can't do. It raises and lowers voltage to compensate for line 
fluctuations and brownouts. It blocks out electrical noise, and 
destructive power dips or surges. Our new Mini-UPS goes one 
step further. Its built-in battery maintains power when your 
electric utility fails. This keeps your electronics running 
smoothly until your generator comes on line. Both units are 
available in 60 Hz or 50 Hz. 

Dedicated lines, at best , minimize power disturbances that 
are caused by other equipment in your building. Sola Power 
Protectors guard you against all kinds of power line 
disturbances regardless of where they originate. Check this 
chart to compare effectiveness. 

spikes and dips and line noise 
faults surges common-mode· transverse mode Brownout Blackout 
momentary short-term Unwanted voltages or frequencies Planned Total loss 
sharp volt· high or low due to bad grounding , switching , voltage of line 
age peaks voltages or radio-type interference reductions power 
or split· due to load in response 
second start-up or line-to-ground line-to-line to high 
power shut-down interference interference demand 
outages 

Dedicated Line some. some. some, some. No No 
(with dedi· internal internal internal internal 
cated ground) only only only only 
Ultra-Isolation 
Transformer No No Yes No No No 
Sola Micro-
Minicomputer 
Regulator Yes Yes Yes Yes Yes No 
Sola Mini· 
UPS Yes Yes Yes Yes Yes Yes 

Don't go through another day risking electronic malfunction 
due to unreliable power. Talk to your local Sola Electric 
representative or distributor. Or contact Sola Electric, 1717 
Busse Road, Elk Grove Village , IL 60007. (312)439-2800. 
We're the people who invented power protection 50 years ago. 

A UNtT OP URNEAAI. St-GNAL. 

The Power Protectors 
SOLA 

CIRCLE NO. 120 ON INQUIRY CARD 
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If itS toymodernsyotire lookingn 
dorlt look here. 

When it comes to modems. Hayes Stac:K"Smartmodem 
Hayes doesn't play around. Our tops the 300-baud modem 

microcomputer peripherals market. Small wonder. 
stack up to your strictest stan- Smartmodem is so sophisti-

dards. From advanced design to cated, it's really quite simple. 
extensive customer support. Simple to integrate because 

we build our products as if it's RS-232C compatible. 
your name depended on it. Simple to operate because it 

And. in the final analysis. answers and dials automati-
it does. cally. For under $300* ? 

Simply beautiful! 
Compare it to communica­

tion "gadgets" on the market. 
and you'll see why Smart­

modem is the smartest buy. 
It features both dial-pulse and 

I \ 
• • • • • SMART MODEM 

(l)Hayes CD 011 RD SO TR MR 

SAT ::J·5 C! -,c L • CJ ::J !..,I 

CHRONOGRAPH 

(l)Hayes 

connect; full or half-duplex calendar/clock adds accurate dem II'" for Apple II.® Expect 
Touch-Tonet dialing; direct- Hayes Stack Chronograp~ Chronograph and Micromo-

operating modes; built-in timekeeping and maximizes a lot more of the same quality 
audio monitor; Z8 micro- communications. (!) and dependability from Hayes. 
processor with 2K byte; It features day. date Haues Because we'll 
over 30 different com- and time reports in .• 1

' • never stand for 
mands: and it can be 12-hour and 24-hour mediocrity. And we'll never 

lilllllii.... program controlled modes; computer alarm; low stand still. 
Automated production by any language using ASCII battery indicator and backup For information 
and testing ensure char · ds · 1 · ch OEM ti't ' 
quality control and acter Strings. guar ; wnte-contro SWlt ; On quan y pnces 
reliable delivery. Program Smartmodem to and parity sense and word call (404) 449-8791. 

perform any communication size detection for 300 or 1200 Hayes Microcomputer Products Inc. 
function, from polling remote baud operation. Not bad for 5835 Peachtree Comers East 

stations, to automatic diag- less than $250* ! Norcrc~s. Georgia 30092 

nostics, to data transmission. When it comes to com-
Within your system ... or any munications, Hayes leads the 

place in North America. way. With Smartmodem. See Us At Booth 935 June 28-30. 1982 

~~m~~~~L 

U, 'lj/lllH HU, ~HI 

I I fl', , t~1 ~ 
u~lffe 1u~lL~lu ' '--'-' 
Hayes Stack and Micromodem II are trademarks of Hayes Microcomputer Products, Inc. 
© 1982 Hayes Microcomputer Products. Inc. t 1 "'Amertcan Telephone & Telegraph. 
Apple ll is a trademark of Apple Computer. Inc. 
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DISK DRIVES 

A SASl·compatible 
intelligent disk drive 

GILBERT B. SHEPARD, Cynthia Peripheral Corp. 

Local intelligence and SAS/ make this 
new cartridge-disk drive easy to integrate 

The trend toward the use of intelligent peripherals in 
computer systems has extended to disk drives with the 
introduction of the first intelligent disk drive from 
Cynthia Peripheral Corp., the North American subsidi­
ary of French computer peripheral manufacturer Cii 
Honeywell Bull. The D145, first in a series of intelligent 
drives planned by the Palo Alto, Calif., manufacturer, 
provides users with integrated intelligence and disk-to­
disk backup in a compact package. It uses a patented 
embedded-servo head-positioning system to store 20M 
bytes formatted or 24M bytes unformatted, split evenly 
between a fixed disk and a 10%-in.-diameter removable 
disk cartridge. By combining these capabilities with a 
Shugart Associates Systems Interface-compatible con­
troller and interface, the D145 makes adding high­
performance storage to most minicomputers and µcs 
easy and cost-effective. 

Built-in backup 

The D145's built-in multi-sourced backup takes the 
form of a front-loading, 12M-byte cartridge that 

Drive cone 

~ 
Hand grip 

Notch 
for 
storage 

Fig. 1. The 0145's removable disk cartridge is a sturdy 11- x 11- x 
1112-in. unit for bookshelf or hanging storage. The unit stores 10M 
bytes formatted and is self-cooling and self-cleaning. 
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measures 11 sq. in. and is 1 in. thick. The cartridge 
(Fig. 1) inserts quickly and easily into the front of the 
drive, and its "bookcase" dimensions and sturdy 
construction make it easy to store. 

When the cartridge is inserted into the drive and the 
front-access door of the drive is closed, two sequential 
actions occur. First, the cartridge is lowered onto the 
drive spindle, freeing the disk platter and positioning it 
on the drive spindle. Second, the read/write heads 
move forward through the head-access window into 
position over the disk platter. 

As soon as the disk begins to spin, filtered air is 

Surface format: 

Rotation 

Sector format: Rotation-------1 Servo 1 Gap Post amble Data block Preamble address 
zone· 

3 bytes 256 bytes 1 µsec. and 11 bytes 

·includes track address, address parity 
bit , valid sector bit 

Fig. 2. Surface and sector formats show the presence of 
embedded servo data. Each of the 0145's two surfaces contains 392 
tracks formatted into 50 sectors. Each sector carries its own servo 
address information, and, unlike drives using dedicated servo 
surfaces, only 5 percent of the D145's capacity is used to store servo 
data. 
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The disk cartridge can be protected 
against writing or erasing a record by 
affixing a snap-in, write-protect label. 

drawn into the cartridge and sweeps both sides of the 
disk before exiting through the head-access window. 
The air within the cartridge is entirely renewed three 
times per sec. 

The disk cartridge can be protected against writing 
or erasing a record by affixing a snap-in write-protect 
label. With the write-protect label in place, the plunger 
of the intelligent drive's write-protect device cannot 
enter the depression in the cartridge. 

An innovative servo system 

Size and data capacity constraints preclude dedicat­
ing one or more disk surfaces to servo data. Cynthia's 
patented embedded-servo system uses less than 5 
percent of the unit's data capacity for servo informa­
tion. In addition to allowing track densities as high as 
1000 tpi, it provides fast access time, without velocity 
or acceleration transducers that might affect both cost 
and reliability. 

The cartridge disk and the fixed disk are single-sided 
and are formatted into tracks and sectors (Fig. 2). Each 
surface has 392 tracks, and each track is subdivided into 
50 256-byte sectors. A servo zone at the head of each 
sector contains read/write-head servo information, the 
track address, an address parity bit and a valid sector 
flag. Firmware in the D145's SASI-compatible, integral 
controller uses the address-parity and valid-sector bits 
to ensure that no time is lost by addressing a defective 
sector. 

CPU 

CPU 

CPU 
-;;;!! •>----..... 0 Q. 

:I:~ I'---~~ 

"' 

Control 
units 

The D145's 500-tpi track density makes the use of an 
external head-position transducer impractical. Servo 
information is read by the read/write head itself, 
without any other transducer, and the drive's µc moves 
the head rapidly to the desired track and locks it in 
position with an instantaneous error of less than 3 µm. 
(120 µin.). 

Head movement occurs in two steps. The coarse step 
quickly moves the head carriage to an approximate 
location with less than % track pitch residual error. 
The fine step reduces the residual position error to less 
than 120 µin. 

The SASI 

SASI is a developing industry and ANSI standard for 
connecting disk drives to a host computer. Its primary 
objective is to provide host computers with device 
independence, within a type of device. Thus, disk 
drives, tape drives, printers and even communication 
devices can be added to a host computer without 
modifications to generic system hardware or software. 
SASI host adapters are available for IEEE s-100; Digital 
Equipment Corp.'s LSI-11; Apple Computer, Inc.'s 
Apple n; Radio Shack's TRS-80 models r, II and m; 
Motorola's 6800 Versabus; International Business Ma­
chines Corp. 's personal computer; Intel Corp. 's/ 
National Semiconductor Corp.'s Multibus and Mostek 
Corp. 's STD bus hosts. 

SASI defines both hardware, including numbers of 
pins and connectors, and the command-structure soft­
ware. It differs from most interfaces in that it is 
intelligent: many of the functions incorporated in 
separate disk controllers are now included on the drive 
side of the SASI interface. 

SASI offers a 50-pin connector at the end port, 

Host 
computer Adapter 

r------------, 
: 0145 intelligent : 

,,,,.--::-:-:,.,..,.------:...... o!1tro1d_ri-ve_,_8isk ~ 
....----..,..., Unit -- I 

I 
I I 

.... - - - - - - - - - - - - -.J 

r--------------, 
1 0145 intelligent I 

___ ... ! ...... co.ntro1~8isk ! 
unit - I 

I 
I I 
... - - - - - - - - - - - - - .J 

. 
I 
I 
!., ________ -------..! 

Fig. 3. Two applications of the SASI illustrate its flexibility and device independence. The configuration at left illustrates a SAS/ complex 
system in which host adapters and a SAS/ connect diverse peripherals to three CPUs. The configuration (right) shows that, with their integral 
SASl-compatible controllers, 0145 intelligent disk drives connect directly to the SAS/ bus. As many as eight storage devices, hosts or 
controllers can be connected to one SAS/ bus. 
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Announcing 
the most responsive 

multi-user business computer 
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( Supermicro) 
$8,000* 

At any price. 
Molecular's Supermicro has 
changed the economics of 

business computing. 

No other system can match the 
Molecular Supermicro in re­
sponse time, flexibility, and value. 
Conventional microcomputers 
slow to a crawl when multiple 
users share a single processor. 
Minicomputers cost a lot more, 
but still can't match the Super­
micro1s speed with over ten users. 

Even mainframes, with their 
impressive batch throughput, 
can't keep up with the Super­
micro in everyday interactive 
business applications. 

Add power as you 
add users. 

The Supermicro design provides 
each user with an 8-bit Applica­
tion Processor, a Z80A and 64K 
of RAM. When another user is 

added, another Application Proc­
essor is added. An optional Per­
formance Accelerator allows any 
user to call up a powerful 16-bit 
8086 CPU with up to lMB of 
RAM-with a simple keystroke 
command. The Supermicro1s 
unique high speed bus connects 
all users to a common data base 
(10 to 128 MBytes ), shared periph­
erals, and the optional Perform­
ance Accelerator. 

With 16-bit power, 8-bit econ­
omy, CP/M~-compatibility, and 
an entry level price under $8,000, 
the Supermicro does more than 
stand up to the large system com­
petitors. It rewrites the rules of 
price/performance. 

To schedule a demonstration 
at a distributor in your area, call 
or write Molecular Computer, 
1841 lanker Road, San Jose, CA 
95112. (408) 995-5440. 

You'll find out how to pay less 
for more computing power. 

• molecula1 
•computef 
The Supermicro Company c 

CP/M is a trademark of Digital Research Corp. 

*prices are typical entry prices for an interactive 
terminal configuration. 

Visit us at Comdex, Booth #1842 CIRCLE NO. 122 ON INQUIRY CARD 





The cartridge inserts quickly and easily 
into the front of the drive, and its 
bookcase dimensions and sturdy 
construction make it easy to store. 

as many as eight bus ports, nine data lines per port, 
timing of signal lines on each port, a command and 
message protocol, a logical interface and open-collector 
or differential drivers and receivers. 

The SASI bus supports as many as eight SASI devices, 
which can be any combination of host CPUs and 
intelligent controllers. Fig. 3A illustrates a full, eight­
device SASI complex system with five disk-control units 
(one inside the D145) and three computers with host 
adapters. Fig. 3B illustrates how a maximum of eight 
Cynthia D145 intelligent disk drives can be directly 
connected to a host computer. 

Integral SASl-compatible controller 

The SASI-compatible single-board intelligent control­
ler built into D145 places all housekeeping functions, 
such as addressing, verifications and data recovery, in 
the drive instead of in a remote subsystem controller. 
This improves overall system execution time and frees 
the CPU to perform other functions such as data 
processing or database management instead of 1/0 

operations. 
In addition to interpreting and executing host 

commands, the D145's controller performs: 
• Automatic seek and verify: A seek command is 

implied in every data-transfer command (read, check, 
etc.). If the heads are not positioned over the cylinder, 
a seek is initiated, and, after the seek, a track 
verification is performed by checking at least one 
sector-parity bit. 

Fig. 4. Cynthia Peripheral Corp.'s 0145 intelligent cartridge SASI 
disk drive offers 10M bytes fixed and 10M bytes removable 
formatted data storage. Its intelligent controller makes many drive 
functions transparent to its host CPU, and its interface makes it easy 
to connect to most systems. The 0145 uses a DC motor to drive its 
single spindle and is easily adapted to foreign power sources. 
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• Automatic track switching: If the end of a track 
is reached during a multi-block data transfer, the drive 
automatically switches to the next track. 

• Automatic alternate-sector assignment: As 
many as two bad sectors per track can be relocated. If 
this feature is implemented, the total number of sectors 
per track is reduced from 50 to 48. 

• Copy capability: The capacity of one platter can be 
copied to the other (fixed to removable and removable 
to fixed) on-line via the computer, with automatic data 
verification and bad-sector flagging or off-line by 
simply throwing a switch. 

• Sector interleaving: Sector interleaving is pro­
grammable, by command or selectable by switches, to a 
factor of 16. 

• Data error detection and correction. If a data 
error is detected during a disk data transfer, the D145 
automatically determines if the error is correctable. If 
it is correctable, the D145 intelligence corrects the 
information before transmitting it. If the automatic­
correction feature is disabled, the data are returned to 
the host for data correction. When the data-error­
detection and -correction intelligence encounters an 
uncorrectable error, it automatically tries to read and 
correct the data five more times. The D145 tolerates 
media imperfections to a 4-bit burst error on the 
intelligent disk drives using a 24-bit ECC polynomial. 

• Extensive fault detection: The D145 drive pro­
vides extensive fault reporting to optimize system 
troubleshooting. On request, the drive supplies drive, 
controller and command error-code status to the host 
CPU for a system-fault analysis. 

• Data-transfer buffering: Dual-sector buffers 
eliminate the possibility of data overruns during a data 
transfer. The on-board 4K sector alternates between 
disk and host data transfers and transfers data to the 
host in as little as 800 nsec. per byte, allowing a 
full-track read or write in one revolution of the disk. 

• Built-in microdiagnostics. Self-diagnostic rou­
tines thoroughly test the D145 and provide a status 
report of its functions. They can be initiated by a set of 
switches or through a connector. 

System integrators derive the most benefit from the 
D145 intelligent SASI disk drive. The D145 solves many 
system integrators' problems of integrating mass 
storage into computer systems and upgrading to higher 
performance storage equipment. The device indepen­
dence that results from intelligence in the drive and 
interface lets system integrators incorporate new disk 
technologies into their systems without costly and 
time-consuming redesign. 

At $3390 in quantities of 100, the D145 offers system 
integrators cost advantages over disk drives that do 
not incorporate an intelligent controller and interface. 
Further cost advantages are realized with the addition 
of adequate backup in the D145. • 

Gilbert B. Shepard is director of product planning at Cynthia 
Peripheral Corp., Palo Alto, Calif. 
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HAS THE $199 TERMINAL ARRIVED? 

NOT YET ... but you've never seen so many 
features and capabilities plus reliability in a 
terminal priced as low as the ABM 85. 
Capabilities and features like: 
• full industry-standard compatibility 
• detachable keyboard 
• sharp, comfortable display 
• business graphics 
• advanced editing 
• programmable function keys 
• sculptured "friendly feel " keys 
OEM flexibility such as: 
• modular construction 

Cheap? No. 
Inexpensive? YES! 
Reliable? Definitely. 
Service? Nationwide by RCA 
We look forward to telling you more. 

KIMTRON 
KIMTRON CORPORATION 

(408) 727-1510 
2255-H Martin Avenue • Santa Clara, CA 95050 

• 2 additional board slots-standard CIRCLE NO. 124 ON INQUIRY CARD MINI-MICRO SYSTEMS/June 1982 
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DATA COMMUNICATIONS 

Choosing belween 
broadband and 
baseband local 

networks 
GREGORY T. HOPKINS and NORMAN B. MEISNER, Ungermann-Bass, Inc. 

Consider using a hierarchical design that exploits 
the simplicity and low cost of baseband and the bandwidth of broadband 

Local-area network developers, who have tradition­
ally focused on two communications media-baseband 
and broadband coaxial cable--may have placed too 
much emphasis on which medium is the ultimate 
solution rather than on which better supports a user's 
application. To understand the applications of baseband 
and broadband local-area networks, system design, 
performance, electrical characteristics, maintenance 
and installation for both media must be understood. 

Baseband versus broadband 

Baseband local networks typically use a bidirectional 
signal path on which signals are encoded onto the cable 
using Manchester encoding or other baseband methods. 
A variety of packet-mode media access techniques can 
be used, but the most common implementation is 

Fig. 1. Baseband network design uses bidirectional elements. An 
active repeater links segments of cable. 
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Carrier Sense Multiple Access with Collision Detection 
(CSMAICD), in which all subscribers share a channel. 
Subscribers decide to transmit after sensing that a 
channel is free. If collisions of data packets occur, 
subscribers retransmit after a randomized delay. This 
is an effective way to allocate capacity on a channel to 
"bursty," or low-duty cycle, devices, in which the 
channel capacity is matched to the aggregate demand of 
many subscribers. Xerox Corp. 's Ethernet local-area 
network, for example, is a baseband CSMAICD channel 
that operates on 50-ohm coaxial cable at a system data 
rate of lOM bps. 

Broadband local networks use the media technology 
developed by the CATV industry. Because CATV amplifi­
ers, taps, splitters and cable can support a 300- to 

Legend : 

[> Amplifier G rap 

-@splitter 

Outbound cable 

Fig. 2. Broadband network design consists of cable, splitters, 
amplifiers and taps. Because the components are unidirectional, 
inbound and outbound paths are necessary. Shown is a two-cable 
(four-path) configuration. 
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SUPPLIES 

1 

• 

JI ------

THE XEROX 820 Is more than just an Inexpensive word 
processor. And It's more than just a desktop computer. 
Because this multifunction machine is both! The 820 gives 
you a cost-effective way to automate your daily work 
routine through a wide range of software options. 

SYSTEMS A fully integrated system, the Eagle II is com­
pletely self-contained, surprisingly economical and In-­
eludes Business Application Software. Its versatility and 
capabilities lire equivalent (and sometimes superior) to 
systems costing much more. 

PRINTERS lntech offers a full·range of both high speed 
Dot-Matrix and letter quality printers. Our printers incrude 
Xerox, Diabto, Centronlcs and Data Products. 

SOFTWARE AND SUPPLIES All current products offered 
by lntech are CP/M or MP/M based machines with hun-­
dreds of appllcation--software packages available. lntech, 
as a tun-service Distributor/OEM, stocks complete sup-

plies to keep your customers coming back. Supplies in­
clude Diskettes, cables, modems and accessories for all 
products. 

WHY INTECH? INTECH hu the combined strength, 9X• 
pertise, and quantity buying power for total support to our 
"dealership family" from prewsale to installation and train­
ing. It doesn't stop there ..• INTECH continues with full 
Dealer support and provides complete dealer assl8tance 
through the ''INTECH Partnership For Profit Plan.'' 

Only a team of professional sales and maf'J(ettng people 
with strong technical backgrounds can Identify the ingf-. 
dients of a cohesive marketing program. At INTECH, we 
have formed a nucleus of such peopi. and 8W1'0Unded 
them with multiple levels of technical support with both 
hardware and software expertlae. We conaidet our-team to 
be an integral part of each INTECH dealer's organfzdon. 
Contact the Director of De8ler Selea. 

800-368-5010 
INTECll SYSNMS COIPOMTION 
MICIO S¥S'NMS DIVISION 
11260 ROGER 8ACON DRIVE. AESTON VIRGINIA 22090 
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Because CATV amplifiers, taps, splitters 
and cable can support a 300- to 
400-MHz bandwidth, the same cable 
using frequency division multiplexing 
can support several channels. 

400-MHz bandwidth, the same cable using frequency 
division multiplexing can support several channels. 
Any channel can serve as a video, data or voice system, 
depending on the equipment connected. 

Because CATV systems are unidirectional, a transmit 
and a receive path must be provided. This is accom­
plished either by splitting the available 300-MHz 
bandwidth into transmit and receive channels on the 
same cable or by providing separate cables for signal 
transmission and reception. As with baseband systems, 
a variety of media-access techniques can be used 
independently of the CATV system. CSMA/CD systems 
are also popular for CATV-based local networks, al­
though token passing, polling and reservation schemes 
have also been used as media-access techniques. Figs. 1 

and 2 show baseband and broadband local-network 
architecture. 

There are several system considerations when com­
paring baseband and broadband local-network imple-

Fig. 3. Baseband interconnection technique offers relative simplici­
ty to help keep installation and maintenance costs down, but needs 
better protection against stray signals. 
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mentations. One is the total geographic coverage of 
the network. Broadband networks have greater dis­
tance capability while retaining full bandwidth because 
they use active amplifiers to distribute and extend the 
signaling range. Baseband networks can be extended 
beyond their usual 3-km. range, but reduced data rate 
from the effects of dispersion results. 

Deciding on broadband just for distance is false 
economy because inefficiencies are inherent in multi­
channel operation, and the media-access technique is 
vulnerable to propagation delay. However, even with 
these inefficiencies, broadband delivers significant 
bandwidth over longer distances than baseband net­
works. 

Another advantage of broadband is the support of 
multi-mode communications, including audio, video and 
data, on one cable pathway. This is accomplished by 
frequency division multiplexing or channelization in the 
same manner that the RF spectrum is divided. The 
diversity of communications available within the 300- to 
400-MHz CATV spectrum is enough to satisfy the most 
ambitious office-of-the-future designer. 

Baseband systems must be supplemented with other 
forms of wiring to provide non-data-communications 
needs. If video is required, a CATV network must 
coexist with the baseband network. It could be argued 
that all communication can be digitized and transmitted 
as data, but real-time digitized voice and video would 
overwhelm a single baseband channel. Counterbal­
anced against the logistical convenience of using a 
broadband pipeline for a company's voice, video and 
data-communications requirements is the potential of 
accidental or intentional catastrophic failure and vul­
nerability to professional eavesdroppers. 

A single source of wideband noise at low power 
applied to a CATV outlet can interfere with many 
channels. While baseband systems are similarly suscep­
tible, only one channel of data communications is 
destroyed by such noise. 

Performance characteristics 

The collective mythology of local-area networks 
greatly confuses the issue of network performance in 
baseband and broadband systems. Performance is more 
closely related to access technique than to medium. The 
same constraints apply to baseband and broadband 
systems, and performance levels differ according to 
differences in scale of data rate and distance. 

The performance of a technique such as CSMAICD 
depends on the ratio of message length to propagation 
delay. The higher the ratio, the better the performance 
because the propagation delay is the interval during 
which the packet is vulnerable to collision. After that 
interval, all users will have "heard" the transmission 
and deferred. 

With baseband, all data must be carried on a single 
channel, necessitating use of a high-data-rate network 
such as Ethernet. For a given data-packet size in bits, 
this implies a short packet, which demands a short 
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Broadband networks have greater 
distance capability while retaining full 
bandwidth because they use active 
amplifiers to distribute and extend the 
signaling range. 

This distance limitation for baseband systems based 
on performance is alleviated by broadband techniques 
that can be extended to 10 km. and more. But it is 
impossible to extend geographic coverage without 
sacrificing something. In some cases, it is channel data 
rate. A lower data rate CSMAICD channel, say lM bps, 
would result in 10 times the packet duration than for 
Ethernet, and would permit 10 times the propagation 
delay or total layout extent. The concomitant sacrifice 
is the potential lack of total connectivity promised by a 
bus network. A lM-bps channel provides total connec­
tivity only with complex additions. A between-channel 

propagation delay to maintain superior performance. 
Hence, the Ethernet specification limits total propaga­
tion delay leading to a maximum allowable distance for 
baseband systems of 1 to 3 km. 

COMBINING BASEBAND AND BROADBAND 
-THE BEST OF BOTH WORLDS 
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Computer users don't care what 
type of communications medium is 
used to give them networking 
capability ; they want a simple-to-use, 
friendly system that is as transparent 
as possible. 

System integrators have the same 
objectives. Their main concern in 
selecting a broadband or baseband 
communications medium is whether it 
meets their overall requirements. 
Ungermann-Bass's initial broadband 
offering for its Net/One local-area 
network is functionally identical to the 
baseband systems it is now deliver­
ing , and both hardware and software 
for the two systems are compatible. 
This means that a user can choose an 
optimal local-network medium without 
compromising on system features. 

This compatibility also allows 
combinations of the two approaches: 

using broadband where CATV cables 
are installed or video integration is 
desired, and baseband where maxi­
mum flexibility, lower cost and higher 
speed are required. Thus, each 
department in a large organization 
could have its own baseband 
network, and these networks could be 
interconnected with a broadband 
system for video services . This 
simplifies design and maintenance 
and provides greater reliability . 
Broadband networks can also be 
used where CATV cables are installed 
or needed for video integration. 

The Ungermann-Bass Net/One is 
modular, so only two elements of the 
system (in addition to the cable) must 
be changed to convert a baseband 
system to a broadband version. A 
small "encoder/decoder" board in the 
Network Interface Unit (NIU) is 

Attached devices 

Bridge Bridge 

Baseband Baaeband 
cable cable 

--.i NIU NIU 

Xcvr. Xcvr. 

Net/One systems use baseband or broadband transmission media. Ungermann­
Bass bridge products allow any number of Net/One systems to be interconnected. 

exchanged, and an RF modem 
replaces the baseband transceiver. 

The new broadband configuration 
can be used with either mid-split or 
dual cables. In both modes, the 
system operates on one of five 
standard 6-MHz channels at a SM-bps 
data rate. Frequency translation is 
also used in both systems. 

The system employs vestigial 
sideband (vse) amplitude modulation, 
similar to the scheme used for 
television transmission. All operating 
frequencies and parameters are 
compatible with EIA standards on 
broadband local networks. 

The NIU can be equipped with both 
baseband and broadband network 
interfaces, bridging the networks. 
This, coupled with the strong internet­
work protocols of Net/One, allows a 
user to address nodes miles apart as 
readily as if they were next door. 

Ungermann-Bass offers the same 
selection of protocols, device interfac­
es and user programmability for either 
baseband or broadband media. 
Because the systems are virtually 
identical, costs are comparable ex­
cept for the higher price of RF 
modems compared to baseband 
transceivers. 

The Ungermenn-Baaa hardware tor its 
broadband implementation of Net/One 
uses standard CATV industry compo­
nents. Above is a network interface unit 
connected to a standard CATV tap. 
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For DATA GENERAL, DEC, HEWLETT-PACKARD 
and IBM small computers 

Introducing. 
The 
ICP SOFTWARE 
REFERENCE SERIES 

Plug in to the world 's most com­
prehensive software database 
and take the 'where' out of your 
search for accurate software 
product and service information . 

Four publications ... 
covering software available for the 
following hardware environments: 
• DATA GENERAL- NOVA, ECLIPSE 

and other models. 
Over 1. 100 software products in all. 

• DEC - PDP 8/ 11 , VAX and others. 
Over 1, 400 software products. 

• HEWLETT-PACKARD - HP 1 /2/3000 
and others. 
Over 500 software products covered. 

• IBM - System 3/32 /34 , Series 1 and 
additional models. More than 1. 100 
software products included. 

Each publication contains ... 
just the information you need to properly 
evaluate and select among available 
software product alternatives. Coverage 
includes : 
• Systems and applications software 
• Detailed product descriptions 

outlining features / functions 
• Contact information and 

purchase/ lease terms 
• Detailed category structure/ index 
• Supplier/ product index 

Each publication is . .. 
Current - product descriptions in the 
ICP REFERENCE SERIES publications 
are provided from the ICP Information 
Database. Daily maintenance of this 
database assures the currency and 
accuracy of data presented. 

Easy to use - a detailed category and 
supplier / product index help you find 
what you want, when you want it. Product 
descriptions are presented in a 
standardized format for easily locating 
and comparing available software 
products. 

In each publication, you ' ll have the right software product alternatives 
for your specific hardware environment. A $65 investment that will give 
you what you need when you need it. 
Plugl!:!. to the ICP SOFTWARE REFERENCE SERIES today and address 
your softwhere needs . 

TO ORDER ..---------- ... I Yes, I would like to order the following ICP SOFTWARE REFERENCE SERIES I 
Fill in the order blank at right 
and return to : 

ICP -
International Computer 
Programs, Inc. 
P.O. Box 40946 
Indianapolis, IN 46240 

To order right away, cal l ICP Database 
Product Sales. toll-free at 800-428-6179 

publication(s) at $65 each . 

0 DATA GENERAL 

0 DEC 
I 0 HEWLETT-PACKARD 

0 IBM I Name/Title _______________ _ _____ _ 

I 
Company 

Addre••----------------------

1 
City _____________ State _____ Zip __ _ 

Signature _____________________ _ 

'--
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The performance of a technique such 
as CSMA/CD depends on the ratio of 
message length to propagation delay. 
The higher the ratio, the better 
the performance. 

bridge that filters packets via higher level addresses 
and rebroadcasts the data on the appropriate other 
channel is the usual solution. This invokes additional 
overhead, bridge delay, throughput and reliability 
penalties to achieve greater distance. 

Increased overhead is evident when users are 
randomly assigned to channels in a multi-channel 
situation. Half the traffic on a two-channel system 
would have to be rebroadcast channel-to-channel via 
the bridge. This repetition of packets lowers the 
combined throughput of the two channels. Two IM-bps 
channels have a combined maximum data rate of 1.33M 
bps of new data, the remaining 0.67M bps being 
bridged, rebroadcast packets. Ten IM-bps chan­
nels can carry only 5.26M bps. This illustrates the law of 
diminishing returns when multiple fully connected 
channels are employed. 

A counter-argument is that devices can be carefully 
allocated to channels to minimize inter-channel commu­
nication. This denies the demand that the office or plant 
of the future makes for full connectivity. Though 
yesterday's dumb terminals can be associated with 
specific devices, tomorrow's intelligent work stations 
will not flourish under such a restrictive architecture. 

Another method of achieving greater distance is to 
use other time-division-multiplexing techniques such as 
TDMA with static time-slot assignments or reserva­
tions. These access mechanisms are not performance­
limited by propagation delay, and can be used with 
baseband or broadband channels. They suffer, howev­
er, from a non-responsiveness to the bursty, low-duty 
cycle demand that characterizes local data communica­
tions. 

One additional performance factor is the difficulty 
and potential uncertainty of broadband collision detec­
tion. A well designed CATV network provides equal 
signal strength at each outlet and presumes equal 
signal strength delivered from each upstream transmit-

Head· 
end 

ter. However, seasonal variations, component aging or 
poorly designed extensions to the original CATV system 
can cause variations in received signal strength at drop 
locations. A strong signal colliding with a weak signal 
may not appear as a collision to all users. Similar 
reception problems exist for other media-access tech­
niques. Broadband systems typically stress higher level 
protocols because the communications medium for large 
CATV networks is less reliable than baseband. 

Physical and electrical characteristics 

CATV systems require power to operate the cable and 
use radio frequency modulation techniques to transmit 
signals on the cable. This power is typically supplied by 
a 30V AC signal from the center conductor for use by the 
RF amplifiers in the system. Baseband systems use a 
passive medium, and digital techniques based on 
voltage differences are used to transmit data. 

The simplicity of the baseband-signaling scheme 
precludes use of the cable for multiple simultaneous 
channel operation. This is because the baseband signal 
is unfiltered and generates harmonics throughout the 
cable spectrum. 

Because broadband systems impress the signal 
modulation on a carrier, no spectral components lower 

Fig. 4. Broadband connections are accomplished by linking drop 
cables to a four-way tap that is permanently built into the CATV trunk 
cable. Broadband connections provide greater stray signal protec­
tion than baseband linkages, but are also more complex. The special 
skills required for broadband installation and maintenance make it 
considerably more expensive than baseband. 

Fig. 5. Internetwork gateways route packets between networks on a channel of a corporate CATV system. 
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The Portable Computer for Professionals! 

The COURIER Portable Computer 

is the result of an innovative 

commitment to capture state­

of-the-art technology into rugged 

portability, expandabie performance 

and professional user comfort. COURIER 

provides unmatched features, an 

unmatched warranty and is supported by 
~ 

a nationwide service force. Contact us for 

the location of your nearest COURIER dealer, and 

a convenient demonstration. 

A NEW STANDARD !! 

• Z80A CPU 

• 64K Dynamic Ram 

• Dual RS-232 Ports 

• Expandable STD 
Bus Design 

• Five Available Slots 

• Dual SONY 3.5" 
Micro Floppy Drives 

• 322K Bytes Formatted 
Capacity Each Disk 

• 9" CRT 

• 80 Character X 25 lines 

• 5 Video Attributes 

• Detachable Keyboard 

• Numeric Data Entry Pad 

• Function Keys 

• Sculptured Selectric"' 
Type Keycaps 

• Lightweight <20 pounds 

• Attachable Printer Option 

• CP/M"' Compatible 

• 12 Month Warranty 

• Hard Disk Options 

• Over 400 Compatible 
Card Options 
Including: 

Modems 
IEEE 488 
Memory Expansion 
Graphics 
SDLC 
3270 Emulation 

Jl Jonos LTO. 920-C €. OAAnG€THOAP€, AnAH€1m. CALIF. - 92801 I (7111) 871-1082 
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HOW DO YOU STOP AILING POWER 
FROM CAUSING COMPUTER HEADACHES? 

Answer: With a Topaz Line 2® Power 
Conditioner. 

Typical AC power creates computer 
problems. Routine power line noise distur­
bances and voltage variations cause pro­
gram errors, data entry errors, memory 
losses-even system damage. Topaz Line 2 
Power Conditioners make all these prob­
lems disappear. 

Installed between the power 
source and your equipment, 
Line 2 immediately protects 
against virtually every 
power line disturbance 
that can affect your com­
puter system. More effec­
tive than a dedicated line, 
a Topaz Line 2 provides 
clean , steady AC power 
even when the source of 
the disturbance is outside 
your facility. 

Line 2 models feature excellent dy­
namic regulation, low output impedance, 
one-cycle response time, energy-saving 
94% efficiency - and they are immediately 
available. 

Topaz Line 2 Power Conditioners are 
the best protection available against power 
line disturbances. And they are guaranteed 

to make costly power-related 
computer problems disappear 
- or your money back. 

For more information, 
return this ad with your 
name and address, mark the 
reader service card, or call 
us: 

Topaz Electronics Division 
9192 Topaz Way 
San Diego, CA 92123 
(714) 279-0831 -
TWX 910-335-1526 
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Because of the analog nature and 
geographic coverage of CATV systems, 
companies considering broadband 
local networks must acquire RF 
technicians and test equipment for 
periodic alignment and maintenance. 

than about 2 MHz are generated. This allows easy 
grounding procedures, whereas baseband cables must 
be grounded in only one point on the cable. Multiple­
channel operation, however, is not without its prob­
lems. Care must be taken in the design and mainte­
nance of all RF equipment to assure that noise and 
intermodulation (interference between channels) do not 
degrade system performance. Rigid specifications do 
not exist for RF equipment to assure that services on 
different channels can coexist and that keyed-off noise 
from a large transmitter population can be controlled. 
Further, interoperability of different manufacturers' 
equipment on a single RF channel may be difficult to 
achieve.For large CATV systems, cumulative noise from 
keyed-off transmitting equipment, packet collisions, 
improperly terminated taps or poorly installed compo­
nents can interfere with other cable services. The 
baseband Ethernet system benefits in this respect, 
because it has been jointly and tightly specified by 
Digital Equipment Corp., Intel Corp. and Xerox. This 
specification assures interoperable equipment on the 
limited geography of the baseband channel. 

CA TV component technology has been developed with 
protection from stray signal ingress and egress. 
Metropolitan CATV operators follow strict Federal 
Communications Commission radiation regulations to 
ensure that no interference occurs with on-the-air 
services, especially in the Federal Aviation Administra­
tion and the navigation band areas of the signal 
spectrum. While the regulations do not apply to CATV 

systems used exclusively within a company, a local­
network installer should adhere to the intent of these 
regulations. The CATV industry has developed connec­
tor technology that supports this signal-protection 
capability. Connector technology for baseband net­
works is still in its infancy. Figs. 3 and 4 show baseband 
and broadband connection techniques. 

The status of CATV and baseband cables with respect 
to fire codes is unclear. Teflon coverings for some 
baseband systems are available. CATV components 
contain flammable dielectric material within an alumi­
num sheath, and their ability to pass fire codes for 
internal building use from state to state is unclear. 

Design and installation 

In evaluating local networks, relative performance 
and price of interface units are usually studied in great 
detail, but substantial cost may reside with the design 
and installation of the medium. This is especially true 
when the mobility of office and plant workers is 

MINI-MICRO SYSTEMS/June 1982 

considered. Frequent reorganization and rounds of 
"musical chairs" can lead to significant wiring cost 
without additional local-network hardware or software 
expenses. Hence, broadband and baseband media must 
be compared not just for initial purchase price, but for 
probable reconfiguration costs during the life of the 
equipment. 

A significant cost differential exists between the two 
media. The layout of a baseband cable plant is simple: 
there are five rules for trunk layout in the Ethernet 
specification. The rules delimit individual segment 
length, number of repeaters in cascade and overall 
cable length. Using these guidelines, a novice local­
network engineer can lay out a baseband cable plant. 
Similar guidelines exist for other baseband implemen­
tations. 

Contrasting with the fundamental simplicity of 
baseband is the design of a broadband cable plant. The 
engineering involved is similar in difficulty to designing 
a layout for a small town. The signal strength is 
equalized at all tap locations, necessitating care in the 
positioning of amplifiers, splitters and taps as well as 
calculating tap values. This is not an exercise for a 
novice: it requires an experienced CATV design engi­
neer. Similarly, the care needed in selection of 
components forces reliance on an experienced CATV 

designer. 
Installation parallels this difference in design com­

plexity. A baseband cable can be installed and main­
tained by plant engineers and electricians. However, 
broadband demands RF engineering skills not usually 
present in a customer's work force. 

Operation and maintenance 

Because of the analog nature and geographic cover­
age of CATV systems, companies considering broadband 
local networks must acquire RF technicians and test 
equipment for periodic alignment and maintenance 
(amplifiers, for instance, must be adjusted for gain and 
slope). Attention must be given to each service placed 
on the cable to ensure that it does not interfere in 
frequency or affect the operation of other channels. 
Frequency management, equipment acceptance test­
ing, configuration control and periodic maintenance are 
critical tasks for CATV networks. Placing all communi­
cations on a single CATV cable increases the importance 
of network monitoring and control. Media components 
and modem equipment that degrade performance must 
be quickly isolated and replaced. 

Because of the limited distance and passive nature of 
baseband systems, operation and media maintenance 
procedures are simpler. Transceivers, the devices that 
transmit and receive data on the cable, are the critical 
element of baseband systems. If the transceiver fails in 
the ON state, the channel jams. 

Mixing broadband and baseband 

While baseband and broadband local networks meet 
local environment needs, there is no clear winner. Each 
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it :: 
Here's .,.~~. ,l,.,,,,, 
an easy """ • 
inexpensive 
way to find out. 

The data-killers lurking in your walls are the "transients" and 
" surges" in the AC power line that your microprocessor- or 
microcomputer-based equipment uses. They're caused by lightning, 
or by heavy machines using the same power lines, by nearby 
electrical equipment like typewriters and copying machines, or even 
by fluorescent lights being turned on and off. 

They can make your equipment give you garbled information, or 
lose data completely. But even without causing any noticeable 
problems they can cumulatively damage the ICs in your equipment, 
ultimately causing random, unexplained failures. 

To find out if the line your equipment is plugged into contains 
surges and transients, you need MCG's field-proven AC Power 
line Monitor. 

You simply plug it into an AC outlet and leave it there for a day or 
so. As soon as you plug it in, a green LED lights up to tell you it's 
working. Now, if you're getting transients of at least Y2 microsecond 
duration and 200 volts magnitude, the first red LED on the face of the 
Monitor lights up and stays lit. Three other red LEDs tell you if the 
transients are 400 V, 600 V, or 800 V or more. A 24-hour memory­
retention holds on to the information; so if the Monitor is accidentally 
unplugged while any of the red LEDs are lit, they'll go out - but on 
again when you plug it back in. You can turn off the LEDs and reset 
the Monitor at any time simply by pressing the " reset" button. 

The more microprocessor- or microcomputer-based equipment 
you have, the more valuable the Monitor is, especially if other 
electrical equipment is operating nearby. You use the Monitor to help 
isolate the source or sources of the problem. You use the Monitor 
when you install, say, a new copier, to determine what problems it 
might cause before it actually causes any. (Incidentally, copiers can 
be confused by transients, too!) 

The MCG Power line Monitor costs $159, and you can order it 
with the coupon below. If you need more information before ordering, 
mail the coupon for a fully illustrated fact sheet, or call 

Bill Purcell at 516-586-5125. 

rn1Jil ~~!~!e~D~~r~~~~2!.NC. _ua!J..!J _____________ _ 
I D Send __ MCG AC Power Line Monitor(s) D Please send I I qnty. Fact Sheet I I @$159 ea ., postage-paid. Check enclosed for$ I 
I Name Title I 
I Company I 
I Address City I 
I State Zip Phone I 
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Another method of achieving greater 
distance is to use other 
time-division-multiplexing techniques 
such as TOMA with static time-slot 
assignments or reservations. 

has its advantages. Fig. 5 shows an architecture that 
uses the strengths of both. The CATV system is used as 
an internetwork for a number of limited-distance 
baseband networks. Baseband networks would be 
dedicated to groups within an organization for their 
data-communications services. When data must move 
between local networks, a channel of the CATV system 
serves as the internetwork. 

In such a scheme, the CATV system serves as a trunk 
running between all buildings or floors in a building to 
teleconferencing centers, but not indiscriminately 
dropped to each office. This simplifies the CATV system, 
thus reducing design, installation, operation and main­
tenance costs as well as cumulative system noise. In 
areas in which CATV installation and design are 
difficult, a simpler baseband medium can be employed. 
Its hierarchical structure is less subject to catastrophic 
failure and allows individual groups to control their own 
networks. If significant traffic is anticipated between 
baseband networks (that is, terminals in building A to 
computers in building B), the performance of the 
internetwork bridge is critical. 

Different baseband systems can be interconnected if 
they follow a fixed internetworking scheme. Thus, a 
variety of baseband systems incorporating coaxial cable 
or fiber optics and using appropriate access mecha­
nisms can be individually selected and tailored for each 
group interfacing to the broadband CATV trunk. • 

Gregory T. Hopkins is eastern regional manager and 
Norman B. Meisner is manager of systems and marketing for 
the eastern regional office of Ungermann-Bass, Inc., Burling­
ton, Mass. 

NEXT MONTH IN MMS 

Watch for Mini-Micro Systems' annual special 
report on computer graphics in the July issue . A 
comprehensive survey of graphic terminals for 
business and science applications will lead off the 
feature section, which will be augmented by sev­
eral other graphics-related articles, including: 

•A look at turnkey graphic systems. 
•A tutorial on graphic-input peripherals . 
•A survey of color hardcopy devices for graphics. 
•An explanation of building-block graphics. 
Mini-Micro Systems is also planning major 

product survey articles in coming months, 
including microcomputers in August, high-level 
languages and development systems in September, 
memory systems in October and computer 
terminals in November. 
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With Virge)~ the simple, reliable 
1/Z:' streaming tape drive. 

Don't back up a simple Winchester 
with a complicated streaming tape drive. 
Use VIRGO instead: All electronics on a 
single printed circuit board. Easy-thread 
manual loading. Simple maintenance and 
easy to use diagnostics. Readily 
selectable standard interface configura­
tions. 6500-hour MTBF. In streaming 
mode, VIRGO operates continuously at 
100 ips with a 160K byte-per-second 
transfer rate; in start/stop mode it can be 
operated at 12.5 ips with 20K byte-per­
second transfer rate. 

VIRGO responds to your needs in 
other ways too. Like the versatility of three 
optional mountings, daisy-chain 

expansion up to eight drives and full data 
compatibility with IBM format and 
standard industry equipment. All this plus 
quiet operation that makes it suitable for 
office environments. 

Availability? VIRGO is in production 
now from Ampex. At a price that's 
less than half your Winchester drive. 
Today, start simplifying your life with 
VIRGO - the ideal Winchester backup 
from Ampex. 

Call our marketing department at 
(213) 640-0150, or write Ampex 
Corporation, Memory Products Division, 
200 N. Nash St., El Segundo, CA 90245. 

AMPEX 
Ampex Corporation • One of The Signal Companies t 

The Desi3ners Choice. 
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DATA COMMUNICATIONS 

Terminals access catalogs of eight 
university libraries 

Users of eight Minnesota State University libraries 
now have terminal access to more than 1.25 million 
bibliographic records. The Minnesota State University 
System (MSUS) centralized library network ties 95 
Applied Digital Data Systems Regent 20 terminals to a 
catalog information center managed by a Sperry­
Univac 1100/SOA computer. 

Minnesota State's library communication network 
consists of one pair of Codex Corp. 6030 statistical 
multiplexers, 10 pairs of Codex 6010 statistical multi­
plexers and 11 pairs of 9600-bps modems to tie the main 
computer site to the eight remote sites. The system 
uses two Sperry-Univac V77-200 terminal concentra­
tors and six 8434 disk drives. 

The software configuration includes the Univac 
1100/36.R20 operating system; the UTC software for the 
Univac V77-200; the Univac 1100 data-management 
system, which manipulates 23 library files and related 
indexes; the Univac 1100 communication-management 
system, which interfaces the on-line terminals and the 
user-transaction programs; and the library-system 
program modules written in Univac 1100 ASCII COBOL. 
General transaction processing allows remote terminals 
to initiate execution of preregistered terminal interface 
modules. 

The system is used for catalog access with all MSUS 
information resources cataloged by OCLC, an interna­
tional cataloging network centered in Dublin, Ohio. 
Planning and development departments use circulation, 
acquisitions and serial control subsystems, and a 
statistics module records data on transaction activity, 
command usage, terminal and institution usage, re­
sponse time and processing time. There are approxi­
mately 600,000 transactions per month at 0.25 sec. of 
computer time per transaction, accounting for about 15 

percent of the total computer usage. 
Most people can use the system after 30 min. of 

instruction. A handbook and library personnel are 
available near public-service terminals, and an on-line 
"help" module also offers assistance. Says Dale K. 
Carrison, dean of the library: "Early fears about the 
acceptance of the system were found to be groundless 
as library users of all ages and education levels 
operated the terminals and found that the catalog 
search offers retrieval power not possible through 
traditional methods." • 
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Students use library network to obtain catalog information at 
Mankato State University in Minnesota. A total of 95 ADDS Regent 20 
terminals at eight state universities access 1.25 million bibliographic 
records. 

8 

I. t1RNKATO STATE U. 22 TERMINALS 
2. llINONR STATE U. 111 TERMINALS 
3. SOUTHllEST STATE U. 8 TERMINALS 
4. MINITEX/METRO STATE U. 2 TERMINALS 
5. ST. CLOUO STATE U. 21 TERMINALS 
6. BEMIOJI STATE U. Ill TERMINl1LS 

7. MOORHEAO STATE U. 12 TERMINALS 
8. NORTH OAKOTA STATE U. Ill TERMINALS 

t1RNKATO. MN 
llINONR. l1N 

MRRSHRL.L. l1N 

ST. PRlJL, l1N 

ST. CLOUO, MN 
BEMIOJI, MN 

t1CJORIERO, MN 
FRRCO. NO 

Remote library-network sites at Minnesota State Universities are 
connected to a Sperry-Univac 1100/BOA computer, which processes 
600,000 library transactions per month. 
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The Ultra Performance Programmable Color Graphics Terminal 

RAISE YOUR 
GRAPHICS STANDARD! 

More speed and processing power for less money than 
has ever been possible before in raster graphics -for CAD, 
command and control and other demanding scientific 
applications, you've reached the top with the Genisco 
G-6100 Series. 

The G-6100 is a complete, stand-alone, programmable 
graphics workstation with the newest ergonomic features 
like a tilting 19 inch monitor, adjustable brightness, micro­
louvered screen to reduce the effects of ambient light, 
detachable keyboard and extra workspace!" Contained 
within this attractive housing is the industry's state-of-the­
art graphics processor- the Genisco designed Advanced 
Display Computer utilizing bit slice/PLA architecture. 

The G-6100 offers full bit map 
memory of 1536x 1024 addressable and 

1392x1024 viewable with 16 colors selectable from 64. Hard­
ware performance features include graphic overlays, scroll 
and integer zoom and animation assist. The most requested 
software features include a Tektronix 4014 emulation 

package, resident graphic operating system and a host 
Fortran subroutine library. Standard inter-
~-.... facing is RS-232-C serial with high 

speed parallel interfaces available 
to most major minis. 

And all this can be yours at a very reasonable cost. 
So raise your standard to the top 

of the field. Call or write for our 
new brochure. Genisco Computers 

Corporation, 3545 Cadillac 
Avenue, Costa Mesa, Cali­

fornia 92626, Telephone: 
(714) 556-4916. 

*Rack mount versions are 
also available. 

Genisca 
GENISCO COMPUTERS CORPORATION 
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NEW PRODUCTS 

CSPI array processor 
aimed at DEC PDP-11 OEMs 

An array processor targeted at 
OEMS configuring Digital Equip­
ment Corp. PDP-11 Unibus minicom­
puters to perform high-speed, 
repetitive calculations is said to 
complete typical scientific problems 
at least 100 times faster than the 
minicomputer alone. 

"By doubling the price for a basic 
PDP-11 minicomputer, a user can 
get 100 times the performance,'' 
claims Martin Schrage, internation­
al manager for marketing at CSP, 
Inc., Billerica, Mass. He says a 
typical computerized axial tomogra­
phy scan can be performed in 30 sec. 
on CSPI's new Mini-MAP, model 
MM-111 array processor, released 
early this month, and in 45 min. on 
the PDP-11. 

The Mini-MAP 32-bit floating­
point unit will be priced at $16,200 
for a basic configuration with four 
boards in quantities of 50 or more. A 
minimum system contains four 
PDP-11 hex-sized boards that plug 
directly into a Unibus backplane. 

The DEC backplanes are available 
from DEC and CSPI. As many as 
three boards can be added by OEMs, 
which also add peripherals that run 
off the DEC host. Application 
software for vertical markets is also 
the province of OEMs, although CSPI 
will offer some assistance. CSPI 
offers a library of subroutines that 
has been proven for five years on its 
other products. Mini-MAP has 50 
FORTRAN-callable arithmetic rou­
tines. 

Of the four boards, one is a 
memory board housing 64K bytes of 
data memory using 16K RAM chips. 
There also is 4K of program RAM. 
The separate data and program 
memories mean faster speeds be­
cause instruction fetching does not 
conflict with data, as on many 
minicomputers, the company says. 
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Mini·MAP standard system configuration 
(9-slot) 

CSPl's Mini-MAP array processor fills four of the seven Unibus slots in the POP-11 
minicomputer. OEMs can add three boards of their choice. 

PDP-11 
memory 

800 nsec. 
64K bytes 

PDP-11 
CPU 

Expansion 
memory 

800 nsec . 
4M bytes 

Shared 
expansion 

250 
memory 

nsec . 16M bytes 

Mini-MAP 
array processor 

'' '' 

11 
'' 
ii 
'' I I 

11 
I I 
I I 

::dJ 

With its OEM Mini-MAP product, CSPI incorporates a shared-memory concept that 
makes the array processor look like POP-11 expansion memory. This means that the disk 
does not have to be read into POP-11 memory first through a OMA, thus eliminating one 
interface board that normally would house the OMA. 
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As much as 16M bytes of additional 
data memory is available, but has 
not yet been priced. 

means that a disk does not have to 
be read into PDP-11 memory 
through a DMA first. It can be read 
onto the Unibus and then directly 
into shared memory, Schrage ex­
plains, so that no transfer is 
required from the host to the 

One innovation over earlier prod­
ucts from CSPI is the way memory is 
handled. Mini-MAP uses a shared, or 
common, memory approach, which 

WESTREX 
DOT MATRIX PRINTERS 

MODEL 820 
SPLIT PLATE N PRINTER 

MODEL 840 
SLIP/DOCUMENT PRINTER 

MODEL 850 
JOURNAL PRINTER 

(X) 
0 
0 

en 
m 
:a 
m en 

WESTREX 800 Series of 150 character per second. alphanumeric bi-directional 
printers include split platen, flat bed slip/document and 51 column journal printers in a 
variety of standard models to suit many OEM applications . All utilize the same simple, 
reliable drive system, head position sensors , ribbon transport mechanism and other 
quality tested components for maximum cost effectiveness. 

280 

rn :;:~:,~;,:::" ~'RODUCTS 
Utton 
1140 Bloomfield Avenue, West Caldwell , N.J. 07006 (201) 227-7290 
IN FRANCE - WESTREX OEM PRODUCTS 

103-107 Rue de Tocqueville, 75017, Paris, France 01-766-32-70 
IN SWEDEN - WESTREX OEM PRODUCTS 

Box 3503, S-17203 Sundbyberg, Sweden 46/8+981100 
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Mini-MAP. In essence, the Mini-MAP 
memory looks like more expansion 
memory for the PDP-11. By using 
shared memory, CSPI eliminates one 
interface board with a DMA that 
performs format conversion be­
tween the two machines. 

CSPI intends to put the shared­
memory concept on future products, 
but that is an ambitious project. 
With existing higher end MAP 300 
and 6400 array processors, shared 
memory already is used with Gould 
s. E. L. superminicomputer models 
32/77, /87 and / 27. 

CSPI also plans to support v AX 
and the DEC Q-bus. The company 

CSPI Mini-MAP's four boards incorporate 
LSI to decrease the overall component 
count. The power consumption is 125W, 
compared with BOOW on competitive models. 

will have an assembler and loaders 
for the PDP-11, and FORTRAN 77 
subset this year. 

CSPI's MAP processors are sold 
mostly to end users. In perfor­
mance, the Mini-MAP fits between 
the MAP 200 and MAP 300. In a Fast 
Fourier Transform, the following 
results for the three machines 
indicate times for a 1024-point 
complex FFT. The Mini-MAP re­
quires 7. 7 msec. to perform the 
task, while a MAP 200 requires 13 
msec. , and a MAP 300 requires 5.3 
msec. The very high-end MAP 400 
requires 2. 7 msec. 

One feature that makes Mini-MAP 
ideal for mobile-van applications, 
such as oil-field exploration, is very 
low-125V-power consumption. A 
competitive product consumes 
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soow, relatively high to have on a 
truck, explains Mini-MAP designer 
James Storer. 

Mini-MAPS will be available in 
volume in October. Applications 
include factory floors, where, for 
example, an array processor can 
help search for cracks on soda 
bottles on an assembly line, and 
must keep up with that line and 
perform a test every 40 sec. 
Additional applications include in­
dustrial testing, such as processing 
a television image; robotics; oil­
related activities; CAD/CAM; graphic 
manipulations, including 3D and 
color; and nuclear magnetic-
resonance scanning. 

- L. Valigra 

CSP, Inc., 40 Linnell Circle, 
Billerica, Mass. 01821. 

Circle No 300 

Intel system aimed 
at 8-bit µps runs CP/M 

Intel Corp. has introduced what it 
says is the first portable µc 
development system. The iPDS, a 
fully integrated, 27-lb. unit, is said 
to provide all hardware and 
software tools needed to develop 
products based on Intel's family of 
8-bit µps. It also offers an optional 
CP/M operating system package that 
turns the iPDS into a general­
purpose personal computer running 
any CP/M-compatible application 
software. 

The 64K 8085-based iPDS includes 
a 9-in. dis~lay screen, a detachable 
keyboard and a built-in 640K-byte 
floppy-disk drive, with as much as 
256K bytes of optional bubble 
memory for those who do not want 
mechanical mass storage, the com­
pany says. Disk memory can be 
expanded to 2.5M bytes by adding 
as many as three drives. 

Intel is making available several 
hardware/software-emulation pack­
ages for debugging processors. The 
iPDS accommodates as many as four 
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North Stars 
Advantage 

over 
IBM and Apple 
is easy to see. 

The North Star ADVANTAGE desktop computer has 
higher precision graphics, better software, and greater 
disk capacity than the I BM Personal Computer or the 

Apple Ill. Plus, nationwide on-site service and busine~s 
graphics software. See it for yourself. Then check the price. 

You'll see how easy it is to integrate the North Star 
ADVANTAGE into your application. 

FOLLOW THE STAR !f 
~~~~;;;;; NorthStcir TM 

14440 Catalina Street, San Leandro, California 94577 
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YOUR SOURCE 
FOR MlllPRllTERS 

40 COLUMNS AND UNDER 

The most complete line in the industry. 
We specialize in the manufacture of intelligent (microprocessor-controlled) 
plain paper dot matrix printers, dataloggers, financial transactors, slip/document 
and label printers ready to interface with any application you have. Our dot 
matrix heads print tens of millions of trouble-free characters for unsurpass· 
ed reliability. 

If by chance the printer or interface you need for your OEM equipment, 
user-designed system, or retail application is not in our FREE catalog, we'll 
custom design to your specifications. Send for the catalog today. Or call: 
617-787-2030 and ask for the Printer Products Application Department. 

unmatched Reliability liT1 Printer Products 
~ A DIVISION OF CAPITOL CIRCUITS CORPORATION 

24 DENBY ROAD, ALLSTON , MA 02134 

CIRCLE NO. 134 ON INQUIRY CARD 

Division of North Atlantic, 60 Plant Avenue, 
Hauppauge, NY 11788, (516) 582-6060 
Toll Free (800) 645-5292 
•Registered Trademark of Digital Research 

••Registered Trademark of North Atlantic 
Industries, Inc. 

• 

• 

See us at Comdex/Spring '82, Booth 1606 CIRCLE NO. 135 ON INQUIRY CARD 

iSBX Multimodule boards to expand 
the system's functions with parallel 
or serial 1/0 ports or an IEEE 488 
interface. The unit also accepts 
most Intel PROM programming 
personality modules for handling 
EPROMS or EEPROMS. 

The system's ISIS-PDS operating 
system features a relocatable mac­
ro assembler, a screen-oriented edi­
tor, and high-level languages such 
as FORTRAN' BASIC, PL/1 and 
Pascal. ISIS-PDS will also run other 
Intel Intellec development-system 
software. 

The iPDS, a fully integrated, 27-lb. unit is 
said to provide all hardware and software 
tools needed to develop products based on 
Intel's family of 8-bit µ,ps. 

A second processor board can be 
added to permit two programs to 
run simultaneously for increased 
throughput, the company says. The 
second board, like the first, uses an 
8085 processor and has 64K bytes of 
RAM. 

An iPDS with display, keyboard, 
floppy-disk drive, operating sys­
tem, macro assembler, text editor 
and documentation is priced at 
$4495. A standard configuration, 
including emulation and PROM 
programming, is less than $10,000. 

-Larry Lettieri 

Intel Corp., 3065 Bowers Ave., 
Santa Clara, Calif. 95051. 

Circle No 301 

System features 
7.5M-byte Winchester 

The Super Scorpio LSI-11-based 
minicomputer system contains a 
7.5M-byte, 5114-in. Winchester-disk 
drive and controller that is software 
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I FEATURE 
Terminal Activated Configuration from any Terminal. On Line. Password Guarde_d _ _ 
Any Combination of ~eed, Par~ Bits. Flow Control, Field Selectable. Non Volatile Store 
All Terminal/CPU Vendor Support Standard. 
Per Channel Flow Control In Band/Out of Band. 
EIA Controls. 
Terminal Activated Diagnostics from any Terminal, Password Guarded . 
Terminal Activated Statistics from any Terminal. 
Channel Priority Selectable per Channel. 
Link ~eds to 96008. 
Remote Configuration. Diagnostics and Statistics Password Guarded. 
Price (based on US Domestic List) . 

The Scitec MUX25 is the most versatile and cost effective 4 channel 
data concentrator available today. It combines low end price with high 
end features in a package unbeatable on today's market. Not only is it 
the best solution for "first time" point to point users but it is also 
upwards compatible to the Scitec CPX25 communications processor 
for use in a sophisticated network environment. Compare its features 
and you will see why it is the obvious pick of the crop. Write or call your 
nearest Scitec office for further information on the features of the 
MUX25 Data Concentrator. NOTE, chart comparison based on 

-- --r--
SCITEC MUX25 MICOM M824-NF• MICOM M824 

" x x 

" x x 
J x x 
J x x 
J x " " x x 

" x x 
J x $200 

" " J 

" x x 
$1200 $1400 $1850 

·No Frills 

Eastern Region (Head Office): 126 Thames Street.Newport RI 02840 Tel (401) 8494353 Tix 952158 
Central Reqlon: 9801 W. H1qqins Road, Suite 220 Rosemont Ill 6fi018 Tel (3121 6924930 Tix 253751 
Western Region: 3401 Investment Blvd, Suite 204 ,Hayward CA 94545 Tel (415) 8877753 Tix 172!D7 

·"· , .. . · ·. · MUX 0 
SCITEC 

manufacturer's published information. 
CIRCLE NO, 136 ON INQUIRY CARD 



System Shrinker. 
Unique on-bOard controller makes parity controller boards obsolete. 

Greater system protection. Extra card 
cage space. And faster performance. 
Tl's compact LSI-11' memory board 
with exclusive on-board parity con­
troller gives you this and more. 

Protects and saves 
The new TMM10010 memory board 
performs all parity functions. Its 
unique on-board parity controller sig­
nals when a parity error occurs, en­
abling the CPU interrupt to prevent 
operation with incorrect data. 

Besides protecting the system, the 
TMM10010 eliminates the need for 
a separate parity controller board, 
which frees a slot for increased mem­
ory or extra I/O. 

The TMM10010 can save you even 

more money. It lets you add the 
parity feature to a backplane that's 
already full. 

Maximum speed 
Compatible with the DEC QBUS' 
system, the TMM10010 runs at max­
imum QBUS speed, making it faster 
than the conventional memory board 
without on-board parity controller. 

It also provides 22-bit addressing 

Tl MEMORY BOARDS 

BYTES/BOARD 
System Tl Series 64K 128K 256K 512K 1M 

LSl-11 • TMM10010' x x 
PDP-11· TMM20000' x x x 
VAX· TMM30000 x x 
Multibust TMM40010A' x x x x 
'Parity optional 'EOAC standard 

capability. High-density 128 KB and 
256 KB capacity on a single "dual" 
b0ard. And address space DIP selecta­
ble from 256 KB to 4 MB. 

Custom boards, too 
You can select from Tl's standard 
boards. Or, we'll custom design 
boards for your specific app lications. 

TI boards offer you the latest in 
64K DRAM technology. Highest 
packing dens ities. And lowest power 
consumptions. 

For more facts call your authorized 
TI distributor or local TI field sales 
office. Or wnte to 
Texas Instruments, 
P.O. Box 202129, 
Dallas, Texas 75220. 

Texas Instruments invented the integrated circuit, microprocessor and microcomputer. Being first is our tradition. 

·Trademark D1g1ral fa-1u1 pment Corp. 
t T raJemark Intel Corp. 

TEXAS INSTRUMENTS 
INCORPORATED 
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© 1982 Texas Instruments 
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compatible with the DEC RK05. The 
software emulation provides three 
logical units, each formatted to 2.5M 
bytes. A 5%-in. floppy-disk drive 
and controller provide 900K bytes of 
backup. The system can be config­
ured with a DEC LSI-11/2 and 64K 
bytes of RAM or an LSI-11/23 with as 
much as 256K bytes of memory. A 

BP44 backplane and card cage allows 
the system to be packaged in a 15V2-
x 6%- x 15-in. desk-top enclosure, 
including power supplies, module 
and drives. Prices begin at $6325 in 
large OEM quantities. Chassis and 
all modules are also available 
separately. General Robotics 
Corp., 57 N. Main St., Hartford, 
Wisc. 53027. Circle No 302 

Dual-processor system 
is MC68000 based 

The Delphi-100 s-100 system, 
based on the 16-bit MC68000 CPU 

Z~qfJffj 
UCPU 
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and 8-bit zso CPU with software­
controlled switching between them, 
runs Ada and supports a multi­
tasking Pascal and all 8080 and Z80 
software, including CP/M. The 
system includes a 256K-byte main 
memory, two double-sided, double­
density floppy disks for a total of 
2.4M bytes of storage or hard-disk 
systems in capacities of 40M to 160M 
bytes. 1/0 facilities include four 
serial ports, independently selecta­
ble for RS232C asynchronous or 
synchronous operation, 24 bits of 
parallel 1/0, 16 levels of vectored 
interrupt and an optional real-time 
clock/calendar with battery backup. 
Other features include a 16-bit data 
bus, standard DMA, 16M bytes of 
address space and an integrated 
memory-mapping facility that gives 
the Z80 access to lM byte without 
affecting the 16M-byte space of the 
MC68000. Digicomp Research 
Corp., Terrace Hill, Ithaca, N. Y. 

14850. Circle No 303 

Drafting photoplotter 
produces PC layouts 

The Aristomat 401 drafting 
machine with LZE 113 or 114 photo 
heads produces PC-board master 
layouts at a scale of 1: 1. The plotter 
uses a system of aperture disks that 
contain as many as 100 apertures 

per disk. The apertures can be of 
points, symbols, alphanumerics or a 
combination. Aperture diameter 
size ranges from 0.002 to 0.400 in. 
The LZE 113/114 photo heads 

operate at speeds as high as 8 ips. 
The system's drafting surface 
measures 28 112 x 19 112-in. and 
includes ball-slide movements, 
backlash-free ball screws and a 
closed-loop servo system. Aristo 
Graphics Corp., 5 Emery Ave., 
Randolph, N.J. 07869. 

Circle No 304 

S-100 system supports 
OMA operation 

The Super/Net s-100 single-board 
computer system includes 64K of 
bank-select dynamic RAM, a Z80A 
CPU, a 2716 monitor EPROM, a 5%­
and 8-in. floppy-disk controller, two 
serial and two parallel interface 
ports and a Z80A calendar timer 
clock for real-time interrupts. The 

system supports DMA operation, 
meets IEEE-696 specifications and 
operates under CP/M and MP/M 
software. Price is $1125, with 
volume discounts available. Ad­
vanced Micro Digital Corp., 7201 
Garden Grove Blvd., Suite #3, 
Garden Grove, Calif. 92641. 

Circle No 305 

Versamodule µc 
features MC68000 

The 16-bit M68KVM02 Versa­
module single-board µc, designed 
for the industrial and laboratory­
automation markets, includes the 
MC68000 µp, a local bus that can be 
extended externally, two multipro­
tocol serial 1/0 ports, 128K bytes of 
dual-port RAM, and VERSAdos and 
RMS68K real-time system software. 
Other features include compatible 
1/0 modules, including DIA and A/D 

285 



This Fall, 
A First 
It's the first pan-European 
computer show in which a 
major portion of our entire 
information processing 
industry will be repre­
sented abroad. And the 
first show designed 
specifically for marketing 
to European ISOs. 

Europe's Ready 
Right now, Europe's at 
about the same place the 
USA was a few years ago: 
poised to plunge into 
smaller computers in a big 
way. The potential : a 
multibillion dollar market 
for computer products. 
And the people about to 
deliver this mass market 
will be dealers, system 
integrators, distributors, 
retailers , office machines/ 
products dealers ... the 
whole range of ISOs. 

In other words , exactly the 
kind of audience that 
COMDEX shows are 
famous for delivering. 

We'll Bring 
the Market 
Meaning not only Europe's 
current ISOs, but its vast 
number of future re-sellers 
as well. Since this is the 
first computer show 
specifically designed for all 
of Europe, we'll be 
promoting it heavily in all 
of Europe's major 
publications. Sa tu ration 
advertising, PR and direct 

~;:~:~~;E GROUP Amsterdam, 

mail in every European 
country. And we'll be 
talking their language, 
quite literally , in what we 
say and how we say it . 

We'll Bring the 
Booths 
Special arrangements with 
KLM will make your 
arrangements hassle-free. 
We' ll either ship your 
booth right to the 
Exhibition Centre for you. 
Or put you in touch with 
one of Amsterdam 's finest 
"shell stand" builders . So 
you can find your standard 
or custom-designed booth 
waiting for you . 

We'll Even Bring You 
And , if you like, your entire 
family . Through our travel­
company subsidiary, we 
can offer you reduced-rate 
fares and accommodations 
in Amsterdam. Special pre­
and post-show tours , too. 

We'll Make It Easy 
If you 've been wanting to 
get into the European 
market .. . or get into Europe 
in a bigger way , you 've 
never had a better chance. 
It couldn 't be easier. 
Quicker. Or less expensive. 
Need we tell you more 
about COMDEX/Europe? 
Just give us a call. 
(617) 879-4502 
(800) 225-4620 
TWX 710-380-7645 
Telex 951176 

~J~~~~7iP~l~oi~:tL~~uE:6~E . The Neth erl ands THE COMPUTER SHOWCASE 
EXPOS (Nationwide) 

November 8-11, 1982 
RAI Congress and Exhibition Centre 
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converters, solid-state relay l/O, 
TTL-compatible parallel l/O and 
RS232C l/O boards. The module, 
with 128K bytes of RAM, sells for 
$3900 in single-unit quantities, with 
OEM quantity discounts available. 
Motorola Semiconductor Prod­
ucts Inc., P.O. Box 20912, Phoenix, 
Ariz. 85036. Circle No 306 

Computer board is 
educational tool 

The MC68000 educational comput­
er board, intended as an educational 
tool for students and an evaluation 
tool for designers, is based around a 
4-MHz MC68000 µp. It also provides 
32K bytes of RAM, arranged in 16-bit 

words; firmware in two BK- x 16-bit 
blocks of memory; two RS232C 
ports; a baud-rate generator that 
allows selectable data rates from 
110 to 9600 bps; and a Centronics 
parallel and an audio cassette 
interfaces. Firmware provides de­
bug/monitor, program entry, as­
sembling, disassembling and l/O 
functions. Price in quantities of one 
to five is $495. Motorola Semicon­
ductor Products Inc., P.O. Box 
20912, Phoenix , Ariz. 85036. 

Circle No 307 
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IAS announces 
color display system 

The model 2100 CAD-Colographics 
system, for IBM CAD/CAM users, 
provides a black-and-white IBM 
calligraphic system, a 3250 graphics 
display system or an lAS 2100 

raster-scan system. A typical con­
figuration includes a 2120 on-line 
control unit that emulates the IBM 
3250 and can be configured to 
support as many as eight local 
display stations or one to 16 display 
stations as far as 8000 ft. away and a 

ROCK-SOLID FLOPPY DISK 
DRIVES FROM TEAC 

Unique DC Spindle Drives feature our continuously-running 
brushless DC motor whose typical life expectancy is over 10,000 hours. 
Rock-stable, no electrical noise will interfere with the integrity of your data. 

Superior Chassis features fiberglass reinforced polyester (FRP) 
which , unlike aluminum, won't stretch with heat. Extra-rugged and 
precision molded, the unit also has a shield to insulate the head from 
outside interference. 

25 Years of Leadership in all magnetic recording technologies 
is your assurance of a quality product you can rely on . For complete 
information on all TEAC Rock-Solid Floppy Disk Drives (FD-50 Series) 
- including our one-year warranty and full technical support and service 
- just write: 

TEAC Corporation of America 
Industrial Products Division 
7733 Telegraph Road, Montebello, CA 90640 
(213) 726-8417 
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Easy 
to use. 

From the start, the IBM 3101 
display terminal was designed to 
be easy to use. All 128 ASCII 
characters are crisp and clear. 
The high-resolution screen swiv­
els and tilts so you don't have to. 
The keyboard-with 87 keys and 
8 program function keys-has 
the comfortable, sturdy feel of 
the IBM Selectric:M And there's 
a separate 12-key numeric pad 
available. 

The IBM 3101 is also easy to 
order, through our new autho­
rized distributor network. Pick 
from six models with field pro-

tect/unprotect, high-intensity, 
blink and non-display editing/ 
formating capabilities. All six 
display 1,920 characters in 24 
lines, with a 25th line operator­
information area. 

The IBM 3101 is fully com­
patible with many IBM and non­
IB M computer systems and 
most remote computing and 
time-sharing services. 

What could be easier? Call 
one of our distributors right now 
and place your order. And at the 
same time, ask about the IBM 
3232 printer. 



Easy 
to order. 
The IBM 3101 ASCII is easy 
to order at over 100 IBM­
authorized locations across 
the country. Contact any of 
the distributors listed 
below. 

American Computer 
Group, Inc. 
617-437-1100 

Arrow Electronics, Inc. 
Call your local 
Arrow office 

Carterfone 
Communications Corp. 
214-630-9700 

David Jamison Carlyle Corp. 
800-526-2823 
800-421-3112 

Hall-Mark Electronics Corp. 
800-527-3272 
214-343-5079 Texas 
Hamilton Avnet Electronics 
Call your local Hamilton 
Avnet stocking location . Or 
call Hamilton Avnet 
Microsystems 213-615-3950 

Kierulff Electronics, Inc. 
Call your local 
Kierulff division 
Pacific Mountain States Corp. 
800-423-2853 
800-272-3222 California 
Schweber Electronics Corp. 
800-645-3040 
516-334-7474 New York 

Wyle Distribution Group 
213-322-8100 
408-727-2500 

Or call IBM at 800-431-1833 
(in New York call 
800-942-1872) 
for more information. --...- ------ - ---- - -- -. ---- - - ---==-=~=® 
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2140 remote graphics controller 
that operates as much as 8200 ft. 
from the 2120 via a coaxial cable and 
drives as many as four color-display 
generators with two work stations 
per generator. The 2160 graphics 
display generator offers as much as 
1280 x 1024 resolution and 16 colors 
from a palette of 64, expandable to 
4096 from more than 16 million. The 
system also includes a 2180 graphics 
display station with a display 
monitor , an alphanumeric keyboard, 
a CAD/CAM function keyboard and a 
light pen. Single-unit price for a 
basic 2100 system is $69,950. Price 
per station for a configuration with 
eight display stations is approxi­
mately $50,000. Volume discounts 
are available. Internat iona l Ap­
plied Systems, 175 E. Dana St., 
Mountain View, Calif. 94041. 

Circle No 308 

Educational system has 
pretest, review modes 

The CATS-80 computer-
augmented teaching system for the 
educational and industrial-training 
markets includes a pretest mode 
that presents materials to be 
learned, asks questions and supplies 
answers. The review mode uses 
branching to present information 
based on student responses to 
questions. If a student answers 
questions correctly, the course 
branches to new information. If the 
student answers incorrectly, the 
course repeats information and 
questions or branches to a remedial 
mode. Three test mode~uiz, test 
and final-select questions random­
ly on previous material. The system 
includes the vendor's 3651 color 
graphics desk-top µc with a built-in 
disk drive, a 32K memory, software 
and documentation. Price is approx­
imately $6000. An author incentive 
program allows prospective course 
authors to purchase a system for 
$2995. Intelligent Systems Corp. , 
225 Technology Park, Norcross, Ga. 
30092. Circle No 309 

System trains, prototypes 
for MC68000 µp 

The Micro 68000 trainer/ 
prototyping system for the MC68000 
µp includes a 6A switching power 
supply, a Versabus 68000 computer 
board, a hexadecimal keyboard and 
an LED display. It also features a 
16K-byte ROM or RAM and a "Pete 
Bug" keyboard monitor that enables 
a user to enter 68000 machine-code 
instructions into memory and debug 
and run programs. A display board 
shows entries in hexadecimal and 
binary. The computer board offers 
two RS232 ports and 32 bits of 
parallel r/o. All Versabus connec­
tions are available externally for 
test and measurement. Price is 
$985. Computer System Associ­
ates, 7562 Trade St., San Diego, 
Calif. 92121. Circle No 310 

OEM µc system 
is ZSOA based 

The Bullet integrated Z80A-based 
µc system supports CP/M and 
connects to any serial video 
terminal and a Centronics­
compatible printer. The device's 
single board provides a 4-MHz Z80A 
CPU, a 128K-byte RAM that supports 
two users and runs under MPIM, 

DMA floppy-disk r/o with RAM 
buffering, two high-speed DMA 
serial ports, a DMA intelligent 
Winchester interface, a real-time 
clock and a general-purpose exter­
nal DMA bus. The 368K-byte 
dual-minifloppy, 128K-byte RAM 
Bullet I, has an OEM single-unit 
price of $1490, and a 50-unit price of 
$1225. The Bullet II contains 736K 
bytes of floppy storage and has an 
OEM single-unit price of $1750. The 
Bullet rv contains l.47M bytes of 
floppy storage and has an OEM 
single-unit price of $1990, and the 
2.4M-byte Bullet VIII has an OEM 
quantity price of $2500. Wave Mate, 
Inc., 14009 s. Crenshaw Blvd., 
Hawthorne, Calif. 90250. 

Circle No 311 
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Peripherals 

Kennedy cartridge 
streams or operates 
in start/stop mode 

Kennedy Co. says the model 6455 
cartridge transport that it intro­
duced at the National Computer 
Conference is the first to operate in 
streaming or start-stop modes, 
making it useful for high-speed disk 
backup or normal file management. 

In the streaming mode, the 6455 
stores or restores 20M bytes of data 
in less than 20 min. In start-stop 
mode, the unit permits consolida­
tion of files that reside on 
nonadjacent disk sectors and tracks. 

At its writing and reading speed 
of 30 in. per sec., start-stop time is 
25 msec.; 90-ips rewind speed 

results in 75-msec. start-stop speed. 
The unit's servo system can stop, 
reverse and rewrite a 2K-byte 
record in 228 msec. 

The four-track transport uses 
serpentine recording technology 
and 6400-bit-per-in. densities to 
give unformatted capacities of. 
11.5M, 17.3M and 21.3M bytes on 
300-, 450- and 600-ft. standard 
cartridges, respectively. 

The 6455 fits the envelope taken 
by an 8-in. floppy drive. Power 
requirements are + 5V DC at 3A and 
24V DC at 1.5A. The single-unit price 
of $1700 drops to $950 in OEM 
quantities. Deliveries are 90 days 
after receipt of order. Kennedy 
Co., 1600 Shamrock Ave., Monro­
via, Calif. 91016. Circle No 347 

Controllers support 
Winchesters, tape, floppies 

The ''Winifloppytape" controller 
supports as many as four 8-in. 
Winchester drives, one tape-car­
tridge drive and one optional 
floppy-disk drive. The controllers 
use serial tracks in forward and 
reverse direction to provide read or 
write backup data in stre-aming 
mode. Typical backup time is less 
than 2 min. in background mode. 
The controllers feature µp intelli-

gence, single-board design and 
backup functions, including single 
command disk save/restore, auto­
matic tape read retry on error and 
automatic error correction on tape 
during disk save. Other functions 
include logical-to-physical unit cor­
relation, automatic seek and verify, 
automatic head and cylinder switch­
ing, alternate track assignment, 
odd parity checking, logical sector 
addressing, multiple sector buffer 
and interleaving, fault detection, 
integral data separation/encoding 
and programmable disk parame­
ters. Price is $1100 or less in 
quantities of 1000 units. Data 
Technology Corp., 2775 North­
western Parkway, Santa Clara, 
Calif. 95051. Circle No 312 

MINI-MICRO SYSTEMS/June 1982 



E -

WE'VE GOT 
THE ANSWER 

The right configuration and the right software make 
the right system. Compumart has become the leading 
supplier of LSI and PDP-11 based systems by giving you 
the right tools to solve your problem. 

LSl-11 's through PDP-11/34's give you the full range 
of computing power, coupled with the widest choice 
of compatible mass storage peripherals available any­
where; allow us to configure your system from our stock, 
when you need it. Interface options include laboratory 
data acquisition peripherals, high performance multi­
plexers, and large capacity enclosures among others. 

Software tools include UNIX*v7, TSX-PLUS, RT-11 
and RSX-11M along with a wide selection of languages 
including C, PASCAL and FORTRAN 77. 4Mb RSX for 
the 11/23, micro cross compilers, graphics packages, and 
laboratory software are just a few other pieces available. 

Fast delivery, good prices and complete support make 
Compumart the logical choice for your next LSl-11 or 
PDP-11 system. We're the right answer for end users . 

'UNIX is a trademark of Bell Laboratories. 
·Lsl-11 and PDP-11 are trademarks of DEC. 

COMPUMART 
CAMBRIDGE DIGITAL DIVISION 
65 Bent Street, Box 568, Dept. 7 401 
Cambridge, MA 02139 
Call (617) 491-2700/800-343 -5504 
TELEX 921401 

Write for our new catalog. 
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Streaming-tape controller 
interfaces Kennedy drives 

The TC-30 controller for use with 
DEC PDP-11 computers interfaces 
112-in. streaming-tape drives from 
Cipher, Kennedy and Control Data. 

The device emulates the TMll/TUlO 
tape system and operates the drives 
in the stop/start mode. It is 
software compatible with all DEC 
operating software and diagnostics. 
Special command bits place the 
system into the streaming mode and 
select a long-gap function for 

high-speed operation. The control- cable and documentation. As many 
ler can be used on drives that store as three slave drives can be 
40M to SOM bytes on a 2400-ft. roll of daisy-chained to the master for a 
tape. It uses 2.5A of 5V power. The capacity of more than 5M bytes. A 
quad-sized board mounts directly 6800 µp on the master drive handles 
into the first available SPC slot and control and formatting functions , 
controls as many as eight streaming 
or formatted stop/start drives . 
Western Peripherals, a division of 
Wespercorp, 14321 Myford Rd., 
Tustin, Calif. 92680. 

Circle No 348 

Floppy system has 
two 8-in. drives 

The I-47 8-in. floppy-disk system 
for use with Heath/Zenith comput-
ers consists of two intelligent 8-in., 
double-density, double-sided drives and gives direct access to signal 
with a formatted capacity of 1.25M status. The device supports five 
bytes per drive. The drives , which single-density and eight dual-den­
are in a master/slave relationship, sity disk formats. Three dual­
include write/protect switches and density formats are standard IBM, 
indicators, a power-on LED and including the 3740 format, and three 
built-in power supply, fan, data are arranged in 26, 15 and eight 

TWO LITTLE QUESTIONS 
that could have a big impact on your pC project: 

If you answered "yes;' 
contact First Systems about a 
free evaluation of our MicroSET-86TM 
Software Engineering Tools. On your project & hardware. 

MicroSET-86 can literally save you thousands in 
development hardware and years of programmer time. 
Your product will be more reliable -
and ready to market sooner. 

download 8086 code to the 
target system or MOS for on-line 

debugging and execution monitoring. 
The language is ISO-standard Pascal, with 

powerful enhancements that make it better for systems 
implementation than PL/Mor assembly language. 

Give MicroSET-86 a try- on us. 

With MicroSET-86, you develop 
programs using all the resources 

Discover why even companies with 

FIRST SYSTEMS large investments in other software 
development systems have switched: 

Products for productivity. they couldn't afford not to . of your large host system, then 

Call (213) 546-5581 , or write First Systems Corporation, 865 Manhattan Beach Blvd., Manhattan Beach, CA 90266 
CI RCLE NO. 142 ON INQUI RY CARD Available soon: MicroSET-68 for the MC68000 © 1982 First Systems Corp. 



sectors. The I-47 is priced at $2795 
and a single-drive version is priced 
at $1995, with dealer discounts 
available. Data Compass, Periph­
eral Products Division, 2730 Regal 
Park Dr., Anaheim, Calif. 92806. 
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Plotters use 
DEC's Regis language 

The DMP-4R and DMP-7R Hiplot/ 
Regis plotters communicate with 
Digital Equipment Corp. 's Regis 
graphics language. The systems 
feature multi-color capabilities and 
manual x-Y positioning. The DMP-4R 
graphically reproduces an 8112- x 
11-in. report in six colors and has 
push-button controls, 0.005-in. reso­
lution, 2.8-ips speed and dual-port 
RS232C interface. The DMP-7R 
reproduces an 11- x 17-in. report in 
eight colors and features push­
button controls, .005-in. resolution, 
2. 5-ips speed and dual-port RS232C 
interface. Both models can draw on 
paper or transparent film. DMP-4R 
and DMP-7R are priced at $2380 and 
$3180 , respectively. Bausch & 
Lomb, Instruments & Systems 
Division, P.O. Box 15720, Austin, 
Texas 78761. Circle No 314 

Graphics print head 
offers 50- or 100-dpi 

The SM2200 graphic thermal print 
head features printing rates as fast 
as 1 ips. The unit offers 50- or 
100-dpi resolution across a 2-in. 
printing span. On-board BiMOS 
buffer memory and drive circuitry 
permit a cycle time as low as 10 
msec. to print one dot row. The unit 
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enables operation as a 200- or quantities of one to $214.15 in 
100-dot print head by division of the quantities of 100 to 999. Gulton 
dot row into two strobe common Industries, Inc., Gulton Measure­
lines. The head can be used with an ment & Control Systems Division, 
integral heatsink, thermistor pre- Hybrid Microcircuit Department, 
heater and connector-terminated 212 Durham Ave., Metuchen, N.J . , 

cable. Prices range from $343.50 in 08840. Circle No 315 

Datacube boards give your CPU 
video 1/0 capability . .. economically. 

Put sight in your present system by mating your computer with our 
Video Graphics boards. They digitize and display information in real time 
from standard video cameras for MULTIBUS'" and Q-BUS'" systems .. . 
without host computer intervention. 

Datacube boards provide reliable, low cost vision for robotics , 
inspection, medical imaging, teleconferencing, animation, etc. Available 

for both monochrome and color 
monitors. 

See how easy it is to make 
your computer see like a hawk. Call 
or write Datacube Incorporated, 
4 Dearborn Road, Peabody, 
MA 01960, Telephone: 
(617) 535-6644. 

Data cube 
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Sonic digitizer meets 
OEM requirements 

The GrafBar HP-7-0EM sonic 
digitizer is intended for use by OEMS 
in electronic data-processing and 
data-handling equipment requiring 
the digitization of 2D graphic data. 

The 19- x 6- x 1 %-in. digitizer 
features built-in µp conversion of 
slant ranges into cartesian (X-Y) 

coordinates. Outputs include RS232 
ASCII, parallel ASCII, packed binary 
or BCD packed. The system includes 
an outside jumper on the output 

L. b t We help make your I e er computer investment pay off. 

Liebert Corporation, 1050 Dearborn Drive P.O. Box 29186, Columbus, 
Ohio 43229 Phone 614-888-0246 Telex 246-655 Liebert WOGN 

Please send further Information on... M M62 
D The New Accomodate 2 
D The complete llne of Liebert Envlronmental Control Systems 
Name: _________________ _ 

Title: _________________ _ 

Company: ________________ _ 

Address: ________________ _ 

Crty: ________________ _ 

State: Zip: ___ _ 

D Have a salesman call 

CIRCLE NO. 144 ON INQUIRY CARD 

294 

connector and an English/metric 
select jumper. RS232 baud rate is 
selectable at 150 to 19.2K bps in 
eight steps. The stylus- and 
cursor-compatible digitizer also pro­
vides a built-in 115V AC power 
supply, 0.01-in. output resolution 
and 30-count-per-sec. cartesian/100-
count-per-sec. slant range digitizing 
rate. Other features include a 
built-in, five-function menu that is 
operational in the 2-in. margin 
between the GrafBar's assembly 
and the active area, an origin block 
that allows selection of any point 
within the active area as the o.o 
origin, a line-mode block that 
provides continuous succession of 
digitizings as long as the switch is 
held down and a stream mode that 
allows the digitizer to produce a 
continuous stream of coordinates 
without holding the contact switch 
closed. Science Accessories Corp., 
970 Kings Highway w., Southport, 
Conn. 06490. Circle No 316 

Printer features 
five modes 

The Z80-based model 7030 multi­
mode printer offers five switch­
selectable and programmable 
modes allowing the 9 x 9 serial 
dot-matrix printer to be used as an 
off-line print station or as a 
component of a data-processing 
system. An on-board ROM stores the 
system's font library, with ASCII 
and seven European character sets, 
each printable at 180, 150, 75- and 
37-cps. At 37 cps, vertical resolution 
is 144 dpi. The unit produces draft 
copy at 180 cps and print quality at 
150 cps. The printer contains a 
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THE CDNVERCiENT COMPUTER EVOLUTION 
HAS STARTED AN DEM REVOLUTION. 

The Convergent evolution 
has made true distributed 
intelligence a low-cost reality. 
OEM's everywhere, large and 
small, have seen the advan­
tages of our systems in their 
applications. Consider just 
four examples: 

SMALL BUSINESS 
COMPUTER 

An entry-level Convergent 
system doesn't cost signifi­
cantly more than a fully­
outfitted personal computer. 
But it does a lot more. 

You start with a 16-bit pro­
cessor and as much as 1/2 
megabyte of RAM-plenty of 
power for advanced applica­
tions. Optional 5-1/4" floppy 
and Winchester disks fit right 
inside the desktop lectern. 

And if a small business 
suddenly becomes a big busi­
ness, it won't outgrow the 
computer-there are many 
ways to add power and 
resources. 

DISTRIBUTED DP 
Every Convergent system 

comes with clustering 
capability built in-just plug 
the workstations together, with 
no software modifications. 

want to emulate X.25, 3270's, 
or 2780's? We've already writ­
ten the software. 

You can do your own pro­
gram development in COBOL, 
FORTRAN, BASIC, or Pascal, 
using powerful data manage­
ment facilities including ISAM 
and a forms package. 

WORD PROCESSING 
If you were defining the 

ideal word processor, you'd 
start with superb human 
engineering. So did we-with 
detached 98-key keyboard, 
high resolution tilt/swivel CRT, 
and built-in document holder. 

Then we created a word 
processing program with the 
ability to manipulate seven 
separate documents on the 
screen simultaneously, to 
select 80 or 132 column 
screen lines, and do lots of 
other unique things. 

GENERAL PURPOSE MINI 
No, it doesn't look like the 

standard black box mini. But it 
has what you need, in a pack­
age that's more compact and a 
lot more attractive. 

CPU? A powerful 16 bitter. 
RAM? Up to a megabyte. 
Disk? Up to 1.2 gigabytes. 
Interfaces? Industry-standard 
parallel and serial, plus Multi­
bus® for special needs. 

Software? Everything you'd 
want, including a real-time 
multitasking operating system 
that's designed to be built 
upon. Plus a comprehensive 
set of development tools. 

SIX MODELS 
TO CHOOSE FROM 

The six Convergent work­
stations look similar, but each 
has a unique combination of 
features and price. And per­
haps most importantly of all, 
we're delivering all six in 
quantity right now. 

Is it any wonder we've 
started a major OEM revolution? 

Convergentlechnologies 
Where great ideas come together. 

For information call (800) 538-7560 (in California , (408) 727-8830) or return the coupon . 

I'm an OEM. Here's my application: __________ _ 

Name/Title _________________ _ 

Company __________________ _ 

Address __________________ _ 

City __________ state _____ ZIP __ 

Phone ______________ EXT _ _ _ _ 

Return to: Convergent Technologies Inc. 
2500 Augustine Drive 
Santa Clara, CA 95051 MM6 

-==~~~ 



In the office 
environment where 
most electronic equipment is used , 
air conditioning often keeps humidity 
lower than the outdoor reading. 
No matter what the weather is like out­
side, static can cause memory loss or 
alteration, faulty data , video wipe-out, 
or unwanted mechanical actions. That 
in turn can mean expensive service 
calls and even more expensive equip­
ment downtime. 
5000 volts of static electricity produces 
a spark you can see, 2500 volts one you 
can feel; but it only takes 500 volts to 
cause a malfunction in some compu­
ters, word processing machines, and 
other sensitive electronic equipment. 
In other words, just because you don 't 
feel static shocks during the humid 
summer months , don 't 
assume that your 
static problems 
are over. 

3M Static 
Control 
Floor Mats 
can create an 
inexpensive "island 
of protection" around 
delicate electronic office equipment, 
harmlessly draining static charge from 
operators and other personnel. 
A 3M Static Control Floor Mat can cost 
as little as a single static-caused service 
call. If it helps you avoid a single call , 
it can pay for itself. 
Static Control Floor Mats come in hard 
mats for easy movement of castered 
chairs , and soft mats for comfortable 
standing. For information about how you 
can purchase 3M Static Control Floor 
Mats, call 

3IVI 
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2. 7K-byte input buffer that has 
graphics capability with a maximum 
resolution of 144 x 144 bit-mapped 
dpi at a repetition rate of 900 dpi per 
activated needle. The system in­
cludes Centronics parallel and 
RS232 interfaces including a current 
loop. The serial interface supports 
STxlETX, X-ON/X-OFF, Busy + and 
Busy - with baud rate from 110 to 
19.2K bps. Single-quantity price is 
$1995, with quantity discounts 
available. Qantex Division of 
North Atlantic Industries, Inc., 60 
Plant Ave., Hauppauge, N.Y. 11788. 

Circle No 317 

RO printer provides • 
alphanumerics, graphics 

The DP-9620A receive-only impact 
matrix printer provides alphanu­
merics and graphics. Alphanumeric 
speeds range from 200 cps at 10 cpi 
for a 7 x 9 dot matrix to 100 cps for 
a 13 x 9 dot matrix. Other character 
densities are 12, 15 and 16.4 cpi. 

Character sets include the 96-
character ASCII set with lower-case 
descenders. For graphics, horizon­
tal and vertical resolutions are 72 
dpi. The printer accommodates one­
to six-part paper with interleaved 
carbon sheets as much as 15 in. wide 
and features adjustable-width trac­
tors. The system includes Centron­
ics bit-parallel and RS232C interfac­
es and eight serial communications 
protocols. A serial TTY interface is 
optional. Other features include 
horizontal and vertical tabulation 
and 6- or 8-lpi vertical-print 
resolution. The DP-9620A sells for 
less than $1100 in OEM quantities of 

1000 units. Anadex, Inc., 9825 De 
Soto Ave., Chatsworth, Calif. 
91311. Circle No 318 

Dot-matrix unit 
includes calendar clock 

The SP-308 T/D dot-matrix impact 
printer for automatic test reports 
and weigh-station output prints 
time, day and date upon receipt of 
an ASCII control code. The CMOS 
calendar clock is backed by an 

internal Ni-Cad battery that main­
tains time for 90 days without input 
power. Other features include 
40-column dot-matrix impact print­
ing at 50 cps, a 40-character buffer, 
115V/230V AC, 50- or 60-Hz power 
input, RS232C and 20-mA interfaces 
and 75- to 9600-bps baud rates. 
Price is $970 in single-unit quanti­
ties. Syntest, 169 Millham St., 
Marlboro, Mass. 01752. 
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Laser system 
prints multiple originals 

The model LPS-12 laser printing 
system handles multiple originals of 
multipage documents. The system 
works as an on-line output device 
for the vendor's ors, Alliance and 
virtual storage systems. The unit 
operates at an average speed of 12 
ppm with resolution of 300 x 300 
dpi. The device stores multiple 
character sets on a system disk, and 
supports single and double under­
score, slash overstrike, subscripts, 
superscripts, bold and vertical 
expanded print. An operator selects 
10-, 12- or 15-pitch or proportionally 
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Feature for feature, Pertec's new StarStreamer offers 
the OEfX1 more, whether for high-capacity Winchester 
backup, or for data interchange and storage applications. 
It is a dual-speed, dual-density, auto-load, drawer­
mounted streamer with standard IBM and ANSI formats. 
It accommodates existing software when operated at 
25 ips, or operates as a high-speed streamer with trans-
fer rates to 160 K-Bytes/Sec. 

You get 46 megabytes of storage at 1600 cpi for fixed­
disk backup, with the dual-density option providing 92 
megabytes capacity at 3200 cpi. 

The StarStreamer has a complete diagnostics pack­
age, which includes auto-diagnostics on power-up, and 
checkout prior to backup operation, and complete ser­
vice diagnostics. 

The short tape path, precise tape handling and single­
track error correction assure data integrity of less than 
one hard read error in 200 or more 10%'' reels of tape. 

The StarStreamer is backed by Pertec's volume 
production capability ... and by the total support that is a 
vital part of a successful OEM/vendor partnership. 
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For the full story, 
write for the new StarStreamer literature. 

Pertee Computer Corp., 
P. 0 . Box 2198, Chatsworth, CA 91311, 

or call (213) 999-2020. 
In Europe, contact 

Pertee International, 
10 Portman Road, Reading, 

Berkshire RG3 TDU. Tel. 734-582115. 

SUBSIDIARY OF TRIUMPH-ADLER 

You and Pertee 
• •• the OEM Partnership 
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MODEMS 

PDP 11/03, 11/23 + 11/44 
SYSTEMS 

With RL01 s & RL02s 
or Winchester Drives 

INTERFACES 

FLOPPY$ 

Std. & Custom Software 
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This announcement appears as a matter of record only 

$7,000,000 
c:::::i 

lPIRilAM 
CORPORATION 

Convertible Preferred Stock 
and Convertible Debentures 

The undersigned arranged for the private placement 
of these securities with institutional investors . 

HAMBRECHT & QUIST 
SAN FRANCISCO • NEW YORK 

April 29, 1982 

Peripllerals 

spaced printing in portrait or 
landscape format. Price is $27,995, 
and rental prices are $1288 per 
month for a 12-month lease, $1150 
per month for 24 months and $1064 
per month for 36 months. Wang 
Laboratories, Inc., One Industrial 
Ave., Lowell, Mass. 01851. 

Circle No 320 

Hand-held terminal 
has 112K RAM 

The hand-held data-entry MSI/88s 
battery-powered, programmable 
terminal includes as much as 112K 
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IT MAl<ES OTHER 
INTELLIGENT MULTIPLEXERS 
LOOI< DUMB. 

Codex's 6005 Intelligent Network Processor 
is the only multiplexer that can be programmed to 
monitor, diagnose, configure, and report on your 
network at any preset time. 

The 6005 INP statistically multiplexes 
synchronous and asynchronous data to reduce the 
number of transmission lines and modems required. 
It's simple to install and operate. And it's ideal for 
a point-to-point system or the smaller nodes of 
a complex network. 

If you're looking for a statistical multiplexer, 
there's only one intelligent choice. 

For any data communications problem, 
turn to Codex. The complete networking company. 
For more information, call 1-800-821-7700 ext. 892. 
In Missouri, 1-800-892-7655 ext. 892. 

See our networking demonstration at NCC, 

June 7-JOth. codex 
A Subsidiary of ® MOTOROLA INC. 

Codu Corporation, 20 Cabot Blvd. , Mansfie ld. MA 02048 / Tel : (617) 361-2000/ Tdcx 92-HO/ Codu Intelligent Terminal Systems Opcrauon, Tempe. AZ Td : (602) 994-6580/ Codcx Europe S.A .. Brussds. 8dg1um 
Tel: (02) 762.23.51 / Codex (U.K.) Ltd .. Croydon, England Tel : Ol-680-8507 / Codcx Deuuchland, Darmsudr-Grieshe1m, W. Germany Tel : (6155)-3055 /Codex Far Eau. Tokyo. Japan Tel : (OJ) 3'5-00 2/ESE LIMITED. 
Toronto, Ca nada Tel: (416) 749-2271 / 0ffices and distributors m major ciuu throughout the world. Membu ofIDCMA. 
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digits of RAM for program and data a programmable 28-key keyboard quantity. MSI Data Corp., 340 
storage, an 8K-byte ROM that stores that includes data-recording charac- Fischer Ave., Costa Mesa, Calif. 
the terminal operating system, a ters, special symbols and control 92626. Circle No 321 
two-line, 32-character LCD and CMOS mode keys. HMOS versions range 
or HMOS memory configurations. from $600 to $1700, and CMOS 
Other features include a sunlight- versions range from $800 to $2400, Typewriter extension does 
filtered bar-code scanning wand and depending on configuration and word processing 
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® 

THE MAGNETIC MEDIA 
BREAKTHROUGH CORPORATION 

SCOPUS .. . from Latin ... to set the mark or to set the stan­
dard . An appropriate name for a company concerned with 
assuring data integrity through inspection , maintenance and 
management of removable magnetic media. Since its inception 
in the early ?O 's, SCOPUS has been continually one step ahead 
in establishing new methods, procedures and applications in 
magnetic media . 

SCOPUS serves tens of thousands of computer users 
throughout the United States by providing on site service at 
customers' installations . This service includes the inspection 
and cleaning of disc packs ... it also includes the cleaning and 

testing of magnetic tapes. 
SCOPUS service is available from local 

offices ... while the repair and manufac­
ture of a complete disc cartridge/pack 
product line is accomplished at our 
modern headquarters facility under 
stringent controls. 

SCOPUS, ' 'The Magnetic Media 
Breakthrough Corporation ·', continues to 
set the standard . 

SC OPUS 
CORPORATE HEADQUARTERS 
333 Aiken St ., Lowell , MA 01853 
Phone 617-454-8033 
TOLL FREE 800-225-0893 
Mass . only 800-892-0560 

CIRCLE NO. 150 ON INQUIRY CARD 

® 

The · model EXlOO electronic-
typewriter extension system in­
cludes an electronic typewriter, a 
12-in. diagonal video display screen 
and a file-storage device. The 
system performs word-processing 
functions, including automatic letter 
writing; insertion or deletion of 

letters, words, punctuation or 
paragraphs; error correction; and 
paragraph restructuring. The sys­
tem also performs automatic hy­
phenation and word-wrap functions. 
The system, not including a 
typewriter, is priced at less than 
$3500. Olympia USA Inc., Box 22, 
Somerville, N .J . 08876. 

Circle No 322 

Portable terminal has 
single-line LCD 

The TransTerm 2 alphanumeric 
keyboard/display terminal for port­
able and remote communication 
consists of a single-line, 80-
character LCD and a 58-key, 
TTY-style membrane keyboard in a 
1. 75- x 12. 75- x 6. 9-in. case. The 
unit communicates in full-duplex 
RS232 asynchronous ASCII, with 
20-mA current loop or RS422 
optional. Eight baud rates from 110 
to 9600 bps and character parity 
(even/odd/mark/space) at 7 data bits 
per character are switch selectable. 
The LCD supports a 96-character 
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ffilCRO-TERm, inc. 
CALL OR WRITE : 

1314 HANLEY INDUSTRIAL COURT, ST. LOUIS, MISSOURI 63144, 
(314) 968·8151 , TWX : 9107601662, MICROTERM, STL 

Terminals are our only product ,and we put more into them . 
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UNEXPLAINED 
MEMORY lleri11lleral1 

LOSS? 

LINE TAMER™ 
FERRORESONANTTRANSFORMERS 

MAY BE THE ANSWER! 
Power line spikes, brownouts and in­
audible noise can wipe out all or part 
of computer memory, leaving you the 
arduous task of reconstructing your 
data. Line Tamer'" ferroresonant trans­
formers protect sensitive computer 
equipment from such power pollution 
by isolating the noise and stabilizing 
the voltage. 

Line Tamer'" ferro resonant transform­
ers need little space and require no step 
up/ step down transformers or compli­
cated wiring. They are available in sizes 
up to 250 KVA in both single- and three­
phase to satisfy the requirements of 
virtually any system. Most sizes are U.L. 
listed. 

Call us for complete specifications 
and the name of your local distributor. 

SHAPE 
MAGNETRONICS, INC. 

901 DuPage Avenue, Lombard, IL 60148 
Phone 312 I 620-8394 •TWX 910-991-2352 

CIRCLE NO. 152 ON INQUIRY CARD 
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or operates with a paper-tape punch 
for off-line preparation of Telex and 
TWX messages. Word-processing 
features include insert/delete, auto­
matic word wrap and reformatting. 
Messages originating from the 

upper- and lower-case ASCII set in a scanner or the keyboard can be 
5 x 7 dot-matrix font with an edited on-screen at the work station 
underscore cursor. Character size is 
0.172 x 0.083 in. Memory stores 24 
lines of displayed data that can be 
viewed locally under operator 
control. Three switch-selectable 
operating modes provide TTY com­
patibility, a block send mode or 
multidropped/polling operating with 
as many as 32 units. Options include 
expanded data memory of as much 
as 12K bytes, a 40-column printer 
and battery-powered operation. 
Computerwise, Inc., 4006 E. 137th 
Terrace, Grandview, Mo. 64030. 

Circle No 323 

Message system features 
word processing 

This message-preparation system 
combines the vendor's Tele-Type­
reader display terminal and Type­
reader OCR to read, edit and format 
typewritten correspondence for 
electronic message transmission. 
The system supports two ports for 
on-line connection to multiport 
communications systems, message 
switching computers and modems 

before sending or can be scanned, 
displayed and transmitted automati­
cally. The work station can also 
receive text from its ports for 
editing and retransmission. Two 
models are available. TTR-2 which 
reads and processes messages 
prepared in Courier 10, Courier 12, 
Prestige Elite, Prestige Pica, Let­
ter Gothic, Pica or Elite type styles 
is priced at $18,995. Hendrix, 670 
N. Commercial St., Manchester, 
N.H. 03101. Circle No 324 

Buffered terminal has 
eight function keys 

The Viewpoint/60 buffered termi­
nal includes a movable keyboard and 
tilt mechanism. It features eight 
discrete programmed function keys; 
fine-line business graphics; visual 
highlighting; editing; and local, 
conversational, page, message and 
forms operating modes. Price is 
approximately $800. Applied Digi­
tal Data Systems, Hauppauge, N.Y. 

Circle No 325 

IBM 3104 terminal 
aimed at insurance 

The model 3104 display terminal 
for insurance, manufacturing and 
transportation applications features 
a 12-in. screen that displays as many 
as 1920 characters in 80 columns x 
24 rows. Model Bl, which has a 
75-key data-entry keyboard, includ­
ing 10 program function keys, sells 
for $2190. Model B2, which has an 
87-key typewriter keyboard with 24 
program function keys, sells for 
$2250. International Business Ma­
chines Corp., 900 King St., Port 
Chester, N.Y. 10573. 

Circle No 326 
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New woRc{sc:Fuae™ Printers from Anadex: 

Lasting Impressions. 

Letter Quality 
and Finished Corres­
pondence. High Speed 
Drafts. EDP Reports. Charts 
and Graphs. Now you can have them all in one 
very impressive package: Word/Scribe . 

Our versatile new multi-mode printer, the 
Word/Scribe Model WP-6000, uses our new 
18-wire print head and some exceptional en­
gineering to produce crisp characters and 
razor-sharp graphics. Quality-built to meet 
your most exacting printing needs . 

Word/Scribe gives you letter quality 
printing, with 10 or 12 pitch or proportional 
spacing, at speeds up to 180 CPS; correspon­
dence quality up to 330 CPS; and draft/data 
processing up to 500 CPS. 

For your graphics needs, dot-addressable 
graphics are provided at up to 144 x 144 dots­
per-inch - impressive when you look at the 
photographs in this ad and realize they were 
reproduced using 133 line-per-inch screens . 

Equally impressive are Word/Scribe 's inter­
faces : RS-232-C Serial and Centronics com­
patible para I lel with a sophisticated communi ­
cations capability. And for word processing 

modes, we 've added 
a Diablo 630 emulation 

package so you can save 
your software when you update your printers. 

Friction feed , tractors, automatic sheet 
feeders , over 201< byte buffers , a variety of 
character sets (including your own , down­
loaded) , the impressive list could go on - but 
unfortunately we have no more room here. For 
complete details contact us today .... we think 
you ' ll be impressed. 

J.1~0~~,~~x 
See us at NCC Booth No. 4 335 
and COMDEX Booth No. 34 8 

The Impressive 
Word/Scribe from Anadex. 
Of Course. 

a.~ 
FOR THE WORLD 

A Qua lity 
Ci rc le Member 

ANADEX, INC. • 9825 De Soto Avenue • Chatsworth , Cal iforn ia 91311 , U.S.A. • Telephone: (213) 998-8010 • TWX 910-494-2761 
U.S. Sales Offices: San Jose, Cal ifornia (408) 247-3933 • Irvine, California (714) 557-0457 •Wakefield, Massachusetts (617) 245-9160 
Hauppauge , New York , Phone: (516) 435-0222 •Atlanta, Georgia, Phone: (404) 255-8006 •Austin , Texas , Phone: (512) 327-5250 
ANADEX, LTD. •Weaver House, Stat ion Road • Hook, Basingstoke, Hanis RG27 9JY, En gland •Tel: Hook (025672) 3401 •Telex: 858762 ANADEX G 
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• S-100 BUS (CP/M} 
• Heath H89, H90 

(CP/M. HOOS} 
• Zenith Z89. Z90 

(CP/M. HOOS} 
• TRS 80 Model Ill 

(CP/M, TRS DOS} 
• Xerox 820 (CP/M} 
• IBM Personal Computer 

(CP/M 86, IBMDOS) 
AMTs EZ8X5 is a complete. ready to plug in Winchester Hard Disk Sub­
system. Featuring easy implementation, enhanced system interface 
cards, an extensive disk test package . The EZ-8X5 delivers a full 5, 10, 
or 20 megabytes. Dealer and Distributor inquiries are being accepted. 

See us at Comdex, June 28-30, Atlantic City 

1\ 0G .. .11tS? Si\.., otc ... HP... ... WANG ... GA··- . \,£ 1tS232C? 

Yes. ~es. YeS: ··· 
IDT has never met a computer 

it couldn't provide with 
IBM compatible 1/2" mag tape. 

The advantage of complete tape drive 
subsystems by IDT is plain: IDT designs 
are the most recent 
and are fully compati­
b le with anybody's 
requirements. Features 
include diagnostics 
and bus to d r ive 
support. 

IDT offers the Series 
1050 W' tape sub­
system, a full-capacity, 
10W' reel , 72K byte/sec system for 
management of massive data volumes 
... and the Series 3000 1"' cartridge 

drives, cost effective alternatives for 
smaller users. 

In IBM-compatible, or 
standard recording 
formats including 
ANSI, ECMA and ISO 
and 8000 hour MTBFs, 
these problem-solvers 
are too attractively 
priced to overlook. 
Call or write for a com­
plimentary descriptive 

brochure and see why you should think 
IDT when you think tape. 

111111111 IDT: where innovation puts you ahead 

INNO\ATIVE DATA TECHNOLOGY 
4060 MORE.NA BLVD . • SAN DIE.GO, CA 92117 · (714) 270-3990 
TWX: 910-335-1610 ·IDT E.AST (703) 759-3003 •TWX: 710-833-9888 
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Terminal system features 
UNIX-like operating system 

The CDX-268 intelligent terminal 
system offers a UNIX-type operating 
system called os-9 that allows users 
to perform data entry, on-line 
inquiry, time sharing and data and 
word processing concurrently. The 
system, available in single- or 
multi-user configurations, has disk 
and diskette storage systems and 
various printers. It also offers 3270, 

2780/3780 and TTY communications 
protocols and industry-standard 
COBOL and BASIC. Other features 
include diagnostic control , remote 
monitoring and debugging, a forms­
design facility for defining screen 
formats and ASK record manage­
ment, which enables users to 
create, access and update office 
databases. Prices range from 
$10,900 to $20,000 . Codex, a 
subsidiary of Motorola Inc., 20 
Cabot Blvd., Mansfield, Mass. 
02048. Circle No 327 

Terminal includes 
auto-dial modem 

The ZT-1 personal information 
terminal includes an auto-dial 
modem that can be used as an 
automatic dialer for voice calls. The 
system displays a series of menus 
for use with on-line information 
services and funds-transfer net­
works. Telephone numbers, com­
puter account numbers and pass­
words must be entered only once, 
and can be used by selecting a letter 
from the menu that matches the 
phone number. Electronics are 
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NO OTHER TERMINAL 
LOOKS LIKE IT BECAUSE 
NO OTHER TERMINAL 
CAN PERFORM LIKE IT. 
TeleVideo Systems, Inc., a world leader in CRTs, 
is proud to announce the revolutionary 970, a 
smart terminal of advanced and innovative design. 

WE INVITE YOU TO: 
SEE how our unique cooling tower architecture 
prevents heat build-up, vastly increasing 
reliability 
TOUCH to easily adjust the tilt angle of our 
screen, even while sitting down. 
REST your eyes on our non-glare P31 green 
screen that offers a full 132 columns on a 14 
inch screen. 

TRY our sculptured, accounting-style keyboard 
with palmrest that makes it easy on the user. 
Naturally, you'd expect nothing less than a break­
through from TeleVideo. The 970 is just that. 
Come and put your hands on the new 970 at 
the NCC where our Booth is number 7128. 
And at Comdex, where we'll look for you at 
Booth 304. 

The 970, from the innovators at TeleVideo. 

TeltYideO 



Peripherals 

contained in a 63-key data-entry 
keyboard that includes a modem 
circuit. Price is $695. Zenith Data 
Systems, a subsidiary of Zenith 
Radio Corp., 1000 Milwaukee Ave., 
Glenview, Ill. 60025. 

Circle No 328 

Color work station has 
1024 x 768 resolution 

The 60-Hz non-interlace color 
work station features a 19-in. 1024 
x 768 raster CRT. The system 
displays eight colors, and eight 
additional colors are optional. Dis­
play features include hardware 
cursor and hardware erase. The 
system also features an operator­
con trolled graphic overlay that 
displays a symbolic menu grid over 
the lower one-third of the screen 
and an alphanumeric overlay that 
displays a menu in the upper left 
corner of the screen. The alphanu­
meric keyboard includes a numeric 
keypad and 27 programmable 
function keys. Voice input and the 
ability to recognize a 100-word 
vocabulary or phrases as long as 1. 2 
sec. are optional. Graphics Tech­
nology Corp., 1777 Conestoga St., 
Boulder, Colo. 80301. 

Circle No 329 

Flat-panel display 
0.26-in.-high characters 

The Argus 3101-08-256N flat­
panel alphanumeric DC plasma 
display module features 0.26-in.­
high characters. The module incor­
porates Schmitt trigger data-input 
circuitry that allows the display to 
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operate in rugged, high-EMI envi­
ronments. Data are displayed in a 5 
x 7 dot matrix with a selectable 
cursor/underbar. The device dis­
plays as many as eight lines of 32 
characters each. Data input is TTL 
level, six-bit parallel ASCII, at rates 
as high as 120 KHz. Optional char­
acter sets include English ASCII-7, 
general European, German, Scandi­
navian and Spanish ECMA fonts. 
Price is $686 in 100-unit quantities. 
Industrial Electronic Engineers, 
Inc., Industrial Products Divi­
sion, 7740 Lemona Ave., Van Nuys, 
Calif. 91405. 

Circle No 330 

Interactive terminal is 
UNIX compatible 

The 4424 general-purpose inter­
active terminal is compatible with 
UNIX and other ASCII-oriented 
systems. The terminal is based on 
the ANSI 3.64 standard and supports 
various host-software programs. It 
includes 16 user-/host-definable soft 
keys, enabling text editing, pro­
gram commands and frequently 
used character sequences to be 
executed with one keystroke. Op­
tions, which can be down-loaded by 
the host or entered locally, include a 
terminal configuration menu that 
can be viewed at any time without 
interfering with the screen's status 
and keyboard-selectable transmis­
sion rate, cursor blink, tab settings, 
soft-key programming and printer 
control. Character attributes can be 
activated using dedicated keys with 
LED indicators. Other features 
include a 96-character ASCII set, 32 



Professionals k ™ 
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Gould-S.E.L. Minicomputer Users . ... 
If you are looking for mass memory for your data processing, simulation, or data 
acquisition system, then check these features of our SDRM memory system. 

• Up to 32Mbytes in a single 153/4" chassis . 
Two chassis may be daisy chained fo r a 
maximum capacity of 64Mbytes. 

• 2Mbytes/board - 7 " chassis has 4 slots 
and 153/4

11 chassis has 16 slots . 

• A single or dual port interface which 
connects directly to the Gould-S .E .L. 
standard HSD II card(s) . 

• Special data addressing (e .g ., r as t er 
sorting, demultiplexing, etc.) and memory 
protection are standard features . 

• Automatic error correction. 

• Optional battery backup. 

For complete details on our SDRM system .... call or write: 

6 Applied 

/~\Data 
IL_ Sciences. Inc. 

P.O . Box 344209 
(214) 458-1246 • 

• Dallas, TX 7 5234 
Cable: APPDATSCI 

- Custom Electronic Systems Designers -

CIRCLE NO. 176 ON INQUIRY CARD 

Letusgutxou 
in touch with 

Ada r M is beautiful . This new language is destined to play a 
major role in systems of the future . It exhibits the finest 
features of other high level languages, but with superior 
modularity, portability and standardization . 

TeleSoft is first with the tools needed to put Ada to work 
for you today, to give you an early advantage over your 
competition. The separate compilation feature of 
TeleSoft-Ada lets you construct programs from TeleSoft's 
Programming Support Environment-a rapidly 
expanding library of sophisticated software tools , Ada 
packages and components. 
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I 
It's all available now, to run on your 68000 (includ­

ing Q-Bus n.: Multibus™and S-100 configurations) and 
the IBM Personal Computerr"! 

The TeleSoft-Ada compiler is presently an incomplete 
implementation of the Ada programming language. It is 
intended that this compiler will be further developed to 
enable implementation of the complete Ada 
programming language, and then be submitted to the 
Ada Joint Program Office for validation . ~ 

Sooner or later, everyone will be coming to 
Ada-so get in touch with us now, and let us 
introduce you to Ada today. 

~C:I e§off" 10639 Roselle street 
_._, ~ San Diego, CA 92121 

(714) 457-2700 

TMTrademarks-Ada US Department al Oelense / Mull1bus Intel Corp 
0-Bus D1g1tal Equipment Corp IBM Personal Computer IBM Corp 
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Peripllerals 

line-drawing and special-symbol 
graphics, a split-screen capability 
with as many as two static regions 
and one scrolling region , an 
auxiliary page to hold data off­
screen for viewing in the scrolling 
region and a buffered printer port 
that allows the screen contents to be 
dumped without delaying the host 
system. Price is $4207. Teletype 
Corp., 555 Touhy Ave., Skokie, Ill. 
60077. Circle No 331 

CMOS RAM retains 
data for 8 yrs. 

The PSM 6463/100 memory board 
offers a 64K x 8 CMOS Multibus RAM 
with a typical data-retention period 
of 8 yrs. The device uses standby 
current 16K CMOS RAM chips and 
Lithium battery cells with 15-yr. 
useful lives. Data are retained if the 
board is unplugged from the 
system. Depopulated 48K, 32K and 
16K versions are available. Applica­
tions include replacement of core, 
EEPROMS, PROM, ROM disk and tape 
in systems that require firmware 
updates in the field. The PSM 
6463/100 is priced at $2350 in 
single-unit quantities, with OEM 
quantity discounts available. 
P lessey Microsystems, 451 Hun­
gerford Dr., Rockville, Md. 20850. 

Circle No 332 

Static RAM has 
120-nsec. access time 

The TMS4016NL, an upgraded 
version of the TMS4016 16K static 
RAM, offers a maximum power 
dissipation of 385 mw. Organized as 
2K x 8, the TMS4016NL features 
fully static operation and EPROM/ 
ROM compatibility. Other features 
include common r/o capability, 
three-state outputs for OR-tie capa­
bility and a chip-select control that 
eliminates the need for external bus 
buffers. All inputs and outputs are 
TTL compatible, and guaranteed 
noise immunity is 400 mv with 
standard TTL loads. The TMS4016NL 
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is available in 120-, 150-, 200- and 
250-nsec. maximum access times 
and minimum read/write cycle 
times. Fabricated using scaled MOS 
n-cha'nnel technology, the TMS-
4016NL requires a +5V power 
supply and is packaged in a 24-pin 

plastic package. Prices for 120-, 
150-, 200- and 250-nsec. versions are 
$15.90, $13.85, $10. 75 and $9.25 
each, respectively. Texas Instru­
m e n ts Inc., P.O . Box 202129, 
Dallas, Texas 75220. 

Circle No 333 

IHE ADVANTAGE OF A 
WINNING SOFIWARE 
IEAM 
T 

he re's money to 
be made in soft ­
ware . By the end 

of the decade , software 
sales generated by new 
and existing microcompu ­
ters will have an annual 
retail va lue of 25 billion 
dollars. 

Since 1974, we've been 
building an o ut sta ndin g 
track record , providing 
self-ins truct io nal software 
accounting so lutions for 
more than 10,000 sma ll 
business users in 200 dif-
ferent industries. 

Our experience gives us 
the competitive edge in a 
booming softwa re market ­
place . If you 're a dealer, 
distributor or OEM, w h y 
not join our winning team? 
We 'll help you take the 
profits lead in se lling turn­
key systems. 

The SOFTWARE 
FITNESS PROGRAM'" 
A comprehensive, interac­
tive, multi-user account­
ing system. 

• Accounts Receivable 
with Billing and Sales 
Analysis 

• Accounts Payable 
• Inventory 
• General Ledger 
• Payroll 
• Sales Order Processing 
• Job Cost 

Our sof tware solutions 
are available in Business 
BASIC and COBOL to run 
under a variety of operat­
ing sys tem s, including 
OASIS, CP/M , MP/Mand 
COS990 on more than 20 
of the most popular busi­
ness computers . 

CPM••l\11' .'>l•rrt•do•••l>trlD•'''"' 
R, .... .,~ '"' 
Ol'IS/j" ~ ' ' ""'"'"' ' "'r~ • ., o •• Sw•lt.., •. 1 •• 
C0.'>~~11 "• ''""'"'"'' "f Rw• .\I, Forl~•J 1., 

Name 

Suite 409 
430 Oak Grove 
Minneapolis, Minnesota 55403 
(612) 870-3515 
TWX 910 576 1743 

Company ~~~~~~~~~~~~­
Address 
City/State 
Zip ____ Phone ( 

_Dealer_ OEM Distributor_ End User _Other 
I am interested in software for these computers: 

MM/682 

CI RC LE NO. 159 ON INQUIRY CARD 
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LSI 11 /2 AND LSI 11 /23 COMPUTER WORKSTATIONS! 

....... mmmll 

_( ____ ......__ ) I 

Cl-MWSOJ-SB - 1 megabyte floppy system or 10 megabyte cartridge disk system ...•.... *7,795.00 

Cl-103 DESK TOP COMPUTER - Complete computer system enclosed within a VTl 03 video terminal with LSI 
11 /2 and 64KB memory . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3,295.00 
'Mth LSI 11 /23 and 256KB memory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $4,995.00 
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DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 

Chris/in Industries, Inc. 
31352 Via Colinas •Westlake Village, CA 91362 • 213-991-2254 

TWX 910-494-1253 (CHAISLIN WKVG) 
LSI 11 is 1 u1d1mll'k of Digital Equipment COJp. 
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At 1,000 lines a minute, 
this printer is guieter than your 

secretary's typewriter. 
Plug in one of Dataproducts' B-1000 band printers and something 

wonderful happens: You can almost hear yourself think. 
At 1,000 lines a minute, the standard acoustic cabinet holds noise 

down to a whisper-just 60 dbA. That's quieter than an ordinary 
electric typewriter. (Quieter, even, than the legendary hush inside a 
cruising Rolls Royce!) 

The cabinet's available on our 600 line-a-minute 
and 300 line-a-minute models, too. And we can de­
liver any model very quickly. At prices our noisier 
competitors would rather you didn't hear about. 

Call us at (213) 887-8482 or write Dataproducts 
Marketing, 6200 Canoga Ave., Woodland Hills, 
CA 91365. 
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Local network meets 
industrial requirements 

Not satisfied with the electrical 
characteristics of Xerox Corp. 's 
Ethernet local-area network, 
Cromemco, Inc., has designed its 
own LAN, which features a physical 
link rugged enough to operate 
reliably in factories as well as in 
offices. Called c-NET, the Mountain 
View, Calif., firm's product oper­
ates over twin-axial cable at speeds 
as high as 880K bits per sec. and, 
like Ethernet, uses a carrier sense 
multiple access with collision detec­
tion (CSMA/CD) technique. 

ISO-ANSI C-N ET standard reference model 

Application layer Host 
Presentation layer computer 

Session layer sof tware 

Transport layer Software service 
for C-NET interface 

Network layer Input-output 
processor ZSO 

Data-link layer Serial input-output 
con troller 280510 

Physical layer Differential transceiver 
and twin-ax cable 

Cromemco's C-NET communications con­
troller and associated software address the 
first four layers of ISO's /ANS/'s model for 
open-system interconnection. 

Using a bus-type topology, c-NET 
can link all of Cromemco's µc 
products, including its 8-bit sys­
tems, its new 68000/Z80A dual­
processor unit and its as-yet­
unannounced personal computer. 
By using shielded twisted-pair cable 
with differential drivers, C-NET 
provides isolation between the cable 
and the interface hardware, which 
prevents a node failure from 
affecting the entire network and 
also isolates node electronics from 
electrical faults in the network 
cable. Cromemco claims that 
Ethernet's unbalanced coaxial cable 
scheme is more susceptible to 
external interference than is 
C-NET's design. 

A C-NET interface controller sells 
for approximately $1000, but by 
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MS':.DoSgivesyou the only complete 
set of software tools for16-bit systems. 

No• From Microsoft. 
Systems and Applications. Now. The success of 
any microcomputer system depends on the 
amount of software available for it. And, the 
ease of writing more. Microsoft™ MS-DOS 
is the only single-user operating system 
fully supported by Microsoft's 16-bit 
languages : BASIC Interpreter, BASIC 
Compiler, COBOL FORTRAN and 
Pascal. Plus, the Multi-Tool™ family of 
applications software . .. starting with 
the Multiplan™ electronic worksheet. 
More software. Soon. IBM chose 
MS-DOS as the primary OS for the 
IBM® Personal Computer. Lifeboat 
Associates chose MS-DOS as the 16-bit. 
single-user DOS it will support. And 
Microsoft will continually introduce 
new applications and systems soft­
ware for MS-DOS. The implication is 
clear : MS-DOS is going to be even better 
supported . Fast. 
Easier conversion. MS-DOS was written to make con­
version of CP/M-80® programs simple. Simpler; according 
to programmers, than conversion to CP/M-86'!M Again, 
the implication is clear. 

Better system features. MS-DOS offers features 
unavailable under either CP/M-80 or CP/M-86: device 
independent 1/0, advanced error recovery, variable length 
records, and full program relocatability in order to take 

MS, Multiplan, Multi-Tool. and Microsoft are trademarks of Microsoft Corporation. 
CP/ M and CP/M-BO are registered trademarks of Digital Research, Inc. 
CP/ M-B6 is a trademark of Digital Research , Inc. 
IBM is a registered trademark of International Business Machines, Corp. 

advantage of the extended addressing 
capabilities of the 8086 and 8088 micro­

processors. And MS-DOS' descriptive 
error messages make it a user-friendly OS. 
Leadership in microsystems. Microsoft 
led the industry into the 8-bit world when 
we put BASIC on the first microcomputer. 
Now, we're leading the industry into the 
16-bit world with the first complete set of 

software tools for the 8086 and 8088 micro-
processors. The MS-DOS operating system. 

Languages. Utilities. And, applications software. 
Planning an OEM system? Return the coupon 

below for comp)ete OEM information on MS-DOS and 
Microsoft's complete set of tools for 8086 systems. 
Can't wait? Call our OEM Accounts Manager. 

MllllCAOSOfl 
Microsoft Corporation (206) 828-8080 
10700 Northup Way TLX: 328945 
Bellevue. WA 98004 

D Send me information on MS-DOS for OEM's. 
D Send me information on applications for MS-DOS. 

Name, ________________________ _ 

Company· _______________________ _ 

Add res'"-------------------------

City ___________ State, ______ Zip, _____ _ 

In Japan : ASCII Microsoft. Miyahira Bid. 2F. 3 -5 -15 Kitaaoyama, 
Minato-Ku , Tokyo 107 Japan 
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hooking multiple stations through a 
single node, the cost-per-station 
connection is in the $500 range, says 
David Mandelkern, director of 
strategic planning at Cromemco. He 
says the interface design requires 
no overhead from the attached 

processors. Cromemco will publish 
C-NET's specifications for use by 
interested parties. 

A C-NET cable span as long as 
2ooom. supports as many as 255 
stations. Interface hardware in­
cludes a Z80A µp for system control, 

INTRODUCING 11 REMITTE CONTROL LINE:S FOR RJLL 
CONTROL OF YOUR INTEL SERIE:S II OR III MOS.® 

Full remote access and control for your Series II -
or Ill MDS~ from a single remote control unit. That's 
what you get with MCT/ NWW Micro Systems' SRCI 
(Serial Remote Control Interface). With 11 control lines, 
and a complete hardware and software package to 
meet your needs. Now, operate your MDS® from either 
home or office. Transmit data from your MDS® to 
remote terminals. Down load programs into remote 
target SBC's. You can even enhance customer support 
through remote service, training and system opera­
tion. The SRCI is easily installed, and is designed 
to operate through the RS-232 port via modem or direct 
cable at up to 9600 baud. Finally, full remote control 
for your MOS?" The MCT/ NWW Micro Systems SRCI. 
For more information, contact: 

~ 
NWW Micro Systems, Inc. 
599 Cardigan Road, P.O. Box 4301 
Saint Paul, Minnesota 55164 (612) 483-5065 

. 0 0 0 0 

MOS is a registered trademark of Mohawk Data Sciences Corporation. 
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a zso serial r/o chip for SDLC bit 
protocol selection and data transfer 
and 16K bytes of RAM and 32K bytes 
of ROM for networking software and 
message buffering. 

C-NET's packet header protocol is 
similar to Ethernet's, so higher 
level software for one network can 
be adapted for use on the other, 
Cromemco says. The company plans 
to develop gateways to link c-NET 
with other LANs and with various 
long-haul networks. c-NET availabil­
ity is scheduled for this summer. 
Cromemco Inc., 280 Bernardo 
Ave., Mountain View, Calif. 94043. 

Modem boards 
use STD-bus 

Circle No 349 

The SB8601 and SB8602 coaxial­
cable-driven modem boards, for 
multiple-node data-acquisition net­
works in factory-automation, auto­
matic-test and process-monitoring 
applications, use the STD-bus. The 
SB8601 contains an asynchronous/ 
synchronous serial interface port to 
drive its on-board modem and 
operates at rates as high as 19.2K 
bps. The SB8602 contains only the 
modem board and coaxial-cable 
interface. When driven by the 
vendor's synchronous data-link con­
troller, the SB8602 operates at lM 

bps and transfers a 2K-byte data 
block in 1 7 msec. Both boards use 
FSK modulation and provide typical 
error rates of less than 10-12 for 
installations with a 20-dB signal-to­
noise ratio. Standard RG-59 coaxial 
cable can be used for links of nearly 
1 mi., and other cable types can 
extend the range to 5 mi. A 30-dB 
dynamic range allows modems to be 
attached to the cable at any point 
without gain adjustment or adjacent 
modem overload. In quantities of 
25, the SB8601 is priced at $470, and 
the SB8602 is priced at $440. 
Micro/sys, 1367 Foothill Blvd., La 
Canada, Calif. 91011. 

Circle No 350 
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Operating system manages 
task scheduling 

MTOS-68K, a real-time, ROM-able, 
multitasking, multiprocessor opera­
ting system coded in assembly 
language, manages task coordina­
tion, memory pools, r/o, priority 
scheduling, interrupt processing 
and multiple processors. One copy 
of the system can run on 16 
processors sharing a memory. All 
processors are equivalent; there are 
no masters or slaves. Application 
software can be written in Assem­
bly or in a higher level language, 
such as Pascal or c. A one-time 
source code license fee is $9500. 
Industrial Programming Inc., 100 
Jericho Quadrangle, Jericho, N.Y. 
11753. Circle No 334 

DBMS runs on 
DG computers 

The DNA database-management 

system has automatic database 
restoration to protect against unin­
tentional "wipeout." DNA runs on 
Data General micro-Nova, Nova and 
Eclipse computers under the AOS, 
AOS/VS, DOS, RDOS and MP/OS 
operating systems. File definitions 
are stored in the database, provid­
ing a data dictionary. Data retrieval 
uses random or sequential keys and 
supports multiple logical files with 
relational fields. Exact Systems 
and Programming Corp. , P.O. Box 
115, Thorn wood, N. Y. 10594. 

Circle No 335 

Productivity aid runs on 
IBM System/34 

Toolkit/34, running on IBM Corp. 
System/34 minicomputers, is in­
tended to speed information retrie­
val and to simplify testing and 
debugging dur ing application­
program development. Functions 

include resizing user fi les or 
libraries, copying fi le segments, 
displaying files on a work station or 
a printer, displaying and modifying 
contents of the local data area and 
switch settings, modifying a saved 
job during testing and debugging, 
changing the session library and 
displaying file catalogs at a work 
station. Price is $400. Real World 
Software, 10636 Main St., Belle­
vue, Wash. 98004. Circle No 336 

FORTRAN package runs on 
DEC computers 

MPMath, for Digital Equipment 
Corp. PDP-11 and LSI-11 computers 
running the RT-11, RSX-llM, TSX­
Plus or STAR-eleven oper at ing 
systems, is a library of FORTRAN­
callable, reentrant macro subrou­
tines to manipulate 16-, 32- and 
48-bit fixed-point numbers. Subrou-

Micros may all seem alike with their Z-80 logic. S-100 bus. and CP /M ~ 
operating system. 

Until you take a hard look. 
Only Delta is the "Private Computer." You won't find it in some 

department store. We market exclusively through systems integrators 
who add value to our product. 

Delta fields a complete product line . from single-user systems to 
64-user distributed processing networks. 

Delta offers an expanding software library: engineering nd 
software development assistance: extensive factory s vice 

and support. 
Delta's flexible financial program keeps you in 
business. keeps your profits up. 
Some of our competitors may claim there's n much 

difference between us and them. 
But Vive La Difference.* 

~
ELTA 

PRDDUC S 
INC. 

15392 Assembly Lane 
Huntington Beach. Californi 92649 
(714) 898-1492 
Telex: 681-367 DELTMAR HT 

·see it. believe it. Send 
half-inch video tape p 
(specify Beta or VH 



Software written fur any of the computers below ... 

could run on all of the computers above. 
As long as it was written in RM/COBOL": a truly 

portable language. Available now. 
For more details, call or write Ryan-McFarland, Software Products Group, 

3233 Valencia Avenue, Aptos, CA 95003. Phone (408) 662-2522. 
TWX 910-598-4507. 

Ryan-McFarland 

1•111 
The Compiler Company 

HEADQUARTERS: RYAN·McFARLAND CORPORATION, 609 DEEP VALLEY DRIVE, ROLLING HILLS ESTATES, CA 90274, (213 ) 541-4828 

MINI-MICRO SYSTEMS/June 1982 
See us in Booth #948 at Comdex, June 28-30, Atlantic City 
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tines, which handle mi;xed-mode 
(combinations of single-, double- or 
triple-precision numbers) argu­
ments, can be included in a shared 
resident library. MPMath functions 
include multiple-precision compare, 
addition, subtraction, multiplication 

and division operations, as well as 
binary to/from ASCII conversions. 
Price is $250, including media and 
documentation. ConTel Informa­
tion Systems, 4330 East-West 
Highway , Bethesda, Md. 20814. 

Circle No 337 

High Speed Dot Matrix Data Printer 

O Five paper drive 
combinations including 
top or bottom tractor 
drive and individual forms 
handler. 

0 9-pin ballistic print 
head, 650 million 
character life. 

0 Near letter-quality print 
at 100 cps. 
0 Heavy-duty industrial 
design. 

0 200 cps. 

Cardinal's new 2170 is a rugged 
performer, tough enough to take 
anything a factory environment can 
dish out ... yet sophisticated to the point 
of engineering genius. 
Unlike many of today's data printers, the 
2170 is available with bottom tractor 

0 Five-input interfaces 
available. 

feed. This enables an operator to 
remove a form immediately after the 
last line is printed. 
Self diagnostic and signature analysis 
are built right into the 2170 too. This 
makes troubleshooting as simple as 
flipping a switch. 

Write 
for more 
information today. 

//}_ L /• · /COMPUTER 
~~® DIVISION 
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Another of the Cardinal Industries 
P 0 . Box 151 Webb City. Missouri 64870 U.S.A. 

Phone: (417) 673-4631 
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File librarian provides 
two security levels 

The MicroLIB CP/M and MP/M 
disk-file librarian enables users to 
store many disk files in one larger 
file, or library, where data are 
managed, updated and retrieved. 
Two levels of security are provided: 
password protection and password 
plus data encryption. A 50-charac­
ter description, kept with each file, 
is displayed by library directory 
commands and printed on reports. 
Users can establish relationships 
between groups of files and then 
process an entire group with one 
command. Entries can be date­
stamped when they are added to a 
library and each time they are 
processed. Single-copy price is 
$295. Advanced Micro Techniques, 
1291 E. Hillsdale Blvd., Foster City, 
Calif. 94404. Circle No 338 

Development package 
runs on 70-Series µps 

System-70, a cross assembler for 
National Semiconductor 70-Series 
µ.ps, runs on CP/M-based µ.c s. The 
package features a macro assem­
bler, an interactive editor/as­
sembler, a text editor and off­
loading facilities. The macro assem­
bler includes macro and conditional 
assembly functions and the ability 
to chain source files during a single 
assembly. Programs developed 
under this system must be off­
loaded to the target processor for 
test. The off-loading mechanism is a 
direct transfer from memory, via a 
byte stream over a CPU port, or via 
.COM or .HEX disk files. Price is 
$150. Allen Ashley, 395 Sierra 
Madre Villa, Pasadena, Calif. 
91107. 

Circle No 339 

Utility defines 
function keys on TRS-80 

Available on disk for the TRS-80 
model III, the Superkeys utility 
allows single-key entry of BASIC 
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Here is a picture of a WINC™08 controller 
as seen frolll your DEC colllputer. 

OurWINC08 
controller is com- ,....., __ _... .... "*-loo 

pletely software 
transparent to DEC's RL02, SO ForPDP·11 orLSl-11 users. 

your PDP-11 or 
LSI-11 computer 
won't even see it! 
And while this For LSl-11 users. 

Q-Bus®/UNIBUS® compatible 
controller will be totally invisible to 
your computer, the advantages of using 
it will be immediately visible to you. 

For instance, when teamed with 
our dual 8-inch Winchester disk drives, 
WINC08 offers up to 41.6 megabytes 
of storage capacity in a DEC "look­
alike" enclosure just 51/.i inches high. 
The result? With WINC08, you get 

See us at Comdex, Booth 1161 

four times the storage capacity of 
DEC's RL02 in one-eighth the space! 

For LSI-11 users who want the 
flexibility of an 8-inch Winchester 
combined with an 8-inch dual-headed 
floppy disk, there's the WINC08/F 
controller. It provides emulation of 
both the RL02 and RX02 in a single 
51,4-inch high enclosure! 

Both the WINC08 and WINC08/F 
controllers offer the highest throughput 
available. Maximum data reliability. 
Unique on-board self-test capability. 
And the best price-to-performance 
ratio in the industry! 

Now you can add storage capacity 
and increase the efficiency of your 
DEC system in the bargain. And 
we'll deliver your choice of a dual 

Winchester, or Winchester/floppy 
combination in just thirty days. Either 
way, you11 see a big difference, even 
if your computer doesn't see a thing! 

To order-or for additional infor­
mation - call or write us today. 
Advanced Electronics Design, Inc., 
440 Potrero Avenue, Sunnyvale, 
CA 94086. Phone 408-733-3555 
TELEX 357-498. 

Sales Offices: LA 213-907-8811/ 
Detroit 313-352-4290/New Jersey 
201-238-6322/Boston 617-256-1700. 
~Reg. trademark of Digital Equipment Corp. 

™Trademark of AED. 
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keywords. The program includes a 
keyboard definition set, or a user 
can create his own. As many as 255 
characters can be assigned to each 
key. Functions such as RUN, LIST 
and EDIT can be assigned to one 
key. Graphic strings can also be 
recalled and saved with one key. 
On-screen single-line editing and 
renumbering are done with the 
line-renumber/screen-editor fea­
tures . Superkeys is priced at 
$49.95. Advanced Operating Sys­
tems, 450 St. John Rd., Michigan 
City, Ind. 46360. Circle No 340 

C function calls create 
indexed files of records 

c-ISAM, a library of c function 
calls to create and manipulate 
indexed files of records, provides 
record-level concurrency control 
automatically or manually at a 
programmer's option. There is no 

limit to the number of indexes that 
can be built for a file. Each index 
can have as many as eight parts, 
each with a unique data type. 
Duplicate values can be allowed for 
each index on an individual basis. 
C-ISAM is priced at $900 on 16-bit 
µcs, slightly higher on larger 
machines. Relational Database 
Systems, Inc., 1208 Apollo Way, 
Sunnyvale, Calif. 94086. 

Circle No 341 

DIBOL system transfers 
files over phone lines 

ITU-11 is a utility designed to 
transfer disk files over telephone 
lines between two DIBOL programs 
running under the CTS-300, CTS-500 
or v Ax/VMS operating systems. 
Retransmission occurs automatical­
ly if errors are detected in received 
data. The block being transferred is 
displayed to the user. A log file 

records the transfer progress. The 
user can abort the transfer at any 
time without destroying previously 
transferred files. ITU-11 can use 
directory listing files to transfer 
multiple files without user interven­
tion. Transfer speed is 5 to 7 sec. 
per block at 1200 bps. Price is 
$1000. Compu-Share, Inc., 3824 
50th, Lubbock, Texas 79413. 

Circle No 342 

NEXT MONTH IN MMS 

•A look at turnkey graphic 
systems . 

•A tutorial on graphic-input 
peripherals . 

•A survey of color hardcopy 
devices for graphics. 

•An explanation of building­
block graphics . 

The Matchmakers 
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Alloy offers magnetic media for host of micro's. 

6400 bpi 
start-stop 
cartridge 

Whatever micro you have, 
there's a good chance we have 
a controller that matches your 
system with a high perfor­
mance cartridge tape drive, 
IBM compatible 9-track, LSl-
11 streamer or disk drive. 

We've designed interfaces to 
link these drives with a number 
of micro capabilities, including 
S-100, SS-50, TRS-80, Z-80, 
Multibus and RS232C. 

Whether you need backup, 
archival or working storage, 
talk to us. For more informa­
tion on Alloy magnetic media 

CIRCLE NO. 168 ON INQUIRY CARD 

capabilities, contact Marketing 
Department, Alloy Engineer­
ing Co., Inc., 12 Mercer Rd., 
Natick, MA 01760. (617) 655-
3900. TWX: 710-346-0394. 

A'LOJ 
Magnetic Media for Mlcro's 
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DON'T MAKE A COMMITMENT 
WITHOUT TALKING TO US. 

Facing today's 5% inch Winchester 
alternatives can be a distressing 
experience. At ATASI we have been 
listening to the needs of the OEM 
user and we have responded. 

Our solution is a 5% inch product 
family unequaled in performance 
and reliability. ATASI offers storage 
capacities normally found in 8 inch 
products and access times far 
superior to today's 5Y4 inch products. 

MINI-MICRO SYSTEMS/June 1982 

Add to this our products ' ruggedized 
handling capability, environmental 
integrity and compatibility with 5% 
inch industry standards. 

Most importantly, ATASl 's corporate 
strategy is geared toward your current 
and future needs. The ATASI product 
family has one objective - improved 
price performance for your system. 
So while you are facing the crossroads 
of commitment, talk to ATASI. 

CIRCLE NO. 169 ON INOUIRY·CARD 

ATASI CORPORATION 
235 CHARCOT AVENUE. SAN JOSE, CA 95131 
408/942-0770 
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Stepping-motor controller 
is STD-bus compatible 

µp to control start-stop rate, 
ramping, slew rate and position of a 
stepping motor. The start-stop rate 
and slew rate are programmable 
from % to 32, 768 steps per sec. in 
V2-step-per-sec. increments, and 
position is programmable from 

The model STD-2680 intelligent 
stepping-motor control card pro­
vides an interface between a 
stepping-motor translator and an 
STD-bus µc. The device uses a Z80 

320 

Your local 
area coaxial 
cable network 
can be even more 
productive than 
you'd imagined. 

While others are 
talking about 

broadband 
dems, we're 

_ cing them. 

COMTECH DATA CORPORATION has engineered and is currently 
producing the data transmission hardware you need to utilize 
your broadband cable for transmission at speeds of 56 KBPS 
to 10MBPS. 

Our M500 Series Broadband 
Modems allow you to 
implement many 
circuits simultaneously 
on a single coaxial 
cable. 
If you need solutions for difficult local area network 

-... __ 

problems, let's put our heads together to discuss and solve them. We can help you 
find an answer. 

For applications notes, pricing and delivery, 
call or write: 

COMTECH Data Corporation 
A SUBSIDIARYOFCOMTECH TELECOMMUNICATIONS CORP. 

350 North Hayden Road • Scottsdale, Arizona 85257 
(602) 949-1155 TWX 910-950-0085 
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-16,777,215 to +16,777,215 steps. 
A position accumulator available to 
the host CPU keeps track of the 
accumulated motor position from 
-2,147,483,648 to +2,147,483,647 
steps. Any parameter which does 
not change must be defined only 
once. The stepping-motor translator 
outputs are optically isolated and 
can be configured for step cw and 
step ccw pulse trains or a pulse 
train and direction level. Other 
outputs include a status flag that 

can be used to interrupt the host 
CPU once a positioning task is 
completed. Price is $250 each in 
100-unit quantities. Whedco, Inc., 
6107 Jackson Rd. , Ann Arbor, Mich. 

Circle No 343 

Push-button switches 
provide mounting 

The 583 and 587 series momen­
tary, push-button switches have 
terminations for right-angle mount­
ing and support brackets, respec­
tively. The 583 series, for mounting 
on a PC board that is perpendicular 
to a front panel, has two epoxy­
sealed PC-terminal types: vertical 
mount bent at 90 degrees and 
horizontal mount bent at 90 
degrees. The 587 series permits 
mounting when PC board and front 
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Here are some of Xentek's 
43 varieties of Disk Drive 

Power Supplies 
Whether you use floppy or hard disks, 

or a combination-or disks with tape 
drive backup-chances are we've 
already designed and built the supply 
that matches your requirements. There 
are off-the-shelf models for many popular 
single and multiple 51/4'' and 8" floppys, 
and OEM supplies for 51/4'', 8" and 14" 
Winchesters. 

And designing a new one is no big 
deal at Xentek. You'll find the unit prices 
low, the turnaround time fast (3-4 weeks 
for prototypes!), and the quality 
unsurpassed. 

Try us and see for yourself. Call Chuck 
Henry at (714) 744-3346, and find out 
how fast you can have a Xentek power 
supply tailored to your needs at a truly 
affordable price. 

Xentek• 
THE HEART OF YOUR SYSTEM 
279 South Pacific St. , San Marcos, CA 92069 

322 

Send 
Today 
for Free 
Catalog 
(714) 744-3346 
TWX: 910-332-1155 
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panel are parallel. Its terminals are 
also epoxy-sealed, with a thickness 
of 0.030 in . All switches are 
available in SPDT or DPDT. Both 
switches offer a choice of contact 
ratings to accommodate high and 
low current levels. For lower 
current levels, contacts are gold 
plated. A second version, combining 
standard with low-level, has gold- of 45V and a collector-emitter 
over-silver contacts , the latter voltage of 40V. Maximum continu-

handling higher currents. The 583 
series switches are priced at $1.55 
in quantities of 1000, and the 587 
series is priced at $1.49 in quantities 
of 1000. Dialight, a North Ameri­
can Philips Co., 203 Harrison 
Place, Brooklyn, N.Y. 11237. 

Circle No 344 

Tl announces 
six optocouplers 

These six optocouplers, for coup­
ling low-output MOS and CMOS ICS to 
power devices and other systems in 
motor-speed control, meter and 
numerical-control-system applica­
tions, feature 500-percent typical 
current-transfer ratio and a 1000 
electrical-isolation rating. Three 
devices are available in JAN, JANTX 
and JANTXV versions. Each opto­
coupler consists of a gallium­
arsenide-diode infrared source that 
is optically coupled to a high-gain 
phototransistor. The models 4N47, 
4N48 and 4N49 are packaged in 
T0-78 metal-can packages and can 
withstand a collector-base voltage 

ous-collector current is 50 mA, and 
maximum continuous power dissipa­
tion at 25°C is 300 mw. The 3N261, 
3N262 and 3N263 are provided in 
T0-72 metal-can packages, allowing 
the devices to dissipate a maximum 
of 190 mw continuously. Prices 
range from $4.50 to $10.63 in 
100-unit quantities. Texas Instru­
ments Inc., P.O. Box 202129, 
Dallas, Texas 75220. 

Circle No 345 

Tl announces 
two LED displays 

The four- and eight-character 
HDSP6504 and HDSP6508 red LED 
alpha-numeric displays are second­
sources to Hewlett-Packard parts. 
Both have a 16-segment font, 
allowing them to display the 
64-character ASCII set and special 
characters. Character height is 3.81 

4 CHARACTeAS 

• CHARACTeRs 

mm. Under typical operating condi­
tions, each segment has an average 
forward current of 0.8 mA. Maxi­
mum reverse voltage for each 
segment at 25°C is 5V, and peak 
forward current under the same 
conditions is 200 mA. Average 
power dissipation per character is 
138 mw. In 100-unit quantities, 
prices for the HDSP6504 and 
HDSP6508 are $12.30 and $23.58, 
respectively. Texas Instruments 
Inc., P.O. Box 202129, Dallas, Texas 
75220. Circle No 346 
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Li1era1ure 

Brochure features 
optical reader system 

The development of forms for 
optical reader systems is featured in 
a six-page brochure. The brochure 
describes how forms should be 
produced to achieve reading-

equipment efficiency in documents printing tolerances and illustrates 
read per min., minimum rejection samples of various form uses, such 
rate, eliminated keystrokes and as charge-card system forms, opti­
eliminated keying errors. It dis- cally read identification numbers on 
cusses matching specifications of forms, dual optically read systems 
the reading equipment, carbon (typewritten entries and bar codes 
paper, ink and mechanical and on subsequent copies) and multi-use 

forms with optically read consecu­
tive numbers. The Standard Regis­

-----------------------------, ter Co., P.O. Box 1167, Dayton, 

324 CIRCLE NO. 174 ON INQUIRY CARD 

Ohio 45401. Circle No 351 

OEM catalog details 
Power PAC products 

A line of off-the-shelf power 
supplies for OEMS is described in a 
12-page brochure. The brochure 
includes general-purpose, single­
and multiple-output power supplies; 
disk drive and µp supplies; modular 
supplies for industrial, OEM and 
system applications; power supplies 
on plug-in PCs; and custom power 
supplies for medical-electronic, 
switching system, broadcast-CRT, 
computer-peripheral and graphic­
editing terminals. The text contains 
specifications, photos, dimensional 
drawings, ordering information and 
terms, including price, delivery and 
a five-year warranty on all prod­
ucts. Power PAC Inc., P.O. Box 777, 
32 Meadow St., South Norwalk, 
Conn. 06854. Circle No 352 

Folder details 
tape drives 

The STC 3000 series high­
performance magnetic-tape subsys­
tems is featured in a six-page folder. 
The brochure describes the series' 
high-density recording, high-speed 
data transfer, automatic loading, 
SPAR (subsystem program for 
analysis and repair) diagnostics, 
rewind and switching. Technical 
data on the 3800-III and 3800-IV 
controllers, and 3430 through 3670 
tape drives are included. Storage 
Technology Corp., 1601 23rd St., 
Denver, Colo. 80216. 

Circle No 353 
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llTRODUCllG THE COMPANY COMPUTER: 
We're putting personal computers 

out of business. Because it's one place 
they don't belong. 

And we're doing it with Vector 4, The 
Company Computer. 

It's for company business, not mon­
key business. Cost accounting, not 
calorie counting. Business cycles, not 
biorhythms. Word processing, not 
word games. 

Quite simply, it's a business com­
puter, not a personal computer. 

The Vector 4 manages your full 
accounting needs. Forecasts your fi­
nances. Computes and stores millions 
of cumbersome numbers. Generates 
easy-to-understand charts and graphs. 
And eliminates the need for a type­
writer with its complete word processor 
and spelling corrector. 

With this compact desktop compu­
ter, you can recall figures from your 
information base, display them on 
screen in a financial planning spread­
sheet turn them into charts and graphs, 
combine them with pages of text and 
print it all out as a single report. All with­
out ever having to retype any informa-

tion once it's been entered. 
You can even transmit all of this over 

phone lines to other offices and have 
it printed out there. 

Meanwhile, you'll be working on the 
office computer of the future. The high 
resolution screen and detached key­
board have been carefully designed for 
the utmost in operator ease and comfort. 

The Vector 4's versatile 8/16-bit hard­
ware lets you take advantage of both 
8-bit and 16-bit applications software. 
It also handles most operating systems 
and computer languages. 

And with memory options that include 
floppy and/or rigid Winchest-er disk 
drives and 128K of system memory, ex­
pandable to 256K, you'll never run short 
of operating or system memory. 

Drop by and see The Company 
Computer in action at any of our 450 
qualified Vector computer dealers. 

Vector 4, The Company Computer. 
Because there's a big difference 

between the game business and the 
busrness game. 
Vector Graphic Inc., 500 North Ventu 
Park Road, Thousand Oaks, CA 91320 
(805) 499-5831 or (800) 235-3547. 
In California (800) 322-3577. 
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• TIRED OF PEELING • • • 
• & STICKING 

PRESSURE 
:SENSITIVE LABELS?: 
• : Lileral•re 

Catalog features data- mechanical services. The booklet 
covers µp, TTL, CMOS, Schottky, 
ECL, MECL, analog and RF boards. It 
also covers design and manufacture 
of backplanes, flexible circuitry and 
other interconnection components 
and systems. 4th Generation Tech­
nical Services, Inc., 315 Old 
Rogers Rd. , Bristol, Pa. 19007 . 

• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 

• 
• 

• 
• 

• 
• 
• 
• 
• 

LET SCRIPTOMA TIC 
INTRODUCE YOU 

YOU TO 

The first complete line of 
automatic label affixers 
designed specifically for 
the small to medium size 
mailer. The SERI ES 300 

• LABELERS are no larger than 
• a typewriter and as easy 
• to operate as a copier. 

• conversion components 
• A line of monolithic, hybrid and 

modular data converters are de-
• scribed in a catalog. The publication 
• lists AID and DI A converters, analog 
• multiplexers, sample-holds, voltage 

references and precision resistor 
• networks. Hybrid Systems Corp., 
• 22 Linnell Circle, Suburban Indus-
• trial Park , Billerica, Mass. 01821. 
• Circle No 354 
• Brochure outlines 
• PC capabilities 
• Design, fabrication and assembly 
• of PC boards and other electronic • • and electromechanical services for 
• the industrial, military and commer-
• cial electronics markets are detailed 
• in an illustrated brochure. The 
• brochure describes the vendor's 
• capabilities in PC-board design, 
• fabrication and assembly; electro-
• mechanical assembly and packag-
• ing; CAD and computer-aided photo-
• plotting; and electronic/electro-

• 
• 
• 

• 

• 
• 

• 

• 
• 
• 
• 

Circle No 355 
Catalog details 
Tl semiconductor products 

Semiconductor products are fea­
tured in a 128-page catalog. The 
catalog provides specifications for 
the vendor's line of µcs, memories, 
logic arrays, voice synthesis, digital 
logic, linear circuits, telecommuni­
cations, optoelectronics, discrete 
devices and military products. The 
catalog also includes an appendix on 
IC part-number coding and package­
outline drawings. Texas Instru­
ments Inc., P.O. Box 202129, 
Dallas, Texas 75220. 

Circle No 356 

• To find out more about the • 
• SERI ES 300 LABELERS, fill • 

CONTROLLERS 

• out the coupon or call 
• TOLL-FREE 

1-800-523-4610 
(in PA, call collect: 

• 1-215-818-9600) 

• 
• SCRIPTOMATIC, INC . 

#1ScriptomaticPlazaPhila,PA19131 

Name 

Company 

Address 

City, State, Zip 
• Telephone ___ 

• M/K/9/062 

CIRCLE NO. 178 ON INQUIRY CARD 
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Let's talk about them . 
408-942-1616 

MINICOMPUTER TECHNOLOGY 
A Subs1d1ory of E-H lnternot1onol Inc 

696 East Trimble Road. San Jose. CA 95131 
TWX: 910-338-2281 

CIRCLE NO. 190 ON INQUIRY CARD 
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Wet Ink Department: Spectra Logic Corp., Sunnyvale, 
Calif., has garnered more than $1 million in contracts 
from three Perkin-Elmer Corp. OEMS for Spectra 14 
controllers. A total of $2 million in Spectra 10 disk and 
Spectra 20 disk/tape controllers will be integrated into 
Data General Corp. minicomputers from DG OE Ms L TX 
Corp., Newton, Mass., and STS Systems Ltd., Que­
bec .... The U.S. Naval Surface Weapons Center at 
Dahlgren, Va., as part of its computer expansion 
program, has contracted for more than $1 million in 
System 20 Local Net broadband networking systems 
from Sytek, Inc., Sunnyvale .... The Atlanta-based 
Transit Operations Directorate of Computer Scienc­
es Corp.'s Systems Division has signed a three-year 
$10-million contract with the Niagara Frontier Trans­
portation Authority to supply communications systems 
for the NFTA 6.4-mi. rail line connecting downtown 
Buffalo with the State University of New York's South 
Campus. 

Ground-Breakings: Honeywell Information Systems, 
which recently christened its $9.5-million software 
center/manufacturing plant in Phoenix, broke ground 
on a 105,ooo-sq.-ft. office and laboratory wing addition 

to its two-building Solid State Electronics Division in 
Minneapolis .... Hillsboro, Ore., is the site of Irvine, 
Calif.-based Wyle Distribution Group's ninth full­
service facility .... The Consulting and Technical Ser­
vices Division of Contel Information Systems, Great 
Neck, N. Y., has opened an office to house West Coast 
operations in La Canada Flintridge, Calif. 

Money Talk: Nashua, N.H.-based Sanders Associates 
has received $3 million in initial funding from Lockheed 
California for the engineering development phase of a 
program to update the OL-82/ A YS Airborne acoustic 
processors used aboard the u.s. Navy's S-3A Viking 
antisubmarine warfare aircraft .... Harris Corp. , Mel­
bourne, Fla., received $3. 4 million in initial funding 
from the Naval Electronic System Command for a 
military satellite communication project, which will 
cost $30 million over the next three years .... An 
undisclosed amount of funding has been given to 
M/A-COM DCC, Germantown, Md., by the Interna­
tional Maritime Satellite Organization, London, to 
study hardware design and performance specifications 
for a new generation of shipboard satellite communica­
tion terminals. -Nancy Love 

We think eve!'f computer cabinet 
should stand on its own five feet 

What makes one 
computer cabinet 
better than another? 

Attention to details. 
Like the extra 

stabilizer legs 
Digital recommends 

• 
for all its cabinets. So when a 
top drawer is opened. the 
cabinet won't come crashing 
to the floor. 

There are other details you'll 
like. too. All our metal cabinet 
parts are fully grounded, elim­
inating static shocks. 

Mounts are designed for 
standard 19" EIA rack units, 
with a choice of 11 O or 240 volt 
power controllers. 

All air flow and electrical 
requirements have been 
integrated. so you need no 
separate air plenums or cable 
conduits. 

Best of all, our pricing 
structure makes Digital's cabi­
nets more affordable than ever. 

There's a lot of thought 
behind our cabinets . 

And it shows. 
This and other computer 

cabinetry as well as more fine 
Digital products can be found 
in the DECdirect System 
Builder catalog. 

For a free copy call 
800-258-1710 
8:30 a.m. to 6:00 p.m. ET. 

In NH, AK, and HI call 
603-884-6660. Or contact 
DIGITAL EQUIPMENT 
CORPORATION, Accessories 
and Supplies Group, RQ/E72, 
460 Amherst St., Nashua, 
NH 03063 

AD CODE HM 
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llini·llliara 
llarllelplaae 

A special section for advertisers of 
hardware, software and services. 

lal11111are 
I seruiaes 
Stackworks Forth Means ... 

zso 
CP/M 
Speed 

Power 

Complete approach to software development 
Total 1 0 compat1bil1ty with CP M 
Interactive coding, on·the·spot debugging, 
as fast as compiled Fortran. 
easy to use as interactive Basic. 
Compact production code, high level coding. 
fast debugging, in-line assembler, 
s1mpllc1ty of structure 

An ideal system for rapid software design, 
with 1mmed1ate testing capabtllty, 
for appllcat1ons m hardware development, 
process control. robotics. and more 

Z80 CP/M Software development system . . $45 

Option B 

Option C 

Option D 

Complete system plus assembler. 
debugger, tutorial $80 
Complete system wtth Option B 
plus 2K and up ROM option. 
license for unl1m1ted in-house use $400 
Complete system with Option B 
plus Xedex Baby Blue add-tn board 
for IBM Personal Computer $600 

MasterCard. Visa. Amex 
call toll free 800 457-4544 
or write the Stackworks, 
1414 E Un1vers1ty, Box 1596, 
Bloomington, IN 47402 

Stackworks Forth for both CP M-86 and DOS 
on the IBM Personal Computer in development 

FREE CATALOG OF 
NEW SOFfWARE 
AND HARDWARE 
FOR THE IBM PC* 

Deocrtbeo all compatible hardware -
memory boards & chips. clock ralt"ndar~. 

cablt"s. hard disks. modems. disk drives, color 
prlntt"rs, plot tt'rs. daisy whtt-1 printers. color 
mon11or-.. battt'ry backup. li~ht pens. di~itlzers. 
Babv Hlue eards. t'tc 

lncludeo all available ool'twaft - wordpro­
rt'~lng. database man~ement. mailing list. 
rnedical. dental ~am("S. courseware. order entry. 
languages. opera! in~ systems. etc 

Provldeo price compariaom and dlacounta 
OD every ftem. 
Circle rrodt.~r sen•ice number:(or t./OUf_(ree COp!-J 
Coll for more m(ormal10n or to qe1 l/DUr 
product~ l1stnl · 

Everything for the IBM• 

1629 K St NW. • 551. Washinl(ton. 1J C" 20006 
12021 337 5JOO 

•TM of l11tl'mat1ona1 Hu..,inrss Maeh1n~~. Corµ 

CIRCLE NO. 204 ON INQUIRY CARD 

READERS: Please circle reader 
service numbers for additional 
information. 

----------------­THE 

~J~G Software 
~~ ~Packages 

for Data General Computers 

Business Information for GrowthY>I 

POWERFUL. USER FRIENDLY DIAL· UP MENU DRIVEN OE M 
BUS NESS APPLICATIONS PACKAGES IN BUSINESS BASIC with BLAST 
FOR QUICK LOW COST REMOTE SITE MAINTENANCE 

UPWAROSGRQWTHlrom M1croNOVA - thru NOVA ana ECLIPSE 
PROVEN m successful use on 011er 100 1n!.lallat1ons by OEMs 
Fortune 500 and small companies na11onw1de 

MAINFRAME features compare w1lh S20 000 p<1ckages at prices from 
52 500 jOfM DISCOUNTS AVAILABLE) 

QA TA DICTIONARY and EXTENSIVE DOCUMENT A HON & TOOLS tor lasl 
and easy mod1!1callons rby you or by usJ 

1 
FULL SUPPORT by modem. phone m U S and Canada 

I 
I ~~~;~~;1~~?~~~~~!;~~~~~~ '{ D!Te~t~~~!~:es ~ · 
I OR~~~T~NTRREVC·E~~~~~; ~ ' ' , .. H,,, HN. LI 

RSTS 
SECURITY 
'against all enemies. 

foreign and domestic' 

I Open llem or Bal Ford 15041 923·0888 I 
I s;eL~iAAANtLL;i~se~ ·

0

JA;BRg~~T I NOD 70 J ames Way, Southampton . PA 18966 I WHOLESALE RETAIL DISTRIBUTION ... (215) 364· 2800 

L@CK-11 
- - - - - - - - - - - - - - - - - 11!;;;;;;;;;;;;;;;;;;:;:;;::;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;=.ll CIRCLE NO. 202 ON INQUIRY CARD . 203 ON INQUIRY CARD 

C compilers 
and 

C ross compilers 
Available for: 

PDP-11 RT-11 /RSX-11 
6809 SOOS/FLEX 
8080 CP/M 
8085 CP/M 
Z80 CP/M 
8086 
8088 

OTHERS PENDING 
The full C language, as described in 
"The C Programming Language" by 
Kernighan and Ritchie. 

UN IX version 7 compatible. 
U'-IX i"i a tracf('mark ot Bell Labs 
RTl 1 RSX 11~ ar(' trademarks of Digital 

Equ ipment Corp. 

SDOS ,., .i tradt·mark of Software 
Dynamics 

CP1M is a trademark of Digital Research 
FLEX • .., d tradC'mark of T ('( hnical Sv\ll'm" 

Consultants 
TELECON SYSTEMS 

90 E. Gish Road, Suite 25 
San Jose, Californ ia 95112 

408-275-1659 

CIRCLE NO. 205 ON INQUIRY CARD 

PROMOTE 
NEW 

LITERATURE 
AT 

LOW COST 
To Advertise in 

The Mini-Micro Marketplace 
Call Lorraine Marden 

617-536-7780 

CIRCLE NO. 206 ON INQUIRY CARD 
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Mini· Miera 
Markelplaae 

READERS: Please circle 
reader service numbers 

for additional information. 

lardware 
6800 Micro Modules 

CIRCLE NO. 210 ON INQUIRY CARD 

TRS-80"-
computers & Accessories 

SPECIAL DISCOUNTS, 
MOST SHIPPING FREE ANO A 
TOLL FREE ORDER NUMBER 

800/531-7 466 

Pan American 
Electronics 

Dept PE • 1117 Conway 
Mission, Tx. 78572 

Telex Number 767339 
Ft. Worth Number 817 /625-6333 

Texas & Principal Number 
512/581-2766 
TM - Tradtmtrk ol Tlndy Corp . 

CIRCLE NO. 213 ON INQUIRY CARD 
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A SINGLE BOARD 
COMPUTER 

THAT IS TRULY 
CP/M COMPATIBLE­

CP/M EFFICIENT 
• 4 MHzZ-80A CPU• Two banks of64K RAM 
•Two RS-232 serial ports• Full centronics 
printer port• True hard disk interface• Ex­
ternal DMA 1/0 •Compatible with 5 inch and 
8 inch drives, single/double density• Real 
time clock• 5 volts only atl.5 amps• Com­
pact size 

Special introductory offer 
Only 600.00 

..l!ill9tl!l!l!~!P.rises CorP.oration 
373 N. Western Ave., Suite 12 

Los Angeles, CA 90004 
( 213) 461 -3262 

Dealer, OEM, International Inquiries Welcome 
24 hour delivery 

CIRCLE NO. 208 ON INQUIRY CARD 

MPD872 REAR 

POWER CONTROLLERS 
DEC Compatible 661-MPD 115/ 230 
DEC compatible 869-MPD 208 / 416 
DEC Compatible 872-MPD 872 
• High Performance EMI Fiiters 
• Transient Suppressors 
• Remote control 
• Optional Delay 
• Fast Delivery 
• Low cost 

mRRWRY PRODUCTS INc:· 
POWER PRODUCTS FOR COMPUTERS 

2421 S. Birch St., Santa Ana 
CA 92707 (714) 549-0623 

CIRCLE NO. 211 ON INQUIRY CARD 

8048 IN-CIRCUIT 
EMULATOR 

· IEEE-696 (S -100), CP / M compatibl e 
· Emulates B035 , 8039, B048 , 8049, 

8748, 8040 , BOSO, and 80C48 CMOS . 
· Hardware Breakpoints allo w Rea l T ime 

Emulation up to 11 MHz 
· Trace in c ludes disassembled cod e 
· Display / Modify Program & Data Memory, 

Registers , 1/ 0 Port s & Flag s 
· Oisassem ble r 
· Scope trigger from breakpoint locations 

µICE-48 comes on one S-100 board with a 3 ft. 
cable and buffer assy. that plugs into the user's 
µP socket. The board with all supporting 
software is $995. For 8048 MACRO Assembler 
add $150. (21 3) 451 -53B2 

SIGNUM SYSTEMS 
726 Santa Monica Bl vd. 

SANTA MONICA , CA. 90401 

CIRCLE NO. 214 ON INQUIRY CARD 

68000 on MULTIBUS •/IEEE 796 
The OB66K1 g Single Board Computer uses the 
MC66000 CPU, and has 32K/126K RAM, (6) 
ROM sockets, (7) interrupt levels, a 16 MHz 
clock (6 MHz processor speed), (2) RS232C 
serial ports, 40 BITs of parallel 1/0 , (1) triple 
16-BIT timer/counter , 62K offboard 1/0 space, 
2K onboard 1/0 space, software compatbility 
with Motorola's MEX66KDM design module, 
and operates stand-alone , or in a mult i­
processor system. 

OMNIBYTE CORPORATION 
245 W. Roosevelt Rd., West Chicago, L 60185 

(312) 231-6860 

CIRCLE NO. 209 ON INQUIRY CARD 

M-1 Short Haul Modem 
The M-1 is a short haul modem intended for 
asynchronous transmission with an interface 
according to EIA RS-232 and CCITT V24 specs. 
M-1 can be used as a local communication link 
between computers, displays, printers, etc. Line 
driving is performed by two-way, balanced cur­
rent loop. Transmission and receiving can occur 
simultaneously (full duplex). Pr icing from 
$64.00 For data sheets and more information 
contact Bo-Sherrel Company, 6101 Jarvis Av­
enue, Newark, CA 94560 or phone 415-792-
0354. 

CIRCLE NO. 212 ON INQUIRY CARD 

RS232 Mini-Cassette System 
by ADPI 

(with formatter & Controller) 

• Microprocessor controlled 
• 96 K bytes formatted/tape 
• Variable baud rate (110-9600) 
• RS232 or Current Loop Interface 
• Error rate 1 in 1 O to the 9th 
• Low cost- $375 @ 100 OEM units 

Other Systems available with storage up 
to 8 megabytes . 

( ) Analog & Digital 

Il ~• Il Peripherals Inc. 
1 815 Diana Dr. 

: : Troy, Ohio 45373 
<_ .> 513-339-2241 

CIRCLE NO. 215 ON INQUIRY CARD 
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Ram-32C: 32k CMOS Battery-backed RAM 
On-board battery . Multibus compatible. 
20-bit Address, 8/16-bit Data. Delivery 
from stock. 
Multibus™ Intel Corp. 

ELECTRONIC SOLUTIONS 
5780 Chesapeake Ct. 
San Diego, CA 92123 

Toll Free (800) 854-7086 
In California (714) 292-0242 

TUC 910-335-1169 

CMOS RAM WITH BATTERY 

CIRCLE NO. 216 ON INQUIRY CARD 
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HIGH SPEED IEEE-488 DATA LINK 
FOR VAX COMPUTERS 

The GPIB11-2/VX provides the hardware 
and software necessary to interface VAX 
computers to the IEEE-488 parallel com­
munications bus at rates of up to 250 
Kbytes/sec. By using other NI interface 
products, communications can be estab­
lished between multiple VAX, PDP-11 
and LSl-11 computers. Software is avail­
able for RT-11, RSX-11 , VMS and UNIX 
computers. The GPIB11-2/VX is priced at 
$2 ,695. National Instruments, 12109 
Technology Blvd., Austin , Texas 78759. 
Phone 1-(800)-531-5066 (outside Texas) 
or (512)-250-9119. 
CIRCLE NO. 219 ON INQUIRY CARD 

fl El' 
1 CHECK, ADJUST & TROUBLESHOOT OFF-LINE 

APPLICATIONS 
• Vocuum or lenslOfl orm un1h 
eAny 2 lop• spffdl. 'S/75 IPS std 

(3 sp"d model ol'° ovo1loble) 

e l or 9 track 
• 800 or 1600 !Pl 
e NRZt or PE dgto 

® Rcci:m.~~-s l~~[J.~~~mms 
tl/DDU'. UlU~GE, C1.V. UJ?q 

I(' ~ (' I JU.-05?0 

~-------------------~ 
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f'fii 
MULTIBUS™ INTERFACE & PROTOTYPE 
Prototype QUICKLY and EASILY. 100% 
of Multibus interfacing circuitry included. 
20-bit Address, 8/16-bit Data. Delivery 
from stock. 
Multibus™ Intel Corp. Model # PR BOA 

Price : $355 each 

ELECTRONIC SOLUTIONS 
5780 Chesapeake Ct. 
San Diego, CA 92123 

Toll Free (800) 854-7086 
In California (714) 292-0242 

TLX 910-335-1169 
MULTIBUS PROTOTYPE WITH INTERFACE 

CIRCLE NO. 217 ON INQUIRY CARD 

THE BULLET-SINGLE BOARD COMPUTER IS A 
Z-BOA CPM-based microcomputer System. 
Standard features include: 

• 4 MHz Z-BOA CPU • 2 serial ports 
• 128 K byte RAM • Ce ntrom cs printer 
• Single/Double den- port 

sity floppy disk con- • Hard disk interlace 
!roller for both sv, • Vectored interrupts 
and 8 inch drives • Real time clock 

• DMA to/from all 1/0 • 5 volts only 
devices • Enhanced C-BIOS 

$995.00 in single quantity -WAVE MATE INC. 
14009 ~ ( rPn~h.iw 81\itl H.i""'thorne C.J 90!50 

rZl ll 9"8 8600 Tell'• 1q.iJ6<J 0 
DEAll R, OlM & INTERNATI ONAL INQ UIRllS WELCOME 
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SCMT-11 MICROPROCESSOR CIRCUIT 
BOARD 

The SCMT-11 is a low cost single 8085A micro­
processor based computer board designed to 
reduce product and system development costs. 
It combines advance 1/0 techniques for Analog 
and Digital application, with a TIL buffered bus 
system designed for memory expansion, 1/0 
expansion as well as keyboard interlaces. PCB 
card 44 pin, 4 W' x 6W'. Single quantity price is a 
low $145.00. 

SOLARCOM TECHNOLOGY, INC. 
P.O. Box 4715 

Hayytard, CA 94544 
(415) 489-3141 

CIRCLE NO. 223 ON INQUIRY CARD 

330 To advertise call: Lorraine Marden, 617/536-7780. 

MUL TIBUST" EPROM BOARD 
32k with 2716 's , 64k with 2732's or 
2532's. 20-bit Address, 8/16-bit Data. 
Easy address selection . Delivery from 
stock. 
Multibus™ 

Intel Corp. Model # PROM-32/64 
Price : $395 each 

ELECTRONIC SOLUTIONS 
5780 Chesapeake Ct. 
San Diego, CA 92123 

Toll Free (800) 854-7086 
In California (714) 292-0242 

TLX 910-335-1169 

CIRCLE NO. 218 ON INQUIRY CARD 

RS-232 PROBLEMS? 
We have a large assortment of prob­
lem solvers at B & B ELECTRONICS, 
send for our new catalog. 
RS-232 TESTER. Seven LED's dis­
play the status of RS-232 lines: 

$39.95 
RS-232 DATA TAP. Lets you tap data 
off a RS-232 line: $34.95 
RS-232 NULL MODEM. Replaces a 
set of modems for testing: $19.95 

RS-232 GENDER REVERSERS. 
Convert a male connector to female or 
a female to male. Either one: 

$19.95 
Set of both Reversers: $34.95 

B & B ELECTRONICS 
BOX 475M I MENDOTA, IL 61342 

IL Residents add 5% Tax 

CIRCLE NO. 221 ON INQUIRY CARD 

New' lnduslrial quality . 6809E-driven microprocessing sys· 
tern for data processing development and industrial control 
applications Standard features include 

=~oi~a~~~b~~s~~~~~s and commumcat1ons 

-12" h1g~ resolution monitor 
-text editor 
-0/ S and interpreted and compiled BASIC 
-fully implemented IEEE-488 controller optional 
$3495 FOB 
Complete 

The Computerist, Inc. 
34 Chelmsford St. 

Chelmsford, MA 01824 
(617) 256-3649 

See us at Comdex/Spring '82 
June 26-30 Booth # 1369 

CIRCLE NO. 224 ON INQUIRY CARD 
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HARDWARE 

For Immediate Sale 
Data Printe rs . .... . .. . ... $10,000ea 

Teletype Model 40, 80 c olumn 
printers . .... .. ....... 4,400ea 

Kennedy Mag tapes 800 BPI and 
800/2600 BPI . . . . . .. .. . 3, 750 e a 

Digital Power Suppli es H7441 .. 400 ea 

Dig i tal Backp lanes DD11 -CF a nd 
DD1 1-CK ... . ........... 275ea 

Control Data 64K x 16 mos memory 
board s w /so c k e t s . .. .... 350 ea 

All Above New 

Reply to: P.O. Box 198 
Pinehurst, MA 01866 

• User selectable/software con trolla ble 

• Switches computers and peripherals 

• User determined con trol words 

• Supports t50 to 19200 baud 

• Totally portable with AC option 

• Features manual override operation 

Advanced Systems Concepts. Inc . 

P .O.Box 0 
Altadena, California 91001 

213) 684-5461 or 794·2308 

CIRCLE NO. 263 ON INQUIRY CARD 

• 
SYSTEMS 

& 
COMPONENTS 

G.D. SMITH & 
ASSOCIATES, I NC. 
12605 E. Freeway, 

Suite 318 
Houston, TX 77015 

713-468-2384 
TELEX 76-2547 

CIRCLE NO. 264 ON INQUIRY CARD 
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HEWLETT 
PACKARD 

SAVINGS ALL MODELS 
98458 /C 
9835AIB 

HP85 HP1000L 
9826A w/Winchesters 

CALL OR WRITE FOR FREE CATALOG 

dlgl~al r•soura•• hua. 
Box 23051 Portland OR 97223 USA 

503 ·246·0202 
ln1erna11ona1 Sales Telex 360· 143 

CIRCLE NO. 265 ON INQUIRY CARD 

SERVICES 

,--------------, 
I BUY·SELL·LEASE I 
I Nationwide referral listing for quality second· I 

hand Personal and Business Computers, tape 

I and disc drives, printers, word processors, soft· I 
ware programs, business copiers and duplicating I 

I equipment, video cameras, recorders and acces­
sories. We refer buyers to sellers. Low rates. I I Write COMPUTER REFERRAL SERVICE(M), Box 

L
380134, San Antonio, TX 78280. I 

---------------
····························~ 

GIVE YOURSELF A $50 ,000 RAISE NEXT MONTH 

New book tells how you can become a successful 
consultant in microprocessing and earn up to 
$50 ,000 per year . Benefit from the knowledge and 
experience of many international experts who earn 
up to $100 ,000 per year . Send only $24 .95 TODAY . 
MFT, INC, 73315th Street NW, Suite 438, 
Washington, OC . 20008. ..................•......... 

Rates: $70.00 per column inch 

SUPPLIES & 
ACCESSORIES 

The un ique fou r-color automat ic ball­
poi n t p e n w h ich writes blac k , red , 
b l ue , o r green is $9.95 . Th e s uperb 
combinat ion o f a utomatic penci l and 
b a ll po int pe n i n one slim body is $8 .95. 
Th es e f ine imported instrum e nts fea ­
tur ing t he h ig hest standards o f qual­
ity, p e rformance, and appeara n c e are 
avai la b le from the ARCK Company, 
Dept. MM P.O. Box 7039, Prospect, CT 
06712. ~~~~~~~~~~~--' 

SOFTWARE 

PROJECT MANAGERS 
AND ENGINEERS 

If you need a fast. flexible , efficient , low-cos: tool 
for managing projects ; 1f you need results in 
minutes instead of hours or days , you need 
MicroPERT"TM 

MicroPERr"™ Project Management System offers 
features unparalleled in its price range including : 

Over 200 graphic output options including Net· 
work Diagrams . Gantt , Manpower , Resource & 
Cost charts on a variety of graphic output devices . 

Over 45 report output options including Event , 
Activi ty, Manpower & Resource schedules . Cost 
detail & summary reports & exception reports for 
most categories on a variety of output devices . 

MicroPERr"™ 1s available for purchase of rental 
in disk & tape·based versions for Tektronix 4050 
series (desktop) Graphics Computers from 

SHEPPARD SOFTWARE COMPANY 
4750 Clough Creek Rd . 

Redding , CA 96002 
(916) 222-1553 

Our rates apply to both display classified and regular classified listings. 
T he re is no charge for typesetting regular classified listings. Plan approx­
imately 50 average words to a column inch , approximately 38 characters per 
line . P lease send clean , typewritten (double·spaced) copy . 
Category: The fol low ing categ o ries are available; be sure to spec ify the 
category you wish to be l is t ed under: Bus iness Opport un ities , New Li terature, 
Sell ing , Buying , Trad ing , Sem inars , Services, Sof tware, Supp li es & A c­
c essor ies. (O t her c a t egor ies may be employed at ou r d is c ret ion .) 

Run this ad 1n ____ (number iss ues) 

Ad .size: col . w ide by _ ___ 1nches deep. Under (category) 
Check enclosed for$ (Pre·pa1d orders onl y) 

Signature ____ _____________ _________ _ 

Name - ------------ Tit le ----- --------

Company ______ _____ Telephone No.-----------

Address ----------------------------

City _________ State ___ _____ Zip - --------

MAIL TO : Linda L. Lovett , Classif ied Advertising, Mini·Micro Systems, 
221 Columbus Ave., Boston, MA 021 16 
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SOFTWARE 

............................ 
MICROPROCESSOR SOFTWARE 

8048. Tl9900, 808018085. 6800, 6502. Z80, etc . 

Fortran IV Microprocessor Cross Assembler s and 
Simula tors !or all co mput ers Over 250 rns ta ll at1 o ns 

on 16 bit m1n1s 10 ' 60· bl! m axis (over 25 d if ferent 

manu'acturers1 Features include macros. cond1 · 

t1ona1 assembly. c ross re ference tab les etc Most 
assemblers are reloc atab le and include linking 
loaders For more 1n form a1 1on con tact Micro tec, 
P.O. Box 60337 , Sunnyvale, CA 94088. (408) 733·2919. ............................ 

r-cP/M ' COMMUNICATIONS--, 
COMMX™ supports links with mainframes 
and other CP / M systems . Easy to use menu 
supports terminal . terminal log and file 
transfer . Protocol supports XON / XOFF , line / 
continue , character echo wait . and CRC 16 
bi -sync for error free transfers of any file . 
Local mode supports sorted disk DIR. 
rename . delete . log in, + more . Supports 
auto-dial , remote control and acoustic or 
direct connect modems . 
Manual $1 O Source Code $500 

Free brochure on other 8080/ Z80 products 
(Utilities, Subrou tines . Language Systems) 
Hawkeye Grafix Phone : 213/348-7909 

23914 Mobile• Canoga Park • L _____ c.t.,~3.QZ _____ _i 

332 

1515 • 1t CP/M® 
CP/M users may transfer data bi-di rec· 
tionally to ISIS diskettes. The " ISIS-CP/M 
UTILITIES" provide complete high speed 
data transfer to/from ISIS diskettes to/from 
CP/M diskettes and also include a utility to 
di splay the ISIS directory. Will work in any 
version CP/M environment with any densi­
ty drive. 
$250 on single dens ity 8" diskette. Free 
brochure on other software development 
tools. 
Southern Computer Systems 

2304 12th Avenue North 
Birmingham, AL 35234 
Phone: 205-933-1659 

~~~~;,c~ ~s?!i! 1:~;~J~·::mrr;,·~~ 1~11~;g;~~~. 
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Copy Deadline: 
Space reservations and ad­
vertising copy must be re­
ceived by the 10th of the 
month preceding the issue 
date. Camera-ready mech­
anicals for display ads 
must be received by the 
15th of the month preced­
ing the issue date. For 
example, to appear in the 
February issue, copy must 
be received by January 10; 
mechanicals by January15. 

RT-11 & TSX+ 
BREAK UP YOUR LARGE DISK! 

Let the RT-11 Volume (device) size be 
determined by the user · not by the 
hardware dev ice. The Omnex Sub-De­
vice System prov ides multiple Virtual 
Devices to RT -11/TSX + . Segregate 
files by project context, programmer, 
version , etc. 

Sub-Device Files 
• res ide on host devices 
• contain an RT -11 Volume image 
• are accessed via the SD Handler 
• can be nested 

SD Handler 
• used to access Sub-Device Files 
• 8 units/user· SDO: through SD?: 
• each TSX + user has own set of 

SD units 

Sub· Device System 
•Simple to Sysgen · Simple to use 
• many user -oriented features 

Spec ial Discount package for TSX + 
with SD 

Omnex.. 801 Eost Cha rl•ston Road Su;te F • 

Pelo A lto • Ca lifornia 94303 • 

CORPORATION (4 1 ~ 1 494 . 3 1 70 

CIRCLE NO. 267 ON INQUIRY CARD 

Exchange daia files with most IBM and 
DEC equipment th.rough ltEFOllMATTEll. disk 
utilities. With llEFOllMATTER , you can read 
and write IBM 3740 and DEC RT-II fonnatted 
diskettes on your CP/ M system. Programs fea­
ture bi-directional daia transfer and fuU direc­
tol')' manipulation. ASCII / EBCDIC conversion 
provided with CP/ M-IBM. 

Each program $249.00 from stock. Specify 
CP/ M-IBM or CP/ M-DEC wHen ordering. 

Program Data Sheets and Application 
Guide available from MicroTech Exports, Inc .. 
467 Hamilton Ave .. Suite 2, Palo Alto, CA 
94301 0 Tel: 415/ 324-9114 0 TWX 910-
370-7457 MUH-ALTOS 0 Dealer & OEM 
discounts available. ::::IE • 
CP/ M• is a rtgistt rtd 1radtmark of Digital Rtsttrch 
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Call Today ... 
to advertise 

~ on these pages 

~ (617) 536-7780 

Cahners Publishing 
Company 

Cahners Magazine Division 
publishes the following 
business magazines and 
directories: 
• Appliance Manufacturer 
• Brick & Clay Record 
• Building Design & 

Construction 
• Building Supply News 
• Ceramic Industry 
• Ceramic Data Book 
• Construction Equipment 
• Construction Equipment 

Maintenance 
• Design News 
• Design News Directories 
• EDN 
• Electro-Optical Systems 

Design 
• Electronic Business 
• Electronic Packaging & 

Production 
• Foodservice Distribution 

Sales 
• Foodservice Equiprttent 

Specialist 
• Institutions 
• Mini-Micro Systems 
• Modern Materials Handling 
• Modern Railroads 
• Package Engineerfng 
• Plastics World 
• Professional Builder/ 

Apartment Business 
• Purchasing 
• Security Distributing & 

Marketing 
• Security World 
• Semi-Conductor International 
• Service World International 
• Specifying Engineer 
• Traffic Management 
• U.S. Industrial Directory 
The Cahners Exposition Group 
is the largest producer, 
operator and manager of trade 
and consumer shows in the 
world . .. with 67 shows, 
3,300,000 square feet of 
exhibition space and total 
annual attendance of over 
three million . 

Cahners Publishing 
Company 

221 Columbus Avenue 
Boston , MA 02116 

617/536-7780 
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7-Day Closing 
(Prior to Issue Mailing Date) 

Rates 
$75 per column inch. 

Recruitment 
Hot Line 

(203) 964-0664 
Call your ad in­
we'll set the type 

at no charge. 

Column width 1 % " x 10" (4-column/page). 
Full page: $2,800 (1 x B&W). 

Circulation 
Mail Film to: 

Peggy Gordon 
Recruitment Manager 

Over 95,000 technically sophisticated professionals in 
computer operations/systems management, data com­
munications, engineering management, systems 
engineering/integrators, educators and systems pro­
gramming specialists. 

CAHNERS PUBLISHING CO. 
999 Summer St. 
P.O. Box 3809 
Stamford, CT 06905 

ENGINEERS/SOUTHEAST 
Our 12 Offices in NC, SC, GA and FL 
specialize in Control Systems, In­
strumentation, Electronic Design 
and Engineering positions from 18 
to 40K. Aggressive, confidential. 
Fee Paid service. Send resume to 
Ted F McCulloch. BEALL PERSON· 
~~~~g. Box 5042, Spartanburg , 

THE 
ACCESS 
GROUP, INC. 

Career opportunities available 
nationwide for engineering profes­
sionals skilled in design, develop­
ment and manufacturing. Confi· 
dential search cond ucted by 
degreed engineers. Positions fee 
paid . Free resume service. 
Call or write for a free career/· 
salary guide. 

Northeast 179 Allyn Street , 
Hartford, CT 06103 
(203) 527-9107 

NY/Mid-All/SE Box 3267, 
Stamford , CT 06905 
(203) 356-1166 

SW/West/ 
Mid-West P.O. Box 18302, 

Las Vegas, NV 89114 
(702) 644-3328 

Affiliate offices in 120 cities 
nationwide. 

positions wanted 

PROJECT MANAGER SOLIO TRACK 
RECORD IN DESIGN , MANUFACTUR· 
ING, AND MARKETING OF ELEC· 
TRONIC , COMPUTER . AND PROCESS 
CONTROL SYSTEMS. MY PROPRIE· 
TARY RIGHTS TO SEVERAL PROTO· 
TYPED PRODUCTS AVAILABLE AS 
PART OF EMPLOYMENT PACKAGE. 

Box H-1 

MINI-MICRO SYSTEMS/June 1982 

Discover a whole new dimension in professional growth 
at Computer Horizons Corp. Learn why we are among 
the top 15 software services firms in the country with a 
client list that incl udes numefous Fortune 500 leaders. 
Currently , state of the art projects inc lude development 
of software modifications to meet specific client appli­
cations, as well as developing solutions to client pro­
blems relating to software computer design, evaluation 
and analysis . 
If your background includes experience in any of the 
following areas, we definitely have the opportunity for 
you. 
HARDWARE: 

SOFTWARE: 

DEC, Hewlett Packard, Wang, Z-80, IBM 
PC, Tandem, Prime, Datapoint 
Unix, Vax, RSX Graphics, PRIMOS 

LANGUAGES: " C", Pascal , Fortran 
Any Real Time Assembler 

Opportunities exist in New Jersey, New York , Chicago, 
San Francisco, Houston , Florida and Denver. 
Our excellent salaries are above industry average with 
a superior benefits package inc ludi ng health and dental 
insurance, unlimited tuition refund , relocation assis­
tance and much, much more! 

Please call or send your resume to: 
Mr. Bob Palmieri 

Corporate Director Of Personnel 
(212) 371-9600 

C ::J
(Jp COMPUTER 

HORIZONS 
CORP. 

747 Third Avenue 
New York, New York 10017 
An Equal Opportunity Employer M/F 

CIRCLE NO. 240 ON INQUIRY CARD 
Telephone Peggy Gordon, 203-964-0664 to place your recruitment/classified ads. 
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llT r SENIOR 
PROGRAMMER/ 

ANALYST 

One of the first things that comes to mind when you 
read about a New Hampshire opening could be our 

ideal tax environment. But, we'd like our next Senior 
Programmer/Analyst to count on a particularly 

rewarding professional climate as well . 

If you have 3 years of hands-on knowledge of RPG 11 
programming experience. ideally within a 

manufacturing setting, and a BS degree (or the 
equivalent), we're looking forward to talking with 

you. You'll use your talents to design and write 
programs and follow-through on implementation for 
a variety of systems, including some highly complex 
challenges. You'll work closely with key members of 
our manufacturing operations to insure that we stay 

on top of relevant advances in the programming area. 
Experience on an IBM System 3 Model 15, a flexible 

attitude and an eye for accuracy further enhance 
your potential. 

Your challenges will be constant, your work 
environment stimulating and your compensation 

worthy of your talents . For a prompt and confidential 
review, please send your resume and salary 

requirements to our Personnel Director, Steve 
Durham, Bailey Division/Emhart Corporation, 700 

Lafayette Ad ., Seabrook, NH 03874. - v 
0 Bailey Division 

EMHART CORPORATION 

We're interested in your talents and 
potential , regardless of your age, sex or 

race. 

CIRCLE NO. 241 ON INQUIRY CARD 

EMPLOYMENT SERVICE FOR 
PROGRAMMERS AND ANALYSTS 

National Openings With Client Companies 
and Through Affiliated Agencies 

Sc1en11f1c and commercial applications • Soflware developmenl and 
syslems programming • Telecommun1ca11ons • Conlrol syslems • 
Compuler eng1neenng • Compuler marke11ng and supporl 

Call ..ir send resume or rough noles of ob1ec11ves. salary. 1oca11on 
rest,,ct1ons education and expenence (including computers . models. 
operating syslems and languages) to either one of our locations Our 
client companies pay all ol our fees We guide. you decide 

RSVP SERVICES. Dept. MM RSVP SERVICES, Dept. MM 
Suite 700 One Cherry Hill Mall Suite 21 t Dublin Hall 
P 0 Box 501 3 t 77 7 Walton Road 
Cherry Hi ll New Jersey 08034 Blue Bell. Penna t 9422 
1609) 667 -4488 (2 15) 629-0595 

RSVP SERVICES 
Employment Agents for Computer Protess1onats 

CIRCLE NO. 242 ON INQUIRY CARD 

I 

I Call today. 
I ArilOOna 

Phoenix 

I Calltomla 
(Northern) Mountain View 

San Francisco 

I 
Walnut Creek 

(Southern) Century City 
Fullerton 
Irvine 

I Los Angeles 
San Diego 
Torrance 
VanNuys 

I Colorado 
Denver 
Englewood 

I 
Connecticut 
Hartford 
Stratford 
District of Columbia 

I Washington D.C. 
Florida 
Ft. Lauderdale 
Miami 

I o-rv•• 
(Atlanta) Downtown 

North 

I 
Northeast 

Illinois 
Chicago 
Northfield 

I Oak Brook 
Rolling Meadows 
Indiana 

I 
Indianapolis 
KanNS 
Overland Park 
Kentucky 

I 
Louisville 
Louisiana 
New Orleans 
Maryland 

I Baltimore 
Rockville 
Towson 

I 
Ma ... chuMtta 
Boston 
Burlington 
Wellesley 

I Michigan 
Detroit 
Southfield 
Troy 

I Minn­
(Minneapolis) Downtown 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

West 
St.Paul 
Miuourl 
Clayton 
Kansas City 
St.Louis 
llawHampahlre 
Nashua .......... , 
Cherry Hill 
Edison 
Morristown 
Paramus 
Princeton 
New York 
(New York City) Grand Central 

Penn Station 
Wall Street 

Rochester 
Syosset, LI. 
White P1ains 
Ohio 
Akron 
Cincinnati 
Cleveland 
Columbus 
Dayton 
Oklahoma 
Tulsa 
Oregon 
Portland 
Penn•rlvani• 
King of Prussia 
Philadelphia 
Pittsburgh 
Wilkins Township 
Tex•• 
(Dallas) Central 

North 
Fort Worth 
(Houston) Downtown 

N.LoopWest 
S.W. Freeway 

San Antonio 
Vlrvlnl• 
Mclean 
Washington 
Bellevue 
Wisconsin 
Milwaukee 

Canada: 

(OntarloJ Don Mills 
Mississauga 
Toronto 

(QuebecJ Montreal 

602/279-1010 

415/969-4910 
415/434-2410 
415/945-1910 
213/203-8111 
714/871-6500 
714/833-1730 
21 3/688-0041 
714/231-1900 
213/540-7500 
213/781-4800 

303/571-4450 
303/773-3700 

203/522-6590 
203/375-7240 

202/466-5890 

305/491-0145 
305/624-3536 

404/588-9350 
404/953-0200 
404/325-8370 

312/782-0857 
312/441-5200 
312/986-0422 
312/392-0244 

317/631-2900 

913/888-8885 

502/581-9900 

504/561-6000 

301 /727 -4050 
301 1258-8800 
301 /321-7044 

617/482-7613 
617/273-5160 
6171237-3120 

313/259-7607 
313/352-6520 
313/362-0070 

612/332-6460 
61 2/544-3600 
612/227-6100 

314/862-3800 
816/474-3393 
314/231-4880 

603/880-4047 

609/482-2600 
201 /494-2800 
2011267-3222 
201 /845-3900 
609/452-7277 

212/557-8611 
212/736-7445 
212/962-8000 
716/263-2670 
51 6/364-0900 
914/683-9300 

216/535-1150 
513/769-5080 
216/771-2070 
614/224-0660 
513/461-4660 

918/599-7700 

503/223-6160 

215/265-7250 
215/665-1717 
412/261-6540 
412/247-4400 

214/749-1900 
214/387-1600 
817/338-9300 
713/751-0100 
713/957-8555 
713/626-8705 
512/342-9898 

703/790-5610 

206/454-6400 

414/277-0345 

416/425-5730 
416/272-3333 
416/865-1125 
514/849-7043 



Get the atest data 
in our new report. 

It's FREE! 
With compensation rising 
rapidly and sweeping 
technological changes 
occurring practically 
overnight in the computer 
profession, you can 
quickly become out-of­
touch with salary and 
career trends. Are you­
and is your salary­
keeping up? 

If you haven't kept in touch 
with computer salaries in the 
past six months or so, you 
might be surprised at the 
changes. 

In our recent survey, 
which polled more than 
50,000 computer profes­
sionals, new statistics about 
compensation differences 
emerged. Here is a 
sampling: 
• While some computer 

professionals have in­
creased their salaries 
dramatically during the 
past twelve months, others, 

MINI-MICRO SYSTEMS/June 1982 

performing the same type 
of work and having the 
same general level of 
experience, have barely 
managed to keep pace. 

• While length of experience 
in computing bears a 
direct relationship to 
compensation, type of 
experience is often a more 
critical factor. 

• Some emerging technol­
ogies-microcomputer 
systems, for example-are 
having an unusual impact 
on compensation in the 
field . 

Salaries for 48 positions 
are compared. 

1982 salary data for 48 
different position categories 
-at various levels of ex­
perience and computer 
installation sizes-are re­
viewed in the report. 
Included are positions in 
programming, software, 

systems design, data com­
munications, mini/micro 
systems, data base, EDP 
auditing, computer market­
ing and more. 

It's free to computer 
professionals. 

The report is available 
without charge. Call today, 

and a copy will be mailed to 
you in strict confidence, with 
absolutely no obligation. 

source(:: edp 
North Amenca·s largest. non-franchised 
recruiting firm devoted exclusively t6 the 
computer profession. r-----------· 

I Call for vour The new. report is available 
• to you without charge. Call 

FREE report the office nearest you that's I todav listed to the left for your 
•• copy. Our 28-page Survey 

I will be sent to you in strict 
confidence, without obliga-

1 tion. If you 're unable to call , 
please write: 

I 
Source Edp, Department MM-3 
Two Northfield Plaza, 

__ - ., Suite 227 

.• ~.:~Northfield, lmnols60093 
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At Intel, 
Every Assignment 

Comes with a 
Built-in Sense 
of Adventure 

We are an ultra high technology company with a 
worldwide reputation for meeting :;pecialized 

needs of a diverse customer base. This reputation 
continues to challenge our top professionals as 
practical applications for our products increase 

in complexity and sophistication . We are seeking 
additional creative professionals in the following 

areas to assist us as we continue to deliver 
the world's best products. 

Engineering Project Manager 
This individual will manage an engineering group 

responsible for the product development of a 
microcomputer development system , emulators, 

and related product line options. Individual will be 
responsible for technical direction, scheduling , 

budgeting and organization development. 
Individual must have 7-10 years' digital systems 
product development experience with 2-5 years' 

supervisory experience. A BSEE is required . 

Hardware Product Engineers 
Individual will analyze and approve hardware 
specifications, review the design of hardware 

products , generate test plans, conduct product 
test of hardware designs, publish test reports, 

generate system test programs, analyze 
problems in digital systems and develop and 

test solutions. A BSEE is required with 2-5 years' 
engineering documention and manufacturing 

support experience. 

Sr. Product Marketing Engineers 
Individual will be responsible for new product 

definition, implementation of marketing 
programs and ongoing product management for 
microprocessor debug tools. This individual will 
assess market requirements and decide feature/ 

cost/availability tradeoffs. 2-5 years of 
microcomputer related design or marketing 

experience is desired. A BSEE or BSCS is required . 

Components 
Product Marketing Engineers 

Individual is responsible for all aspects of product 
announcement and/ or conversion for various 

memory products . Product management includes 
marketing plans, product position/ segmentation , 

competitive understanding and positioning , 
technical support, training, merchandising, and 

pricing. 2-5 years' experience in product marketing 
or experience in sales, sales development and/ or 

product engineering is required . A BS in 
Engineering or Computer Science is required . 

Qualified candidates should send a current 
resume to Larry Green, HF1-1-149, Intel 

Corporation, 5200 N.E. Elam Young Parkway, 
Hiiisboro, Oregon 97123, or call (503) 681-5020. 

Openings also exist at our other fine facilities 
in Phoenix, Arizona, Santa Clara, California 

and Austin, Texas. An equal opportunity 
employer M/ F/ H. 

• 
I 

CIRCLE NO. 243 ON INQUIRY CARD 

® 

COMPUTING 
TALENT 
is our 
BUSINESS 

Lancaster Associates of Bridgewater, New Jersey is an 
employment recruiting firm specializing in EDP Profes­
sionals . Located in Central New Jersey, we serve client 
companies in New Jersey, New York , Pa and several sun belt 
locations. 
As data processing professionals, we are aware of the 
importance of the job search , for career growth and personal 
satisfaction . Several of our key accounts currently have out­
standing opportunities for professionals with mini/micro 
experience in programming , systems analysis , technical 
support, project management and consulting. 

• Are you experienced in " C", Basic , Fortran , Pascal or 
assembler languages? 

• Do you know UNIX, RSTS, RSX or CP/M operating 
systems? 

• Have you worked with DEC, Tandem , IBM , WANG , 
Datapoint or other mini/micro processors? 

If you have answered " yes " you will derive the 
greatest output for your 
career from Lancaster 
Associates. On -line for 
greater job satisfaction , 
choice assignments , high ­
ly competitive salaries , 
and outstanding benefits 
with companies promising 
a job future and security. 

Contact Vicki Abernathy 
our Mini/Micro Specialist 

LANCASTER ASSOCIATES 

CIRCLE NO. 244 ON INQUIRY CARD 

MANAGER, DESIGN 
ENGINEERING 

Our client . a division of a 
Fortune 100 Company, has 
recently been awarded a 
contract for a data 
communications and 
digital signal processing 
system that involves state­
of-the-art designs. 

The individual selected will 
supervise a small, select 
team of design engineers 
in the conceptual design of 
this system. Emphasis is 
on the ability to translate 
ideas and concepts into 
hardware specifications, 
interfacing with software 
designers. Background 
should include eight years 
experience in digital 
equipment design with at 
least two years of that 
experience in a 
supervisory capacity. 

CIRCLE NO. 245 
ON INQUIRY CARD 

The position requires the 
candidate to be a U.S. 
citizen. 

The client is located in the 
Mid-Atlantic states close to 
a major city with the option 
of city or suburban living . 

If you are interested in this 
outstanding opportunity or 
any of our other openings 
for engineers or 
engineering managers, call 
Jim Ronan COLLECT, or 
send resume to: 

(215) 968-0707 

WALSH 
Engineering Placement 
Service 
The Commons West 
638 Newtown Yardley Road 
Newtown, PA 18940 

Equal Opportunity 
Employer 

Send Box No. replies to MMS, 999 Summer St ., P.O. Box 3809, Stamford, CT 06905 
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"TIMI " 
When it comes to successfully meeting the challenges of advanced technology, timing is everything. No one knows that 
better than TRW. 

The recent reorganization has favorably positioned our division in the Defense Systems Group (DSG) with a solid backlog 
of work. along with exciting proposal opportunities. New programs include Global Subsurface Systems ( GSS) . MX and 
several classified programs. 

Timing is also crucial in regard to rewarding careers. TRW. a recognized leader in systems engineering and integration. 
satellite communications and advanced electronics in the C3 arena. has entered into a strong growth mode that has 
created immediate needs and opportunities. 

For you. the engineering professional, the DSG reorganization means countless challenges in a broad range of stimulating 
projects from development through testing. Both our needs and your rewards are immediate. The timing couldn' t be 
better. You qualify with hands-on engineering experience and an appropriate degree. 

SOFTWARE SYSTEMS ENGINEERS 

• R&D microprocessor applications • Avionics system simulation 

• DBMS software development • HP 1 000 simulation and test 

• VAX/VMS/ ISA • Command and data handling 

• Real-time software analysis and test • DP architecture 

• Electronic warfare systems • C3 1 

• Microprocessor test design • Sensor data processsing 

• Network designers 

SYSTEMS ENGINEERS 

• c31 Tactical/strategic • Man-machine interface 

• AD P systems • Systems integration and test 

• Data and voice communication subsystems • I BM 4341 Prrocessors 

ELECTRICAL AND POWER SYSTEMS ENGINEERS 

• HVAC 

• Ground support systems 

• Secure facilities 

e CAD/ CAM 

• Fixed, mobile and airborne facilities 

MECHANICAL AND CIVIL ENGINEERS 
• Laser systems support 

• Stress/Dynamics 

• ICBM Structures 

RADIATION AND ELECTROMAGNETIC SYSTEM ENGINEERS 

• Aircraft analysis and test 

• Hardening and validation 

• High altitude threat 

• Nuclear weapons effects 

• High reliability electronics programs 

• Parts control/ standardization 

• Natural and spa ce radiation effects 

e EMl/EMC/ TEMPEST 

• Survivability design 

RELIABILITY ENGINEERS 

• M& P selection and control 

The timing is also right for our exce l lent salaries. outstanding benefits plan that's tailored to your specific needs. and 
flexible working hours. Take advantage of them now. Please send your resume in confidence to: 

TRW Systems Engineering and 
Development Division 
Jim Allred, Bldg. 02/ 2761 
One Space Park. Dept. MMS 
Redondo Beach, CA 90278 

U.S. Citizenship Required 
Equal Opportunity Employer 

MINI-MICRO SYSTEMS/June 1982 
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90 MILES FROM CHICAGO ... 

WE'RE MAKING 
TECHNOLOGICAL 

HISTORY 

Move anead in microcomputer technology with 
Zenith Data Systems. We're developing the next 
generation of sophisticated computer and terminal 
systems for business applications and office auto­
mation. We need engineers NOW to keep pace 
with our rapidly growing sales and expanded 
product line. The following positions are now 
available: 

SOFTWARE CONSULTANT 
Increased customer input based on new product 
forecasts creates this opportunity involving exten­
sive customer contact. BSCS or equivalent plus 
working knowledge of microcomputer operating 
systems, languages and programming required. 

SOFTWARE DESIGN 
ENGINEERS 
Several engineers needed for enhancement of 
operating systems for microcomputer products. 
Responsibilities include utility design, adaptation 
of existing products to microcomputer systems, 
and reviewing/specifying hardware interfaces. 
BSCS (or equivalent degree) , demonstrated 
knowledge of assembly level language (8080/ 
Z80, 68000/Z8000/8086) and experience with 
operating system development (preferably CP/M, 
HOOS, and UNIX) is required. Familiarity with 
microcomputer hardware is desirable. 

COMPUTER DESIGN 
ENGINEERS 
Several engineering positions available in small 
business computer systems, terminal systems, 
and Continuing Engineering. These individuals 
are responsible for product design and develop­
ment. A BSEE, MSEE, or equivalent degree plus 
a minimum of 3 years microcomputer, terminal, or 
data communication systems design experience 
using 8/16-bit technology is required. 

DESIGN EVALUATION 
ENGINEERS 
Responsibility spans the entire design evaluation 
function : establishing criteria, design testing, test 
evaluation and reporting. 3-5 years experience 
emphasizing microcomputer and peripheral 
equipment design evaluation required. BSEE or 
MSEE or equivalent degree essential. 

Individuals who fill these positions will experience 
a unique challenge with design control from start 
to finish, access to top management and oppor­
tunity to join small project teams. 

Not only will you be making technological history 
90 miles from Chicago, you also will enjoy the 
attractive and affordable quality of life in St. Joseph, 
Michigan. We're on Lake Michigan in the midst of 
clean air and beautiful countryside ... away from 
big city hassles, yet only a short drive from Chicago. 

In addition to challenge and recognition you can 
expect a highly competitive compensation pack­
age, excellent career advancement opportunity 
and the chance to work on your Master's Degree 
through an on-site University extension program. 

For immediate consideration send resume or call 
collect for a telephone interview: 
Kathy Kniola 
616/982-3844 

716 1r• data 
~ systems 

Wholly Owned S ubsidiary of Zenith Radio Corporation 
Hilltop Road-MNS/6 St. Joseph, Michigan 49085 

An Equal Oppurtu111ty Emplu.vt:r ml/' 

CIRCLE NO. 247 ON INQUIRY CARD 
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la•p•ler la•1•lla•11 lar•er 

ffi:,jM JOHN WAN & ASSOCIATES 
& "" DP CONSULTING & SOFTWARE 

• Reasonable Price Contract 
• Reliable & Fast Results 

for various computers & applications 

35 Storrs Ave ., Braintree, MA 02184 
(617) 848-1218 

CIRCLE NO. 248 ON INQUIRY CARD 

ON-SITE SEMINARS 
3-30 attendees. For limited budgets. 
Digital PABX; Digital Communications; 
Integrated Voice/Data; Private Microwave 
Auto Ole. 

J.H. MORGAN CONSULTANTS 
Post House Rd. 07960 

Morristown, NJ 201-766-0969 

CIRCLE NO. 249 ON INQUIRY CARD 

HP-85 Specialists 
•Consulting, systems design , interfacing & software 

engineering 
• Full documentation including users' manuals 
• Extensive experience with instrumentation , data acquisition 

and data reduction 
• In-house facilities for BASIC and assembly language 

programming 
• Standard BASIC and assembly language programs also 

available 
Applied Microcomputer Systems 

Box 150 •Sliver Lake, NH 03875 • (603) 367-8004 

CIRCLE NO. 250 ON INQUIRY CARD 

Teleprone: 20 I · 529 · 1692 

Carlaf> K. Ballantyne 

'--__ __...... rA COMMUNICATION6 
CIRCLE NO. 251 ON INQUIRY CARD 

REAL · TIME SYSTEMS 
CONSULTANTS FROM DESIGN TO INSTALLATION 

PROCESS CONTROL COMMAND CONTROL 
Experience in RSX 11/D, RSX 11/M using 
MACR0-11 and structured FORTRAN for PDP-11 . 

"OUR NAME SAYS IT ALL" 

REAL· TIME SYSTEMS SOFTWARE & CONSULTING, INC. 
Member ASPC 

1798 Technology Drive, #19 
San Jose, CA, 95110 

CIRCLE NO. 252 ON INQUIRY CARD 

VAX· 11 
ON-SITE COURSES 
• FORTRAN T/S USER 
• FORTRAN PROGRAMMER 

Mini & Micro Educ. Services 
(800) 824·7888 Ext. M4573 
(800) 852·7777 Ext. M4573 

CIRCLE NO. 253 ON INQUIRY CARD 

JCL, Inc. 
2141 Kingston Ct. Contact: 
Suite 111 Marc Lossner 
Marietta, GA 30067 (404) 953·0199 
MINI-MICRO CONSULTING ANO SOFTWARE 

•Networks 
•Database 

•Systems 
• References 

CIRCLE NO. 254 ON INQUIRY CARD 

Contract Development ·· Consulting 
Requirements definition, Design and lmplementa· 
tion of custom systems, Real time data acquisition 
& control systems, Graphics, Embedded micro 
·Controllers, Telecommunications, System Soft­
ware, Compilers, Cross - assemblers, Custom 110 
drivers, Editors; P-E, PDP·11 , VAX, WANG, HP, IBM, 
CDC, CRAY, all micro-processors. 

SOFTWARE INNOVATIONS, P.O. BOX 40066, 
Albuquerque, NM 87196-0066, (505) 299·0:095 

CIRCLE NO. 255 ON INQUIRY CARD 

COMPU~ER CONSUL~AN~S ORDER FORM 

l" lx $150, l" 3x's $225 l" 12x's $1,440 
(There is no charge for typesetting) 

D Enclose check for $ D Bill me monthly 
Run this ad in (number issues) 

(Please print, type or attach business card) 

Name. _________ Title ________ _ 

Company _______ Telephone ______ _ 

Address __________________ _ 

City _____ State _____ Zip ____ _ 

MAIL TO: Peggy Gordon, 
MINI-MICRO SYSTEMS, 

999 Summer Street, P. 0. Box 3809, 
Stamford, CT 06905 
or Call: 203-964-0664 

LORAN CONSULTING 
P.O. Box 1732 Boulder, CO 80306 USA 

• Prevent head stick and wear on plated , 
sputtered or other disks 

•HOA parts cleaning and material s consulting 
• Life improvement for floppy disks 
•Foreign and USA 

Thomas J. Loran (303) 443·6487 

CIRCLE NO. 256 ON INQUIRY CARD 

REAL-TIME § ___rjqQ 
~ • DAT A CAPTURE • ANALYSIS 
~ • DISPLAY • CONTROL 

• WORLDWIDE • CALL US1 

THE CREATIVE GROUP, INC. 
Mclean. VA (703) 821 -22 70 

CIRCLE NO. 257 ON INQUIRY CARD 

Small Business System Software 
DESIGN-IMPLEMENTATION-SUPPORT 

most mini/micro environments 
We will support abandoned software and provide 
you with professional systems and programming 
support . Fixed cost and hourly rates available. 
We cover the North East. Call Stroud S. Custer Jr. 
Phone 215·921-3708 for free estimate. 

CIRCLE NO. 258 ON INQUIRY CARD 

DEC & MICRO 
SYSTEM DEVELOPMENT 

Complete in-house facilities, from in· 
circuit emulators through VAX. 

t I 1951 Colony Street OC a Mountain View, CA 94043 
INCORPORATED (415) 494•8080 

CIRCLE NO. 259 ON INQUIRY CARD 

6800 MICROPROCESSOR 
SPECIALISTS 

Hardware 6 software design • P.C . layout •Pro· 
totype construction • Quick turn-around times • 
for 680016809 family • 
HIPO chart software. Contact Vic Wintriss, 
MSEE, COMPUTER SYSTEM ASSOCI· 
ATES, 7562 Trade St ., San Diego, CA 
92121 , 714-566-3911. 

CIRCLE NO. 260 ON INQUIRY CARD 

..---- --=- 11 

-:;,
1
::::1111

• ~.§~;~NEED 
Specialists in Microprogramming, Signal processor 

implementations , Image processing , Floating 
Point system s. 81t -sltce machines. Real -time 

d191tal control systems design , 
Microprocessor applications 

Integrated Hardware/Firmware/Software solutions 
Lawrence P. Bass 

Box 38, Ridgewood, NJ 07451 
(201) 444·3411 

CIRCLE NO. 261 ON INQUIRY CARD 

MICHAEL L. ROTHBERG 
CONSULTANT 

INFORMATION TECHNOLOGY/ 
COMMUNICATIONS 

Twenty Seven Heather Drive 
Somerset, New Jersey 08873 

201·247·0377 

CIRCLE NO. 262 ON INQUIRY CARD 
Telephone Peggy Gordon, 203·964·0664 to place your recruitment/classified ads. 
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REGIONAL SALES OFFICES DALLAS 

BOSTON 
Don Ward 
Regional Manager 

John J. Fahey, 4141 Blue Lake Circle, 
Eastern Regional Manager Suite 164 
221 Columbus Avenue Dallas, TX 75234 
Boston , MA 02116 (214) 980-0318 
(617) 536-7780 DENVER 
PHILADELPHIA John Huff , 
Richard W. Molden, Reg ional Manager 
Regional Manager 270 St. Paul Street 
999 Old Eagle School Rd . Denver, CO 80206 
Wayne, PA 19087 (303) 388-4511 
(215) 293-1212 SAN FRANCISCO 
CHICAGO Frank Barbagallo, 
Charles Durham, Jr., Regional Manager 
Regional Manager Lisa Schork, 
15 Spinning Wheel Rd . District Manager 
Suite 224 Sherman Building , Suite 1000 
Hinsdale, IL 60521 3031 Tisch Way 
(312) 654-2390 San Jose, CA 95128 

(408) 243-8838 

340 

LOS ANGELES 
Robert Billhimer, 
Regional Manager 
12233 West Olympic Blvd. 
Los Angeles , CA 90064 
(213) 826-5818 

ORANGE COUNTY 
David E. Pearson, 
Regional Manager 
2021 Business Center Drive 
Suite 208 
Irvine, CA 92715 
(714) 851-9422 

ENGLAND 
Ian Hardman 
Systems International 
Quadrant House, 
The Quadrant 
Sutton Surrey, SM2 5AS England 
Tel : (01 ) 661-3022 

JAPAN 
Tomoyuki lnatsuki , 
General Manager 
Trade Med ia Japan Inc. 
R. 212 Azabu Heights 
1-5-10 Roppongi 
Minato-ku, 
Tokyo 106 Japan 
Tel : (03) 585-0581 

Career Opportunities 

Peggy Gordon 
Recruitment Advertising Manager 
Lynn George 
Recruitment Advertising Director 

999 Summer Street 
Stamford , CT 06905 
(203) 964-0664 
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