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TI printers earn their reputation 
thehattl wa~ 

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 1,800,2Jl,4717; 
ing and uninterrupted on,the, in Texas, 1,soo,392,2860. 
job performance. 

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

circuit, the microprocessor 
and the microcomputer. 
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This issue of Mini-Micro Systems takes a 
close look at the explosive office-auto
mation market, with feature articles on 
small-business systems, word-processing 
software, peripherals and a variety of 
communication equipment. Cover design 
by Vicki Blake; photography by Steve 
Grahe; Dasher terminal courtesy of Data 
General Corp. 

Page 65 . .. Tandem's ergonomic terminal 

0 
D !/\-.._____,,, 
~ I 'v---.n sus e;~~ange 

!/!o-==--"1 control Jogrc 

Page 143 ... . Interfaces for Ethernet spec 

I cp I wsPA tlAsP 
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. MINI-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 MINl·MICRO SYSTEMS, 270 St. Paul 
St., Denver, CO 80206. MINl ·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 Publish ing Company , Division of 
Reed Holdings, Inc. All rights reserved . 

MINI-MICRO SYSTEMS/May 1982 

FEATURES 

171 Word-processing software advances rapidly 

193 Serial printer ribbons: a market snapshot 

203 Surviving in the DEC-compatible word-processing market 

215 Comparing today's teleprinters 

233 Communication on Prime's corporate network 

239 µC-based phone relay issues hard-copy messages 

249 Simplifying communication with remote mainframes 

255 Making processing fail-safe 

267 What does cache buy for you? 

275 Direct-connect modems reflect LSI advances 

283 A sorting algorithm for µps 

291 Exploring practical speech 1/0 

311 SUMURU: a network configuration for the future 

For feature highlights, seep. 169 

MINI-MICRO WORLD 

17 Gould S.E.L. faces competition for 32-bit board system 

19 High-capacity Winchesters set performance standards 

28 Cromemco desk-top system combines MC68000, 8-bit µp 

43 Concurrent CP/M runs several tasks for one user 

50 Prime adds remarketers for vertical markets 

96 Logical Machines's new president sets sights on U.S. market 

107 European recession slows computer shipments 

131 NCC will focus on advancing professionalism 

INTERPRETER 

143 Ethernet spec spawns diverse group of interface products 

153 Modula 2 moves from the lab to the market 

159 IBM may open robot sales to system integrators 

165 In Washington : AT&T's competitors strike back 

DEPARTMENTS 

5 Breakpoints 

68 Minibits 

90 Calendar 

101 Box Score of Earnings 

135 Publisher's Letter 

139 Letters 

315 Peripherals 

332 Datacomm 

340 Software 

348 Systems 

357 Components 

366 Literature 

368 Endpoints 

369 Mini-Micro Marketplace 

372 Classified Advertising 

374 Career Opportunities 

380 Index to Advertisers 

3 



l 
' ' .._.._..__._. j ' - ------------ - - - - - -- -

-- - --- - ---------------. . 

C. Itoh's new F-10 Printmaster Daisy
wheel printer is the compact beauty 
you can easily get attached to.Just look 
at what you get: 

1. Small footprint, low-profile design 
(only 6" high) fits easily into your 
system. 

2. Downloading wheel and impact 
sequences allow use of a variety 
of unique wheels and permit 
OEM's to tune the printer to spe
cillc needs. 

3. Comes in two Shannon-text-rated 
speeds. 40 CPS and 55 CPS. 

4. Industry-standard parallel or 
RS 232-C interfaces and ETX/ACK. 
XON/XOFF protocols provide 
maximum OEM flexibility and 
installation ease. 

5. Extensive, built-in word process
ing functions allow easy adapt
ability and reduced software 
complexity. 

6. Uses mono and dual-plastic 
wheels. (Unlike metal wheels, 
dual-plastic provides superior 
print quality over the entire life 
of the wheel.) 

7. Reid proven, firmware intensive 
technology for increased reliability. 

8. Cast aluminum base plate with 
high quality metal parts provide 
lasting dependability. 

•••• 

9. Low-noise operation is ideal for 
office environment. 

10. Choice of fiiction feed or bidirec
tional tractor feed for precise 
print positioning of tabular and 
graphics data. 

11. Uses industry-standard wheels 
and ribbon cartridges available 
from multiple sources at low 
prices. 

12. Universal power supply is stan
dard and allows worldwide power 
source compatibility. 

13. FCC approved and under 50 
lbs. in weight for fast shipments 
and sales. 

14. Easy-to-load wheels with tested 
and proven method of wheel 
support (spring loaded with pos
itive detent). 

We could go on. But quite frankly. once 
you see Printmaster perform, you'll 
never look at another Daisy. 

Printmaster is fully backed by 
C. Itoh's warranty and complete sup
port organization. Contact C. ltoh 
Electronics, Inc. 5301 Beethoven St., Los 
Angeles, CA 90066 (213) 306-6700. 

~C.ITOH 
ELICTRONICS, INC. 

One World of Quality 

HOW DO I IDVE YOU? 
LET ME COUNT THE WAYS. 
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DISPLAY MAKER ZENTEC TO BUILD MULTIUSER BUSINESS SYSTEM 

Long-time custom video display maker, Zentec Corp., Santa Clara, Calif., will break into the 
multiuser, small-business-computer systems market at the National Computer Conference in 
Houston next month. The firm's initial offering will be an 8086-based machine running 
Microsoft's implementation of the UNIX operating system, XENIX. Called the Series 2000, 
the hardware is said to handle as much as lM byte of memory and support either RS232 or 
RS422 serial interfaces. Provision is made for Intel's 8087 math co-processor, as well. Each 
Series 2000 central system contains one or two 5%-in. disk drives-either 378K-byte floppy 
drives or 5M-, lOM- or 15M-byte Winchesters. The system is designed to operate with 
intelligent work stations also supplied by Zentec. Each work station uses an 8085 1-tP with 
16M bytes of RAM. As many as six work stations are controlled by a separate Z80A located in 
the central processor. OEM prices for the Series 2000 range from $10,000 to $20,000. 

WANG TO ADD LOW-END VS, PERSONAL COMPUTERS 

Wang Laboratories, which recently augmented the high end of its VS line of 32-bit 
minicomputers with the VS 90, this month is planning to extend the line downward with a 
VS 25. The entry-level model is expected to start at about $25,000. The system reportedly has 
generated a high level of interest among Wang insurance company users, who have been 
given an advanced peek. Reports from Wang's Lowell, Mass., headquarters also indicate the 
company's entry into the personal computing market may be next month. 

DEC SAID TO BE DEVELOPING BROADBAND NETWORK 

One of the more intriguing communication developments under way at Digital Equipment 
Corp. is a project aimed at incorporating the Ethernet and DEC Data way baseband channels 
within a broadband network. "Clearly you can use an Ethernet or a Dataway channel as a 
sub-channel on a broadband network, and that's one of the things I think we will be 
producing in the future," says one DEC official. Access to the broadband network will be 
accomplished through modems now under development. 

A new local-area network product is also expected from Hewlett-Packard by early summer. 
The HP system is a low-speed, low-cost clustered network that eventually will offer a gateway 
into higher speed networks. Users can choose between electrical or fiber-optic connections. 

VISICALC DEVELOPERS EXPECTED TO UNLEASH ANOTHER PACKAGE 

VisiCalc developer Software Arts, Inc., Cambridge, Mass., is expected to unveil another 
software tool, for which the company has high hopes, on May 17. Although details of the 
product are sketchy, an informed source says the innovative ftC program will open the door to 
additional professional fields the same way that VisiCalc did for business. 

TELEGENIX WILL UNVEIL FLAT-PANEL DISPLAY FAMILY 

International and national news and sports off the Associated Press wire will be displayed 
in the grand ballroom of the Astrodome during NCC on one of the world's largest CRT
emulating AC plasma display terminals. The 10112-ft.-diagonal, 80-character x 24-line flat
panel terminal is one of a five-member family of such products being introduced at NCC by 
Telegenix Corp., Cherry Hill, N.J. Each display includes a neon planar-gas display panel and 
a display controller. A detachable keyboard, floor stands and wall mounts are optional. 
Prices range from $5000 for the smallest family member-a 48-character x 2-line display 
measuring approximately 4112 ft. diagonally-to $52,500 for the 10112-ft. display equipped 
with options. The terminals display orange characters on a matte black background. 

ZILOG OFFERS LOWER PRICED Z8000-BASED UNIX SYSTEM 

The price of multiuser, 1-tc-based systems running the UNIX operating system is dropping. 
Last month, Santa Clara, Calif.-based Plexus Computers, Inc., introduced its 8-user P/25, a 
scaled-down version of its 24-user PI 40, priced at $27 ,000. Later this summer, Zilog, Inc., 
will introduce 8-user versions of the System 8000, the Campbell, Calif., company's 24-user 
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Z8000-based UNIX machine introduced last fall. The new models 10 and 11 will range in 
price from $13,000 to $16,000 . Zilog officials say the hardware is about one-third the size of 
the existing system and is designed to fit under a desk. Equivalent to the model 20 in CPU, 
memory-management functions, operating system and software, the 10 and 11, however, 
feature less main memory (as much as 2M bytes) and mass storage (18M bytes on a 5 114-in. 
Winchester disk drive) . Backup is provided by a 5 114-in. floppy drive (model 10) or by a 
17M-byte %-in. tape-cartridge device (model 11). 

CALLAN TO INTRODUCE GRAPHICS UPGRADE AT NCC 

Callan Data Systems, a Westlake Village, Calif., supplier of OEM scientific/ technical desk
top systems built around DEC LSI-11 and Intel Multibus processors , is readying graphics 
packages for introduction at NCC. The two-year-old firm will offer a Tektronix 4010 graphics 
emulator with zoom capability on a new system, and as a retrofit for its existing products. 
The company also has received a $3-million, second-round venture capital placement led by 
Capital Management, Menlo Park, Calif. 

ETHERNET CONTROLLER FOR S-100 BUS READY BY SUMMER 

Perex, Inc ., San Jose, Calif., will begin delivering a two-card Ethernet controller said to be 
the first designed for the popular S-100 bus. David Sear, Perex president, says the boards 
meet the complete Ethernet and IEEE 696 S-100 bus specifications and plug into any 
Ethernet-compatible transceiver. The boards run at lOM bps, and include dynamic address 
recognition, a feature that examines each packet as it comes into a station and decides 
whether it has reached the right destination . Two versions of the controller are available: one 
with 16K bytes of buffer memory to handle eight consecutive packets , another with 64K 
bytes to handle 32 packets . Buffer memory can be partitioned by software to allocate 
memory for transmitting and receiving. In OEM quantities, the 16K-byte boards are priced at 
$1295, and the 64K-byte boards at $1450 . 

OKIDATA TO ADD MID-RANGE MICROLINE PRINTERS 

Mt. Laurel, N .J ., printer supplier Okidata Corp . will release two new mid-range Microline 
dot-matrix printers at NCC. The new models , the 92 and 93, print 80 and 132 columns, 
respectively. Print speed is boosted to 150 cps, 25 percent higher than the low-end models , 
the Microline 82A and 83A. Added features to the 92 and 93 are full graphics capability, 
word-processing features and correspondence-quality print at about 60 cps in two passes. A 
Centronics parallel interface is standard, while a serial interface is optional. A 2000-
character buffer is optional. Although pricing is not firm, suggested retail is between the 
low-end 82A and 83A at $649 and $995, respectively, and the top end model 84, priced at $1395. 

DESK-TOP OCR UNIT PRICED UNDER $7000 

Prices of optical character recognition hardware appear to be dropping, making the devices 
attractive to word-processing system builders as input units. The latest device comes from 
Dest Corp., San Jose , Calif., which has begun deliveries of a desk-top OCR unit priced at less 
than $7000. Called the Workless Station model 201 and 202, the hardware is 8086-based and 
can read any of eight common type styles at a rate of 180 pages an hour. The 201, priced at 
$6995, is a single-font device that reads Courier 72 type . On the 202, priced at $7995, 
customers can select from seven different fonts, including OCR-A and B, priced at $495 each. 
Each device is equipped with an RS232 serial port, which Dest expects to be used for 
connection to word-processing systems. Text format options ($1495 each) are available for 
Wang, IBM, CPT, Exxon and Xerox word-processing hardware. 

START-UP POST TECHNOLOGIES UNVEILS ELECTRONIC-MAIL TERMINAL 

Compact terminals with ever-increasing capabilities continue to crop up to serve all kinds 
of markets . The latest hardware comes from year-old Post Technologies, Inc., Menlo Park, 
Calif. The company will ship evaluation units of the Postmark 300 electronic mail terminal 
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QUIET, LOW
POWER OPERA
TION FOR OFFICE 
ENVIRONMENT. 

EMBEDDED SERVO INFORMATION. 
No problems interchanging cartridges. 
No need to adjust or align heads. 

Now-an 8 inch drive 
with REMOVABLE MEDIA 

For more information write: 
OEM Product Sales, HQNOBJ 
Control Data Corporation 
PO. Box 0, Minneapolis, MN 55440 
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(5 2) CONTR.OL DATA 
Addressing society's major unmet needs 

as profitable business opportunities 

HIGH PERFORMANCE. 
•low-mass, lightly-loaded flying 

read/write heads 
• 9.67 Mhz transfer rate 
• 42 ms average access time 
•linear voice coil actuator and 

precision closed loop servo 
system -

• 7500 hours MTBF 
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next month, says marketing vice president Bob Strock. Designed to satisfy point-to-point 
electronic mail "at reasonable rates," says Strock, the 10- x 12- x 3-in. device weighs about 
5 lbs . and features a full keyboard, an 80-column thermal printer, a built-in modem, a one
line (16-character) fluorescent display and proprietary software, including a multitasking 
operating system, a Forth-like interpreter and a text editor. Memory can be expanded 
internally to BK bytes or externally to 32K bytes of RAM or ROM, says Strock. A built-in 
tape-cartridge drive will store as many as 100 typical business letters, which can be 
transmitted via phone lines at 300 bps, or over TWX or Telex networks, he adds . The unit 
also includes an RS232 port for linking to most computer systems. Post will sell the terminal 
directly to large-volume end users , but plans include sales through distributors and OEMs, 
says Strock. Single-quantity price is $1195. 

DEC WON'T FOLLOW IBM'S ROBOT LEAD 

Despite considerable speculation to the contrary, Digital Equipment Corp . will not enter the 
robot market with its own machines as IBM Corp . did . " We don't have any plans at the 
present time to actually build robots, but we are developing what we call work stations for 
the robotic functions ," says one knowledgeable DEC source. Those work stations will act as 
programmable control systems that will bridge a robot's mechanical tooling with a robot 
system's sensors, electronics and, eventually, with a common factory database. There are no 
hints about when the development is set for completion. IBM chose to introduce several 
complete robot systems as its entrance into this still-small market (MMS, April, p . 110) . 

DATABASE SUPPLIER CSSN CLOSES ITS DOORS 

Only seven months after it introduced a series of µc database systems, Computer Service 
Systems Network, Inc. (CSSN), Boston, has closed its doors . Although the product line, called 
Dispatch (MMS, October, 1981, p. 15) may have been ahead of its time and needed a period to 
be accepted in the market, company president David Friesen says CSSN received as many as 
300 requests for information on the products . Friesen points to venture-financing problems 
as a prime reason for the company's April closing, owing more than 200 creditors a total of 
about $854,000. CSSN had struck a deal with venture capitalists Venture Founders, Inc ., 
Waltham, Mass ., to receive $750,000. Venture advanced CSSN a $200,000 loan in light of a 
business plan for the company to slowly pay off its creditors. However, Venture decided it 
wanted another partner, Friesen says. When a partnership could not be settled in 30 days, 
Venture ceased its financing. Friesen says the delays in receiving more money rendered the 
company unable to produce the equipment , take orders or deliver equipment. Another 
complexity: The software for Dispatch was to be supplied by MDBS, a creditor that refused to 
ship software to CSSN until it was paid. 

TOROTEL FORMING NETWORK ENGINEERING DIVISION 

To assist its planned move into the network systems market, Torotel, Inc ., Raymore, Mo., 
is forming an engineering division called Torotel Systems, Inc. Based in Los Angeles, the new 
division will have a staff of software and hardware engineers who will help end users design 
and implement long-haul telecommunication networks . The division will rely on its sister 
division, Halcyon Communications, Inc ., to provide initial customer sales leads and many of 
the network components. Max P. Beere, president of the new Torotel Systems, says when 
Halcyon salespeople develop accounts with customers who require engineering help, the 
salespeople will recommend the services of the new division . Beere expects to have 16 to 18 
engineers on board by this time next year . The new Torotel division won't be constrained to 
Halcyon's line in the networks it configures. 

OLIVETTI ENTERS PERSONAL CPU SWEEPSTAKES 

The latest entry into the personal computer sweepstakes appears to be Ing. C. Olivetti, 
S.p .A. , which was expected to launch its system at the Hanover Fair in Europe last month . 
Its U.S. subsidiary 's Business Computer Department has set a mid-May introduction for the 
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system in the U.S . The system is understood to be the first of its kind to use Zilog's Z8000 
16-bit µp. It will sport Olivetti's dual 5%-in. floppy-disk drives and an entry-level price of 
$3000. Configured with an Olivetti-dot-matrix printer, it will come in at less than $5000, say 
sources close to the U.S. subsidiary. In addition to a UNIX-like operating system developed 
by Olivetti, it will be offered with a CP/ M-86 soft-card option. Marketing will be through 
multiple channels, including Olivetti dealers, retail outlets and the Olivetti branches that sell 
its S-6000 minicomputers . 

PRIME 50 LINE TO MULTIPLY 

At Prime Computer, Inc ., a low-end member of the 50 series minicomputers is due shortly. 
The 16-bit, 8-user system will be priced at about $30,000 with a 67M-byte disk drive and 
l 7M-byte cartridge-tape backup, and will be software-compatible with existing Prime 
minicomputers, including its 32-bitters. Developed under the code name "Rabbit," the 
system reportedly was due out earlier this year. 

RANDOM DISK FILES 

NCC PREVIEWS: Look for Longmont, Colo.-based Miniscribe Corp. to unveil industry's 
first low-profile 5%-in. Winchester, a %-high drive called the Miniscribe III. Designed for 
desk-top µc-based systems and word processors, the new device will store 6M bytes of data on 
a single platter and will use the company's rack-and-pinion actuator design. Pricing for the 
drive has not been set, but reportedly it will be approximately 20 percent less than the 
MiniScribe I, the company's conventional-height, single-platter, 6M-byte 5%-in. Winchester, 
priced at $745 in 1000-lot orders . Evaluation versions of the new drive are set for the third 
quarter. Also due from MiniScribe is a souped-up version of the MiniScribe I and the 
company's 12M-byte MiniScribe II. Through the use of an 8-bit µp-controlled actuator, says 
one source close to the company, access times will be cut on these drives from 200 msec. to 
85 msec . at no increase in price . 

Cerritos , Calif., start-up Rosscomp Corp. will show its first hardware offering, a 
160M-byte, 1h-in. streaming-tape drive called the Rosscomp 160 in Houston next month, and 
plans to begin delivering evaluation versions of the drive by December. The drive is designed 
to back up 8-in . Winchesters, and operates at 120 in. per sec . and a transfer rate of 160K 
bytes per sec . The drive reportedly will be priced around $1000 and will be the same size as 
an 8-in. floppy-disk drive . 

San Diego, Calif .-based Data Electronics, Inc. (DEI), plans to move aggresively into the 
market for high-capacity, 5%-in. Winchester backup devices and will unveil the first 
streaming tape-cartridge drive designed around the physical dimensions of these smaller 
disk drives. Scheduled to be shown for the first time at NCC, DEI's new hardware will use 
standard DC-450 cartridges inserted long-end first into a drawer-like compartment. Until 
now, drives using 14-in. tape cartridges have found more success as backup devices for 
physically larger 8-in. Winchesters, whose dimensions permit the media to be inserted 
edgeways. DEI's new offering, called the Slider series, reportedly will store a total of lOM 
bytes using two data tracks . Higher capacity hardware is forthcoming. Evaluation unit 
shipments are due to begin next month, and production is slated to begin during the third 
quarter. Pricing is set at $550 in 1000-lot quantities. 

Meanwhile, DEI is aggressively protecting the market for its traditional l 7M-byte, 
start/ stop Funnel %-in. tape-cartridge drive by reducing volume prices approximately 8 
percent effective immediately. At the 2500-unit level, that brings the $1029 Funnel down to $950. 

In addition to removable-only disk-cartridge drives, Fremont, Calif., start-up SyQuest 
Technology Corp. plans to build conventional fixed small Winchesters (MMS, March, p. 10). 
Both products will incorporate an embedded servo system and will map the same 6.38M-byte 
capacity found on Seagate Technology's ST-506 5 14-in. Winchester onto 3.9-in. thin-film 
disks scheduled to be built in-house. SyQuest's new drives could make their first appearance 
at NCC, and will be half the height of an ST-506. Reportedly they will be priced in large 
volumes to compete with 96-tpi, double-sided floppy-disk drives, with quantity pricing for 
the cartridges set at $25 each, according to one source. 
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LAST YEAR 
SMALL DRIVES THAN A 
FRANKLY, WE WERE DIS 



WE SHIPPED MORE 
NYONE IN THE WORLD. 
APPOINTED Becausewecouldhaveshipped a whole lot more. 

In 1981, we shipped more 5 Y4" floppies, high-
• capacity 514" Winchesters, and 8" half-size 

floppies than anyone has ever shipped in a single year. And that's good. 
But that represents only 35% of our total manufacturing capacity. So this year, 

we're looking for a lot more customers. 
We already supply disk drives to the biggest names in the business. And for good 

reason: we've demonstrated that we can consistently deliver high volumes of reliable, 
precision-engineered drives. 

We're a multinational corporation, with more than 350,000 square feet of 
manufacturing and office space. And we intend to keep our capacity 50% greater than 
our shipment level. So we can always deliver the goods. 

Over the last three years, we've shipped a million drives. And become the fifth 
fastest growing company in the U.S.This year, we expect to ship our second million.And 
then some. Maybe then we'll be satisfied.Until 1983. a 

For information contact your nearest Tandon 
office or your local Kierulff or Hall-Mark distributor. I a n D n 
THE MOST SUCCESSFUL DISK DRIVE COMPANY YOU EVER HEARD OF. 
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IN A WORLD 
FULL OF MEDIA HYPE, 
HOW DID DYSAN 

COME SO FAR 
SO QUIETLY? 
Or so fast? We didn't become a S JOO 
million-plus company in less than 
nine years by producing just any 
magnetic media. We did it by making 
the best. The best in disc packs. In 
single rigid discs. In disc cartridges. 
In diskettes. And in mini-diskettes. 
Many major OEM'.s have recognized 
the difference that Dysan quality 
can make. And have endorsed it 
with their own private label. 

Today, there are sales offices and 
distributors in the United States and 

Dysan Corporation, U.S. Sales Offices: 

throughout the world, selling and 
servicing Dysan precision magnetic 
media ... to OEM's, end users and 
retail outlets. If our media was just 
like everyone else's, we never would 
have come this far this fast. 

Precision magnetic media from 
Dysan. Our media says it all. 
For the location of the Dysan sales 
outlet nearest you, contact Dysan at: 
(408) 988-3472 Toll Free: (800) 
538-8133 Telex: 171551 DYSAN 
SNTA TWX: 910-338-2144 

St. Louis, MO, (3141434-4011 /Sunnyvale, CA, (408) 730-2145 /Sherman Oaks, CA, (213) 
907-1803 /Mclean, VA, (703) 356-6441 /Irvine, CA, (714) 851-9462 /New York, NY, (212) 
687-7122 /Schaumburg, IL, (312) 882-8176 /Fair Oaks, CA, (916) 966-8037 /Glendora, NJ, 
(609) 939-4762 /Bellevue, WA, (206) 455-4725 /Atlanta, GA, (404) 952-0919 /Arlington, TX, 
(817) 261-5312 /Burlington, MA, (617) 273-5955 /Rocky River, OH, (216) 333-3725 (in 
Cleveland) (412) 261-0406 (in Pittsburgh)/ Livonia, Ml, (313) 525-8240. 
Dysan Magnetic Media is also available Worldwide: 
Argentina, Australia, Austria, Belgium, Brazil, Canada, Chile, Colombia, China, Denmark, Ecuador. 
Finland, France, French Polynesia, Greece, Guatemala, Hong Kong, Iceland, India, Israel, Italy, 
Ireland, Japan, Korea, Malaysia, Martinique, Mexico, Netherlands, New Zealand, Norway, Peru. 
Philippines, Puerto Rico, Saudi Arabia, Singapore, South Africa, Spain, Sweden, Switzerland, 
Taiwan, Thailand, United Kingdom, Uruguay, Venezuela, Western Germany 

Dysan Flexible Diskettes are also available from all Computerland Stores, Sears Business 
System Centers, and many independent computer outlets nationwide. 





LETTER-PERFECT PRINTER 
DOUBLES AS DATA CRUNCHER. 

Print two ways ... correspondence quality and high speed data processing. 
Now priced under $2000! 

The newT-1805 dual purpose serial printer uses a unique 
40 x 18 matrix dot pattern for high quality correspondence 
printing ; or, flip a switch, it uses a 7 x 9 matrix for high 
speed data processing printing . In the high speed mode, 
it generates reports at time-saving throughput rates 
reaching 200 lines per minute. In the reduced speed 
correspondence mode, its pivoting print head lays down 
overlapping dots to create a letter-perfect character that 
looks like it came from an office typewriter. 

The T-1805 is the latest evolution in the popular and 
proven T-1000 series of serial printers. As such , the 

Printers for the long run. 

MANNESMANN 
TALLY ~~ 

NCC HOUSTON 
JUNE 7-10 

BOOTH 6100 

T-1805 offers the same quality construction , high reliabil
ity, ease of operation and operator conveniences. Plus, 
for the benefit of the office crew, the T-1805 is exception
ally quiet. Its 53 dbA noise level ranks it as the quietest 
impact printer on the market. 

There's much more to tell , so visit or call your 
Mannesmann Tally sales outlet today. 

Mannesmann Tally, 8301 South 180th Street, Kent, WA 
98031 . Phone (206) 251-5524. 
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Gould S.E.L. faces competition 
for 32-bit board systems 

The introduction of board-level 
32-bit minicomputers, such as 
Gould, Inc.'s s. E. L. Computer 
Systems division's Quadrabyte, sig
nals the next generation of super
mini systems. That step is happen
ing so quickly, however, that the 
hottest competition for the new 
board systems surprisingly may be 
not from traditional supermini 
vendors, but from semiconductor 
manufacturers, whose powerful µps 
are finding their way into board
level systems. 

"The price/performance pressure 
on the low end will be from Motorola 
and Intel," notes Jack Weaver, 
manager of product-line/board sets 
at the company. 

One edge Gould s. E. L. has is that 
its product is available now . 
Board-level products based on 
Motorola's MC68000 µp may not be 
ready for another one to two years, 
according to plans revealed by the 
company. Gould S.E.L. is jumping 
into a market window with a ready 
product, but also has longer term 
strategies formulating through par
ent Gould, notes James Clark, 
senior planning analyst at Gould 
S.E.L. The market window will 
narrow as companies such as Digital 
Equipment Corp. release supermini 
board sets, which are expected 
soon. In the near term, Gould S.E.L. 
will compete with the only other 
such product on the market, 
Perkin-Elmer Corp.'s model 3210A. 

Quadrabyte, which is targeted at 
OEMS, is based on Gould S.E.L.'s 
high-end Concept 32/87. Two of the 
three boards in the Quadrabyte set 
are the same as those used in the 
32/87, says Weaver. Quadrabyte 
consists of a 32-byte CPU, an 1/0 

processor and an integrated memo
ry module with 512K bytes or IM 
byte of ECC MOS memory. 
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Gould S.E.L. has long-term strategies for its Quadrabyte product, says James Clark. Two 
of these three boards are identical to those used in the company's high-end 32187 32-bit 
supermini. 

The company claims the CPU, 
which is made of 2901 bit-slice 
processors, executes as many as 
660K Whetstones per sec. Firmware 
floating-point functions are on
board. The CPU's mapped memory
management system addresses as 
much as 16M bytes of memory and 
allows multiprocessing. Bit, byte, 
half-word, word and double-word 
addressing are included. 

The memory module has as much 
as IM byte of dynamic RAM. 
Memory cycle time is 600 nsec., and 
read and write cycles are initiated 
every 300 and 150 nsec., respective
ly. The integrated memory modules 
are available in 256K-, 512K- or 
IM-byte densities. The board in
cludes 64K-bit dynamic RAM chips 
that increase memory-module den
sity fourfold over earlier product 
designs. 

The 1/0 processor operates inde
pendently of the CPU. It handles as 

many as 16 device controllers and 
supports as many as 124 devices. 
The r/o processor board controls the 
16-bit multipurpose bus, which has 
a throughput of 1.5M bytes per sec. 
The bus is an IEEE 488 version. 

The backplane has 15 slots. The 
system includes FASI, asynchronous 
and synchronous interfaces. Boards 
typically are mounted in a 19-in. 
chassis. The system bus operates at 
26.67M bytes per sec. A high-speed 
data interface allowing as much as 
3. 2M-byte-per-sec. data-transfer 
rates is optional. Quadrabyte uses 
the MPX-32 mapped real-time opera
ting system. 

Price for Quadrabyte with the 
CPU, 0.5M bytes of memory, an r/o 
processor, chassis and backplane is 
$14,000 in OEM quantities of 100. A 
P-E 3210A processor with 0.5M bytes 
of memory, chassis, a control panel 
and two communication lines is 
priced at $19, 100. 
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How Gould S.E.L.'s Quadrabyte 32-bit board set stacks up against the competition. 
Some of the product's strongest competition may come from products configured around 
powerful µps. Source: Gould S.E.L. 

The OEM emphasis is a bold move, 
says Timothy F. McMahon, comput
er division manager at Venture 
Development Corp., Wellesley, 
Mass. Companies such as P-E and 
Gould s. E. L. will target OEM 
markets heavily with 32-bit board
level products, as will Motorola and 
Intel. Thus, Digital Equipment 
Corp.'s 16-bit computers, notably 

the PDP-11/34, will get squeezed 
from both sides in one to two years, 
he says. 

McMahon believes Gould S.E.L. is 
headed in the right direction
tow ard technical markets-with 
Quadrabyte, but he sees slow going 
for them in the OEM business. "The 
OEMS traditionally are DEC and Data 
General Corp. OEMs. This will be 
tough to fight (to attract the OEMS). 
It's like fighting International 
Business Machines Corp. in the 
commercial market," he says. Yet, 
Gould's mini-maker subsidiary has a 
lot of Gould's money and power 
behind it, and he expects to see 
more from Gould S.E.L. in that 
market. 

Weaver says the company hopes 
to ship about 500 Quadrabyte 
products this year. The company 
has shipped its first system to 
Aydin Computer Systems, which 
has signed a two-year agreement 
for as many as 300 board sets. Aydin 
will use the board sets in color 
graphics terminals for an unspeci
fied application for the World Wide 
Military Command and Control 
System. - L. Valigra 

Gould S.E.L. has high hopes for its 
powerful new product. "We want to 
be a leader with board-level, 
high-performance products," says 
Weaver. The total board market is 
expected to grow as much as 45 
percent annually for the next five 
years, reaching $2 billion, according 
to S.E.L. The company expects more 
growth for the 32-bit board-set 
segment of that market. Annual 
growth of 75-percent is anticipated, 
with a market potential of more 
than $1 billion in the next five years. 

One application that could prove 
lucrative for Quadrabyte in light of 
other Gould products is industrial 
automation. Gould S.E.L. says its 
Modicon subsidiary holds about 40 
percent of the programmable
controller market. If Gould S.E.L. 
adopted Modicon's local-area net
work for its Quadrabyte product, 
Gould could be in a good position to 
piggyback installed industrial
automation products. The company 
has not revealed a LAN strategy, 
although a spokesman says broad
band technology will be used. 

Intel aims database machine 
at small systems 

Gould S.E.L. is looking for about 
15 to 20 OEMS this year, Weaver 
says. He adds that the product will 
not be sold by the Gould industrial 
or Modicon sales forces. 
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Intel Corp.'s two-year-old Com
mercial Microsystems Operation 
has introduced its first product, a 
relational database processor called 
the iDBP 86/440. Aimed at a wide 
range of systems, from low-end µcs 
to small mainframes, and a wide 
variety of applications, including 
small-business or office systems, 
the processor performs file and 
database-management functions for 
applications run by one or more host 
computers. It will be available as a 
board set or as a stand-alone system 
this fall. 

The iDBP uses two 8086 µps, 

running Intel's iRMX 86 operating 
system. One 8086 is dedicated to 
communications with the host CPU. 
The second handles all operating
system and database-software ac
tivity, such as database backup and 
recovery, transaction logging and 
data security. This 8086 also 
controls the iDBP's hardware re
sources, such as disk and tape 
drives. It is equipped with 128K 
bytes of RAM, which can be 
expanded to lM byte. 

Front-end, host-to-iDBP commu
nications are provided by what Intel 
calls personality modules. These 
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modules are the query languages or 
report or screen-generator software 
required to tie the host processor to 
the iDBP. Customer marketing 
manager Joe Huseonica says the 
company believes these interfaces 
make up only 20 percent of the job 
of designing a database processor. 
Therefore, Intel will not provide the 
interfaces to OEMS. Instead, the 
company will offer training on how 
to design a personality module for a 
host system. 

At the back end of the iDBP, 
standard interfaces such as those 
for SMD or Winchester-disk drives 
are available to handle as many as 
16 disk drives. A l/4-in. cartridge
tape drive interface is also available 
to handle disk backup if Winches
ters are used. 

Intel's iDBP provides the kernel of 
a relational database model. The 
kernel can manage structured or 
unstructured files and support 
hierarchical and networked data
bases through pointers and linked 
lists provided by Intel. Other 
database types, however, must be 
supplied by a customer. 

Huseonica says the iDBP runs two 
transactions per sec. for eight hosts, 
and slightly less than that for 16 
hosts. A transaction includes 10 to 
12 disk accesses plus the related 
data manipulations, he adds. One 
iDBP supports eight host interfaces. 
A typical system, including 0.5M 
bytes of RAM, an RS232 interface for 
host connection and an SMD disk
drive interface that supports four 
drives, sells for $9500 as a board set 
or $15,800 as a stand-alone system. 
The only competition Intel sees is 
Britton-Lee, Inc., Los Gatos, Calif. 
That company introduced a relation
al database machine for small 
systems, the IDM-200, early this 
year (MMS, February, p. 91) . 
Though priced close to $20,000 in 
OEM quantities, the IDM200 is a 10-
to 12-transaction-per-sec. proces
sor. Britton-Lee president David 
Britton says he's delighted with the 
Intel entry. "It helps cement the 
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idea [of database machines for small 
systems] better." He adds, "Now 
we're waiting for IBM." 

Though Intel's iDBP is priced a 
few thousand dollars less than 
Britton-Lee's, Britton doesn't think 
his firm will drop its price. Britton 
says, however, that had Intel taken 
a VLSI approach, that is, bring the 
price of the hardware down via a 
chip set, his company would 
compete in price. Britton adds that 
he does expect a VLSI version of the 
iDBP. 

That fits with Intel's plans for the 
product, as does a VLSI approach for 
all CMO products, says Vaemond 
Crane, vice president and general 

manager of Intel's Systems Group, 
of which CMO is a part. 

The iDBP is only the first in a 
series of products from CMO. This 
family will include a transaction 
processor, expected within a few 
months; networking systems, possi
bly ready by year-end; work 
stations, planned for next year; and 
new µp development systems , 
Crane says. CMO's total effort will 
be to move these and other products 
to higher levels of integration, he 
continues. He says parts of the 
iDBP, for instance, will eventually 
end up on silicon as chips. 

- Larry Lettieri 

High-capacity Winchesters 
set performance standards 

Even though the market for 
low-end 51/4-in. Winchesters has yet 
to hit full stride, drive designers are 
already looking ahead to new 
applications for their hardware, and 
are planning to introduce second
generation high-capacity, high-per
formance rigid-disk drives with 
capacities in the 30M- to 50M-byte 
range around mid-year. 

Many of these drives will show up 
in prototype form at the upcoming 
National Computer Conference in 
Houston, with several vendors 
scheduling evaluation versions for 
OEMS building systems based on 
desk-top processors as early as this 
fall. Production schedules for this 
new hardware are equally optimis
tic-some drive makers are plan
ning to begin volume shipments of 
the new Winchesters during the 
first quarter of 1983. 

The new Winchesters are charac
terized not only by increased 
capacities, but by significantly 
enhanced performance. "The aver
age positioning times associated 
with the small Winchesters that are 

Evotek's line of high-capacity, high
performance 51/4-in. Winchesters range in 
capacities from 7.BM to 51 .6M bytes. The 
drives operate at access times of 65 msec. 
using a stepper-motor actuator. Drives using 
voice-coil motors may be expected later on 
from the Fremont, Calif., start-up. 

now available simply won't cut it in 
the multi-user environment many 
systems designers foresee for 
desk-top µcs," says Menlo Park, 
Calif., industry analyst Jim McCoy. 
"In order to provide the response 
times these systems need, design
ers must move up to big-drive 
performance." 
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Atasl co-founders Frank Gibeau (right) and Stan Brown and a prototype of the company's 
first product /ine--a series of 1 BM- and 30M-byte 5114-in. Winchesters. The drives operate at 
access times of 30 and 40 msec. using an unspecified linear actuator design. 

Key to the increased performance 
McCoy and others see required by 
these systems is the widespread use 
of rotary and linear voice-coil 
actuators to position the read/write 
heads on the drive, and closed-loop 
servo systems to keep the heads on 
track. 

Use of voice-coil actuators will 
significantly reduce seek times in 
these new Winchesters. Use of 
closed-loop servo systems will 
permit designers to boost storage 
capacities by increasing track densi
ties rather than bit densities, thus 
maintaining existing data rates and 
allowing these new drives to be 
easily attached to the large numbers 
of controllers now available for 
Seagate Technology's ST-506 6M
byte 5%-in. Winchester and for 
ST-506-compatible hardware. 

Average seek times for stepper
motor driven Winchesters such as 
these can hit 150 msec., says Mike 
Kirby, formerly marketing vice 
president at Rotating Memory 
Systems, Inc., Milpitas, Calif., and 
now head of marketing at Santa 
Clara, Calif., controller house Data 
Technology Corp. RMS's yet-to-be
priced second-generation drives 
using rotary voice-coil actuators will 
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offer 40M bytes of storage and seek 
times in the 40-msec. range, 
however, Kirby adds. The new 
drives are scheduled to be demon
strated at NCC. 

San Jose start-up Atasi Corp., 
also plans to show a line of 
high-performance 51/4-in. drives 
around mid-year. Called the 5018 
and the 5030, the new drives will 
offer 18M bytes on three data 
surfaces and 30M bytes on five data 
surfaces (with higher capacity 
hardware to come). Access times 
range from 30 to 40 msec. using an 
unspecified linear actuator design, 
says company president Frank 
Gibeau. 

Other vendors looking to unveil 
high-performance, high-capacity 51/4 
-in. Winchesters include Micropolis 

Corp., Chatsworth, Calif., which 
plans a 40M-byte, rotary voice-coil 
actuator drive that will operate at 
access times in the 30-msec. range. 
The drive is scheduled to ship in 
evaluation versions late this year, 
with production quantities set for 
early 1983. Pricing is pegged at 
$1200 in 1000-lot quantities. 

San Jose-based Priam Corp. 
reportedly plans a line of 30M- and 
50M-byte 51/4-in. Winchesters 

equipped with linear voice-coil 
actuators similar to the ones used in 
its line of 8- and 14-in. devices. As a 
result of using this design, however, 
the Priam drive will be 2 in. longer 
than most 5%-in. rigid drives. 

International Memories, Inc. 
(IMI), Cupertino, Calif., plans to 
introduce a line of 6M-, 12M- and 
18M-byte 51/4-in. Winchesters this 
quarter, and a line of 25M- and 
45M-byte follow-ons early next year. 
Called the 5000H series, the new 
drives will use thin-film media and 
will offer average positioning times 
in the 40-msec. range, despite a 
decision not to go with voice-coil 
actuators. 

Instead, IMI plans to use high
precision stepper motors tied to µps 
to move the heads, and off-track 
sensors to keep the heads positioned 
accurately. 

Fremont, Calif., start-up Evotek 
Corp., plans a line of high
performance, 51/4-in. Winchesters 
with capacities ranging from 7.8M to 
51.6M bytes (MMS, March, p. 10). 
Like IMI, however, it is thinking in 
terms of high-performance (65-
msec.) actuators driven by micro
steppers rather than by voice-coil 
motors. The company plans to 
unveil eight of these drives at 
NCC-all equipped with thin-film 
media. 

Evotek is taking an aggressive 
stance as far as marketing their 
hardware, and plans to be price 
competitive with 6M-byte, 51/4-in 
Winchesters at the low end, and a 
major hardware supplier to systems 
builders using high-performance 16-
and 32-bit µcs at the high end. 
Evotek is forecasting production 
rates of 3000 drives per month by 
the first quarter of next year. 

Due early next year from Shugart 
Associates, says one source, are two 
voice-coil technology extensions to 
its SA600 line of low-end 6M- and 
!OM-byte drives. So far undesignat
ed, the new drives will be available 
in 15M- and 26M-byte versions and 
will offer average access times of 35 
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THE UPCOMING HIGH-PERFORMANCE, HIGH-CAPACITY RACE 
No. of drives 
introduced; date Model Capacity Access Delivery 

Company of introduction numbers (bytes) times Actuator type (evaluation; production) Price Notes 

Atasi Corp. 2; 20 '82 5018/5030 18M/30M 30-40 msec. linear voice coil 

Evotek Corp. 8; NCC '82 58xx/55xx Series 7.8M-51 .6M 65 msec. stepper motor 

IM I 3; 20 '82 5000H Series 6M-18M 40 msec. stepper motor 
2; 10 '83 25M/45M 40 msec. stepper motor 

Micropoli s 1; NCC '82 Series 1300 40M 30 msec. rotary voice coil 

Priam Corp. 2; NCC '82 

RMS 1; NCC '82 

Seagate Technology 1; 40 '82 ST-538 

Shugart Associates 2; 10·20 '83 

Tandon Corp 

msec. Tandon Corp. 's efforts, 
meanwhile, are reported to be 
focused on a 54M-byte drive. 

Small-Winchester pioneer Sea
gate Technology may also move 
aggressively into this market, 
although its first offering of this 
class, the ST-538, so far remains 
undefined. The 38M-byte device was 
originally designed to accommodate 
thin-film read/write heads and a 
conventional stepper-motor actua
tor. Late last year, however, 
Seagate put its thin-film drive 
program on hold (MMS, January, p. 
17). 

The impact of this decision on the 
unannounced ST-538 remains un
clear, although it is reported that 
the drive will be reannounced with 

30M/50M linear voice coil 

40M 40 msec. rotary voice coi I 

38M 

15M/26M 35 msec. rotary voice coi I 

54M 

ferrite heads in late 1982. 
Despite the move to high

performance, high-capacity 5%-in. 
Winchester technology on the part 
of these drive vendors, however, 
the size of the market for this 
hardware is not likely to reach 
volumes comparable to those pro
jected for lower cost, lower per
formance, lower capacity drives. 
Jim Porter, Mountain View, Calif., 
industry analyst and publisher of 
Disk/Trend Report projects that 
only 6000 5Y4-in. Winchesters with 
capacities of 30M bytes or more will 
be shipped by domestic u.s. OEM 
vendors next year, 16,000 in 1984. 

One reason for the slower growth 
projected for higher performance, 
higher capacity drives is the present 

Low-priced graphics system 
ready for shipment 

A family of CAD/CAM graphics 
systems with prices starting at less 
than $56,000 will be ready for 
shipment this month from Telesis 
Corp., Chelmsford, Mass. The 
systems are targeted for sales to 
companies that have been price
restricted from automating their 
design processes. 

Product prices range from 
$55,500 for a single-station black
and-white system to $151,000 for a 
dual-station color system. 

Each Telesis system includes a 
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Digital Equipment Corp. LSI-11/23 
computer and the RSXllM operating 
system. Storage is handled by a 
20M-byte Winchester-disk drive and 
a IM-byte floppy-disk backup, both 
manufactured by Shugart Associ
ates. Each system also includes a 
19-in.-high Hitachi monochromatic 
or color display and a 12-in.
diagonal Telesis function screen. 

Options include an International 
Data Sciences 560 matrix printer, a 
Cipher Data Products, Inc., mag
netic-tape backup drive and a 

20 '82; 30 '82 shock mounting 

30 '82; 10 '83 thin-film media 

20 '82; 10 '83 thin-film media 
40 '83 

30 '82; 40 '82 $120011000 

40 '82 

20 '83 $1740/500 60M bytes with 
RLL codes 

lack of a large, broadly established · 
base of systems capable of using 
them in large quantities. Low-end, 
6M-byte Winchesters have been 
greeted enthusiastically by system 
builders as logical upgrades to the 
5Y4-in. floppy-disk drives used in 
single-user, µc-driven, desk-top 
systems. McCoy believes, however, 
that the market for higher perform
ance, higher capacity hardware will 
evolve, and that it will evolve 
quickly. "If you could get a 
lOOM-byte drive to end users for 
$1000, the electronics and software 
needed to support it would be 
available," he maintains. "If on-line 
memory is cheap enough and 
reliable enough, it will be used." 

-John Trifari 

Hewlett-Packard Co. 7580A color 
plotter. 

A Pascal-written software engine 
uses a relational database architec
ture and provides full computer 
intelligence rather than simple 
graphics functions. The architec
ture allows each step of the design 
process to be logged into the 
database and stored for later 
comparison, revision and updates. 
That feature, says Gene Robinson, 
vice president of marketing for 
Telesis, gives the systems the 
performance of higher priced sys
tems from Applicon, Inc., Calma 
Co. and Computervision Corp. at 
the price of electronic-drafting 
systems from such companies as 
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INTERTEC'S INCREDIBLE 255 USER SMALL BUSINESS COMPUTER 

At last, there 's a multi-user micro
computer system designed and built the 
way it should be. The CompuStar™. Our 
new. low-cost "shared-disk" multi-user 
system with mainframe performance. 

Unlike any other system, our new 
CompuStar offers what we believe to be the 
most practical approach to almost any 
multi-user application. Data entry. Distrib
uted processing. Small business. Scientific. 
Whatever! And never before has such 
powerful performance been available at 
such modest cost. Here's how we did it ... 

The system architecture of the 
CompuStar is based on four types of video 
display terminals, each of which can be 
connected into an auxiliary hard disk stor
age system. Up to 255 terminals can be 
connected into a single network! Each ter
minal (called a Video Processing Unit) con
tains its own microprocessor and 64K of 
dynamic RAM. The result? Lightning fast 
program execution1 Even when all users 
are on-line performing different tasks! A 
special "multiplexor" in the CompuStar 
Disk Storage System ties all exter-
nal users together to "share" the 
system's disk resources. So, no 
single user ever need wait on an
other. An exciting concept ... 
with some awesome application 
possibilities! 

CompuStar™ user 
stations can be cont igured in 
almost as many ways as you 
can imagine. The wide variety 
of terminals offered gives you 
the flexibility and versatility 
you've always wanted (but 
never had) in a multi-user 
system. The CompuStar 
Model 10 is a program
mable, intelligent terminal 
with 64K of RAM. It's a 
real workhorse if your re
quirement is a data entry 

or inquiry/response application And if your 
terminal needs are more sophisticated, 
select either the CompuStar Model 20, 30 
or 40. Each can be used as either a stand
alone workstation or tied into a multi-user 
network. The Model 20 incorporates all of 
the features of the Model 10 with the 
addition of two, double-density mini-flop
pies built right in. And it boasts over 
350,000 bytes of local, off-line user stor
age. The Model 30 also features a dual 
drive system but offers over 700,000 bytes 
of disk storage. And, the Model 40 boasts 
nearly 1 Y2 million bytes of dual disk stor
age. But no matter which model you 
select, you'll enjoy unparalleled versatility 
in configuring your multi-user network. 

Add as many terminals as you like 
- at prices starting at less than $2500. 
Now that's truly incredible! 

No matter what your application, 
the CompuStar can handle it! Three disk 
storage options are available. A tabletop 
10 megabyte 8" winchester-type drive 
complete with power supply and our spe
cial controller and multiplexor costs just 
$4995. Or, if your disk storage needs are 
more demanding, select either a 32 or 96 
megabyte Control Data CMD drive with a 
16 megabyte removable, top loading car
tridge. Plus, there's no fuss in getting a 
CompuStar system up and running. Just 
plug in a Video Processing Unit and you 're 
ready to go ... with up to 254 more ter
minals in the network by simply connect
ing them together in a "daisy-chain" 
fashion . CompuStar's special parallel 
interface allows for system cable lengths 
of up to one mile ... with data transfer 
rates of 1.6 million BPS! 

Software costs are low, too. 
CompuStar's disk operating system is the 

industry standard CP /M*. With an 
impressive array of application soft- _ 

ware already available and several 
communication packages offered, 
the CompuStar can tackle even your 
most difficult programming tasks. 

Compare for yourself. Of all 
the microcomputer-based multi

user systems available today, 
we know of only one which 
offers exactly what you need 
and should expect. Excep
tional value and upward 
growth capability. The 
CompuStar™. A true price 
and performance leader1 
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If you can see it on a CRT, 
Dataproducts' new multi-function 
matrix can print it. 

Fast. 
Your play diagrams, graphs and 

block letters all look crisp, clear and 
solid - not like clusters of dots. And 

at a speed of 140 cps, the M-100 
prints beautifully three times faster 
than most daisy wheels. 

You get sharper alpha and numeric 
characters. You can print foreign 
languages. You can underline 
anything. 

The secret of this business graphics 
professional is the specially designed 
Dataproducts printhead. 

The column of 14 overlapping dots 
it prints gives you a continuous, solid 
vertical line. 

(Nine dots form the basic character. 

Introducing our M-100 Matrix Printer. 
Business grapliics never looked so good, so fast. 



There are two more dots for 
ascenders and three more for 
descenders and underlining.) 

The M-100 needs no regularly 
scheduled maintenance. 

The operator changes the ribbon 
and printhead. 

The sophisticated self-diagnostics 
let you spot and correct problems. 
And that saves service calls. 

The new M-100 is a very tough 
competitor that does beautiful work 

at a very competitive price. 
Check it out. 

Meeting Tough Standards. 
We're the largest independent 

printer manufacturer in the world. 
For 19 years we've been building 

printers for the biggest OEMs in the 
business. Their names go on our 
machines - which is a good testimony 
to the kind of work we do. 

For more information about the 
M-100-or any Dataproducts 

printer-call (213) 887-8482. 
Or write: 
Dataproducts, Marketing Depart

ment,6200 Canoga Avenue, Woodland 
Hills, California 91365. 

~;~~l~~~~~:~eting fP••. .· . England • 
Tel: 784-31161 
Telex: 298562 



We're not 
just selling 
50MB 
51A" Winchesters. 

We're selling 
solutions to 
your custo01ers 
application 
proble:ms. 

, 

~VllTEK 
1220 Page Avenue, Fremont, California 94538 

For more information about our new 50MB drives, call Jim Lawson, (415) 490-3100. 
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IDT 2200. First and only color graphics terminal with bubble memory! 
The IDT 2200, with bubble memory 
storage in the terminal, establishes a 
new standard in color graphics capability 
and reliability. Non-volatile bubble 
memory allows you to retain permanent 
displays in the terminal, and ensures 
data integrity even in the harshest 
environment. Bubble memory 
unburdens your host computer of 
memory requirements and dramatically 
reduces transfer time to the terminal. 
With its increased megabit capacity, you 
can build and store permanently an 
entire library of pictures and subpictures 
in the terminal. 

PLOT 10* software compatibility is 
now available. A new hardware vector 
generator draws vectors 10 times faster. 
New front access design permits easy 
maintenance, plus room for three 
full-color display memory planes. 

IDT 2200 with bubble memory. The 
newest reason why we're earning a 
reputation for cost-effective performance 
in color graphics terminals. 

Customer-configured ... performance -proven. 

• Highly reliable. Ruggedly designed for long 
life and low maintenance in 
industrial environments. 

• Non-volatile memory provides megabit 
capacity within the terminal for a library 
of pictures and subpictures. 

• Rapid display of graphics with bubble and 
subpicture architecture stored 
within the terminal. High-speed, 
high-resolution presentation. 512 x 512 
individually addressable pixels. 

• Subpicture architecture, using 
BUBBLEPICS™, MACROGRAPHICS'" and 
VECPICS' " , with auto-write and 
auto-erase capability, permits the 
creation of complex displays and 
high-speed animation with relatively 
simple programming. 

• Terminal's intelligence allows simplified 
programming using high-level ASCII 
commands. Communications require no 
special handlers or drivers, just a 
standard RS 232 serial interface. Binary 
and 8-bit parallel inputs also available. 

• Flexible packaging : rack mount, desk top or 
OEM configurations. 

• Interfaces available for selected color or 
black and white printer/plotters. 

*A Trademark of Tektronix, Inc. 

rrnJ ~~~~~d:~!~i1ve~~;~e~~~4~:~,~~~-S~rp. 
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Telesis Corp.'s first products, a family of 
six CAD/CAM systems and an applications 
software package for use in the design of 
PC boards, are fully compatible and range in 
price from $55,500 to $151,500. 

Summagraphics Corp., AM 
Bruning, Gerber Scientific Instru
ment Co. and Redac. 

Carl Machover, president of 
Machover Associates, a consulting 
firm that specializes in computer 
graphics, says that, while the total 
CAD/CAM market was worth $750 
million last year, the market for 
products priced at less than 
$100,000 is growing faster, and will 
be worth $810 million by 1986. 
"Traditionally, the typical buyers of 
CAD/CAM systems were companies 
doing more than $50 million worth 
of business a year," says Machover. 
"Those were usually Fortune 500 
companies that could afford systems 
priced as high as $500,000. 

Machover says that there are only 
about 3000 such companies in the 
u.s. He adds, however, that a 
company introducing a system 
selling for less than $100,000 could 
tap a potential customer base of 
30,000 companies doing $5 million 
worth of business or less a year. 
Such companies, he says, could use 
CAD/CAM technology, but have been 
unable to afford it. 

Telesis's Robinson says his com-
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pany's new systems were designed 
with such users in mind. "Our 
strategy was to take the design 
attributes of larger systems selling 
for well over $100,000 and pack 
those attributes into a low-priced 
system," he says. "CAD/CAM is no 
longer the domain only of Fortune 
500 companies." 

Robinson says that Telesis 
achieved the low price for its 
products by entering the market 
when the CPUf? and memory were 
relatively inexpensive. He says that 
companies with higher priced prod
ucts were encouraged to provide 
four- or five-station shared-logic 
systems because of the higher price 
of CPUs and memory when they 
introduced their products. 

"We were able to enter the 
market on the other side of the 
scale," says Robinson. "We have the 
same margins as companies with 
higher priced shared-logic systems, 
but we're able to sell our products 
for less because they're stand-alone 
units." 

Robinson says that by 1983, 
Telesis will provide networking for 
its systems and distribute process
ing power, rather than provide 

shared-logic systems. 
Initial software for the systems is 

a PC-board-design package, and 
additional offerings will be available 
soon, according to company spokes
persons. 

The company is considering a 
piping package application that 
would be provided by a third-party 
software vendor in Europe. "Pc
board design is a stepping stone," 
says Robinson. "It's not what we 
expect to be famous for in five 
years." 

Consultant Machover says that 
the Telesis products are competitive 
not only because of their price, but 
also because of their ease of use and 
ability to be upgraded. "The 
operator input is very easy to learn 
and allows users to increase design 
productivity quickly," he says. 
"Because of the architecture, the 
system offers users excellent 
growth capability. The problem that 
most people face with small systems 
is that they hit a ceiling, and they 
can't migrate into more sophisticat
ed systems. The architecture that 
Telesis is offering is flexible enough 
to provide a nice migration path." 

-Frank Catalano 

Cromemco desk-top system 
combines MC68000, 8-bit µp 

For the second time in recent with the announcement of the 
months, Motorola, Inc.'s 16-bit 
MC68000 µp has shown up with a 
Z80A µp in a small computer system 
designed to accommodate the wide 
base of applications-level software 
already developed for 8-bit desk-top 
processors. 

Called the System One, the new 
offering from Cromemco, Inc., 
Mountain View, Calif., incorporates 
a single-card dual-processor CPU 
based on the 8-MHz MC68000 and a 
4-MHz 8-bit Z80A, both of which are 
tied to an s-100 bus. Concurrent 

dual-processor system, the company 
announced the availability of the 
CPU as a board-level product, a 
family of memory boards and a 
memory controller. 

According to Cromemco, the 
MC68000 enables the System One to 
handle a wide range of scientific and 
engineering applications tradition
ally based on mainframe or mini
computer-level CPUs. At the same 
time, use of an 8-bit processor 
provides an inexpensive upgrade 
path for current owners of Cromem-
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Which egavault 
Winchester has 
Ill bytes? 

(And which one has 26 ... 44 ... 62 ... or 83 Mbytes?) 

To tell you the 
truth, we're not sure 
which is ·which either. 
From 26 to 116 Mbytes 
... they all look alike. 
Now, if you had the 
chance to look very 
carefully inside our 
Winchesters, you might 
see some differences. 
Most notice the variety 
of interfaces we off er. 
We've got one for 
ANSI, one for SMD 
and one for low, level 
(SA1000/ST512). And, 
if you or your customer 
ever wants to change 
from one interface to 
another-Presto-swap 
boards. 

Prices? We're on 
the low end. For in, 
stance, our 83 Mbyte 
unit (shown) is plug, 

to,plug compatible with 
14, inch drives offering 
similar capacities, but 
costs only $3190 in 
quantity 100 orders, 
with 30 day availability. 

Other people make 
Winchesters that look 
just like ours. We let 
them-so you're second 
sourced. We'll even let 
you make them. 

How did we get so 
smart about the Win, 
chester market so fast? 
We didn't. We're a 20, 
year,old company that's 
been making disk drives 
for some time. With 7 
patents and 3 pending. 
Our drives have always 
had other peoples' 
names on them. Now 
they'll have ours. 
Mega vault. 

6431 Independence Avenue, Woodland Hills, CA 91367, (213) 884-7300 
See us at NCC Booth #8710-11 
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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 

30 

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? 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 

Seagate Technology 
360 El Pueblo Road, Scotts Valley, California 95066 f408l 438-6550 TELEX 172114 SCVL 
Regional Sales Offices: Hopkinton, Massachusetts f617I 435-6961, Newport Beach, 
California f714l851-9964,Rlchardson, Texasf214l 783-671 I 
European Sales Office: SOOOMunchen 80WestGermany89-43-13-900TELEX 5 213 379 
Authorized Distributor: Arrow Electronla 

"Turning the tide in disc technology'' 
See us at NCC Booth A 159 in the Astro Arena •Availal>I< 40 ·a2 c 19s2 Seagat~ Technology 
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Software Saver 
Systems 
from Xylogics 

•REGISTERED TRADEMARKS OF DIGITAL EQUIP. CORP. ..REGISTER TRADE MARK OF WESTERN ELECT. 

More of Everything 
You Want ... For·Les! 

Are you already using some of the 
world's best operating system software 
- DEC*'s RT-11 , RSX-11 M*, RSTS* 
or Western Electric's UNIX**? Do you 
want immediate access to thousands of 
application packages and a cost-effec
tive way to create new ones? Do it with a 
state-of-the-art system that provides 
superior performance and reliability in 
the smallest, most flexible package 
available today .. . Xylogics' XL series 
computers. 

• For the DEC OEM and System 
Integrator: Software compatibility, 
better performance and more com
plete solutions faster -

• 16 Dual Slot Q-Bus Backplane 
• Fully Supported with Diagnostics 

•For the VAX or IBM user: A power
ful front end data concentrator 
capability 

•Unmatched growth potential: Up 
to 4MB of main memory, up to four 
600MB disks, 2-8 terminals, printers, 
modems, and much more 

•Unlimited applications: Quiet 
enough for the most demanding 
office, yet rugged enough for the 
factory floor. 

•Unbeatable performance: Reliable 
built-in high performance 34 or 70MB 
Winchester disks and 17MB car
tridge tape for software loading, soft
ware distribution and disk backup. 

Call Xylogics: Boston (617) 272-8140, 
Chicago (312) 660-1460, New York 
(201) 691-2800, London (0753) 78921, 
San Francisco (408) 995-5205, Los 
Angeles (714) 966-0888, Headquarters 
(800) 225-3317, and ask for information 
on our XL series of SOFTWARE 
SAVER SYSTEMS. 

)xylogics I 
" 

U.S. Heodqu•rtero: 144 Mlddleoex Turnpike, Burlington, MA 01803 Tel: (617) 272-8140 (TWX 711>-332-0262) European Headquarters: 4&-48 High Street, Slough, Berka SL11ES U.K. Tel: (0753) 78921 ; Telex 647978 
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co systems, say company sources. 
The previous top-end system was a 
Z80A-based processor with 512K 
bytes of main memory. 

Cromemco is aiming the System 
One solidly at high-end OEMS and 
systems houses, selling into the 
office-automation and factory
automation-and-control markets, 
and plans to support the MC68000's 
ability to address a full 16M bytes of 
main memory sometime next year. 
Presently, the system is configured 
to support a maximum of 4M bytes. 
Also due next year is a word
processing package. Software sup
port for the system is based on the 
CROMIX multi-user, multitasking 
operating system, a proprietary 
version of UNIX developed by 
Cromemco. Other software support 
includes FORTRAN' COBOL, BASIC, c 
and Pascal. 

Cromemco's System One is the 
second system to combine an 
MC68000 and a Z80A in the same box 
and follows the announcement of the 
TRS-80 model 16 this year by Radio 
Shack (MMS, March, p. 17). 

In the TRS-80116, the Z80A 
functions as a 4-MHz front-end 
processor to the MC68000. As a 
result, the higher speed 16-bit µp 
communicates with the system bus 
through the slower speed 8-bit 
device. This arrangement guaran
tees that software designed for 8-bit 
systems will run on the newer 16-bit 
configuration, but limits I/O speeds 
to the maximum capable of being 
handled by the Z80A. The MC68000 
operates at 6 MHz when it accesses 
its own 128K bytes of main memory. 
An additional 64K bytes of main 
memory are provided for the Z80A, 
and the smaller processor can access 
the MC68000 memory in 16K-byte 
increments, according to a Radio 
Shack spokesman. 

In Cromemco's implementation, 
both processors are attached asyn
chronously to the system bus and 
each operates independently at its 
maximum rated speed. Bus arbitra
tion in the system is handled 
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through a contention scheme that 
places the bus under control of the 
processor using it at the time, 
locking out the other. This insures 
that only one program can run on 
the bus at any given moment, but as 
an additional protection, Cromemco 
has designed what it calls a "record 
level lock" into the operating 
systems used by both devices. This 
keeps one processor from altering 
files assigned to another. 

Cromemco's dual-processor de
sign also brings with it some other 
advantages. The architecture of the 
System One can permit some 
simultaneous processing by both the 
Z80A and the MC68000. For example, 
the MC68000 could act as a delivery 
boy, handing over to the Z80A the 
large blocks of main memory that it 
can access. While the smaller 
processor is riffling through this 
memory, the bus could be freed, 
allowing the other processor to use 
the system resources. 

The main memory in the new 
system and in the main-memory 
add-in boards is based on 64K 
dynamic RAMs and offers total 
capacities of 256K and 512K bytes. 
Both provide built-in double-bit 
error detection and single-bit error 
correction via a modified Hamming 
code. The memory control unit can 
support up to eight memory boards 
and will permit the MC68000 to 
operate in either a word or a byte 
mode, thus permitting the new 
dynamic RAMs to be incorporated 
into existing 8-bit Cromemco sys
tems. 

The company's dual-processor 
board-level CPU also can be inserted 

Cromemco's System One is available as 
a complete boxed system with integral dual 
51/•·in. floppy-disk drives or a Winchester! 
floppy combination (background) or in board 
form. To the left is the dual-processor CPU 
containing a 16-bit Motorola MC68000 and 
an 8-bit ZBOA. Center foreground is the 
company 's newly announced memory
control unit for the System One; to the right is 
a 2M-byte dynamic RAM board. 

into lower performance Cromemco 
systems using memories designed 
for 8-bit processors. In this case, 
however, the MC68000 will operate 
at half speed, since it must access 
data stored in main memory in 8-bit, 
rather than 16-bit words. 

Single-unit prices for a fully 
configured 256K-byte System One 
with two 51/4-in. floppy-disk drives 
are $5495, and $6495 for the 
512K-byte version. Similar prices 
for systems incorporating a 6M
byte, 51/4-in. Winchester are $8495 
and $9495, respectively. At the 
board level , Cromemco's dual
processor MC68000/Z80A CPU is 
priced at $995 in single-unit 
quantities, the memory control 
board at $495, the 256K RAM board 
at $1095 and the 512K board at 
$2995. -John Trifari 

Xerox releases electronic 
printers, graphics software 

Two electronic laser printers 
released by Xerox Corp. 's Printing 
Systems Division may be the shot in 
the arm the company needs to gain 

market share in a comparatively 
high-priced technology, in which 
Xerox is a pioneer and leader. 

One Xerox product, the 2700, a 
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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. 
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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, Thlex 280888 MAISAL 
PARIS. (World Headquarters) 2360 
Bering Drive, San Jose. CA 95131. 
(408) 946-6700, Thlex 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 ACSB600-10 MTU single unit retail prices. 
Multibus ts a trademark and •eoas. 8089 and 8087 are products of 
Intel Corp. 
CP/ M-86 and MPt M-86 are trademarks of Digital Research. Inc. 
OASIS-16 is a prOOuct of Phase One Systems. lnc. 
XENIX is a trademark of Microsoft and is a microcomputer Implementation 
of the UNIX '· operating system. UNIX is a trademark of Belt Laboratories. 
Ethernet is a trademark of Xerox Corp. 

© 1981 Altos Computer Systems 

See us at NCC Booth #1114 
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ThePragma 
non-streamer ... 
• non1 

for Winchester 
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better 
memory back-up. 

Pragma's non-streamer Direct Access Cartridge 
System™ 1s simply a better solution. 

We made our system hold the tape still while a 
rotating scanner reads/writes data on tape in the same 
format as your disk drive. Ingenious! 

Your Winchester thinks it's talking to another 
Winchester But it's not. Ours is really a ·Pragmatic 
tape that thinks d1skr"'' ... but with all the advantages 
of tape 

We use a Y2-1nch removeable tape cartridge
like an 8-track stereo-with an 80M byte formatted 
capacity that attaches directly to a port on your 
Winchester disk controller. No need for an additional 

controller, associated memory or software. No dedi
cated CPU time during dump/restore. All in a pack

age the size of an 8-inch floppy 
With a 200KBS sustained transfer rate, our 

non-streamer is as fast as a Winchester ... up to 10 times 
faster than a streamer! It's an incremental device that lets 

your user copy a sector, a track ... even an entire disk. No 
need to copy hard errors iust to keep the data stream intact. 

Thus, a less complex and time-consuming off-load. You can 
back-up 80M bytes of data with read/verify in only 10 to 11 
minutes with a single command from the CPU. Just like 

disk-to-disk. 
Our DAC 2080 1s only $1700 in OEM quantitie" Call 
or write us and ask for a price on our special 

evaluation package-a Pragma non-streamer. 
And find out why non is better. 

8..Praqma 
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Pragma Data Systems, Inc. 
610 Palomar Avenue, Sunnyvale, CA 94086 
(800) 538-1895 
In California Call 

(408) 738-8215 
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Tl just cut the modem 
down to size. 

Introducing the 
TMS99532 FSK modem 
from Texas Instruments. 

Add just a few inexpensive parts to the 
TMS99532, and you get a complete 300-
bps modem, meeting Bell 103J Data Set 
Spec. The chip includes modulation, de
modulation, and even on-chip filtering. So, 
it's easy to design with. Easy to assemble. 

One-chip reliability 
Tl's new "single-chip" modem drastically 
reduces the number of parts, compared to 

standard, discrete modem design. Result: 
reliability is increased. And system cost is 
also decreased. In addition, the TMS99532 
comes in a space-saving 18-pin package. 

The TMS99532 has a TTL compatible 
digital interface. It can be connected 
electronically through a Data Access Ar
rangement (DAA), or acoustically via a 
microphone and speaker. Interface to a 
handset requires only a few op amps. 

New dialer 
And coming soon from Tl: a companion 
dual tone/pulse dialer. The TMS99531 is 

the only single-chip dialer that has both 
Dual Tone Multiple Frequency (DTMF) 
and pulse dialing capability. On-chip diag
nostic mode provides for quick verification 
of all digits. The TMS99531 is compatible 
with Bell 103J specifications. 

Write or call for more information on 
the latest leadership devices from Tl's 
extensive family of general purpose 
peripherals. Call your local 
TI field sales office, or ~ 
write Texas Instruments, rJt 
P.O. Box 202129, 
Dallas, Texas 75220. 

Texas Instruments invented the integrated circuit, microprocessor and microcomputer. Being first is our tradition. 

TEXAS INSTRUMENTS 
Cl 1982 To:.u Instruments l ncorporat~ INCORPORATED 87250 
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The operator is starting communications 
between the 2700 distributed laser printer 
and a central computer. The small 2700, with 
prices beginning at $18,995, also can be 
used for output with small business or 
minicomputer systems. 

relatively low-priced laser printer 
compared with the company's 
earlier offerings, is priced at 
$18,995 in single-unit quantities. 
The product may ultimately attract 
more small-business and minicom
puter OEMS to laser-printing tech
nology. By comparison, prices for 
the high-end 9700 laser printer start 
at $380,000. 

The other product, the 8700, is 
unique in that, when used with new 
graphics software and a scanner, it 
handles electronic publishing, the 
company claims. Thus, many of the 
costly and time-consuming mechani
cal steps in publishing are reduced 
or eliminated. It also expands 
Xerox's product applications. 

The 2700 printer may prove to be 
the catalyst for Xerox's OEM sales 
push. "They'd love to do a ton of 
OEM business," says 0. Ralph 
Finley, vice president of Dataquest, 
Inc. 's Electronic Printer Industry 
Service. Even though Xerox has 
focused, mainly through its Dallas
based Office Products division, on 
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Complete black-and-white publications 
can be "published" in hours with Xerox's 
graphics system. The 1050 graphic-input 
station (foreground) electronically scans, 
digitizes and transmits images to an 8700 or 
9700 laser printer (background) , where 
graphics are merged with text and printed at 
speeds as fast at 120 pages per min. The 
8700 also can be linked to data processing 
computers for high-quality printing at up to 
90,000 dots per sq. in. resolution. 

systems based on the Ethernet 
local-area network, it also is selling 
printer engines to competitors. The 
most recent such OEM contract is 
with Wang Laboratories, Inc. 

Operating at speeds as fast as 12 
pages per min., the 2700 prints on 
plain paper with a resolution as high 
as other Xerox laser printers-
90, 000 dots per sq. in. Pages can be 
printed in as many as five fonts 
each, and vertical and horizontal 
print can be mixed. 

In distributed-processing applica
tions, the printer uses bisynchro
nous communications at speeds as 
high as 9600 bps. When used with 
small-business or minicomputers, 
the 2700 is connected through serial 
bisynchronous interfaces or parallel 
interface options, including ones for 
Centronics and Dataproducts devic
es. Other options include 2770, 2780 
and 3780 emulation modes. 

One source says the only potential 
problem for the 2700 is that it may 
be overused as a line printer with 
powerful minicomputers, and thus 

may have reliability problems. The 
use quoted on a two-year lease is 
15,000 pages per month. Finley 
suspects that a major market for the 
2700 is as a replacement for a group 
of daisy-wheel printers. First deliv
eries for the product are scheduled 
for July. 

The 8700 has been received by 
potential customers as the flashier 
of the two products, especially 
because it can be configured to 
handle electronic document publish
ing. The 8700 laser printer produces 
copy as fast as 70 pages per min. 
The printer operates on-line, from 
most International Business Ma
chines Corp. computers, and is 
driven by magnetic tape off-line. 
Resolution on plain paper is 90,000 
dots per sq. in. 

The printer is controlled by its 
own processor and operating
system software. It uses two 
25M-byte fixed-disk drives to store 
systems software, electronic forms, 
fonts, signatures, logos and job 
descriptions. Type fonts can be 
changed character by character. 
The printer will be available in July; 
with prices starting at $212,000. 
Leases also are available. 

When used with a 1050 scanner, 
software to construct images and 
Ethernet, the 8700 is an output 
device for publishing, including 
merged text, illustrations, line art, 
photographs or computer
generated graphics. 

Xerox is betting on a sizable 
market for its publishing system. 
"More than 50,000 in-house and 
commercial printing facilities pro
duce black-and-white documents 
requiring graphics mixed with 
text," says Robert V. Adams; 
president of the Printing Systems 
division. Xerox quoted one study 
estimating that in-plant printing is a 
$30-billion market, or twice the 
value of sales generated by the 
commercial printing segment of the 
printing and publishing industry. 

Xerox claims that a black-and
white publication can be produced in 
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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, 0 .C. (714) 754-6111 

Hamilton, L.A. (213) 558-2121 

Hamilton , 0 .C. (714) 641-4100 

San Diego (714) 571-7510 

San Francisco (408) 743-3355 

COLORADO 
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 

INOIANA 
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 



'IIIE DSD 
FLOPPY SYS S. 

MORE OR LESS 
JUST LIKE Dl61TM!S. 

MORE FEXl'Ul{ES. 
LESSMONE'1 



When we designed our DEC®-compatible 
storage systems, we kept one very important idea 
in mind. 

"Compatible" doesn't mean "the same'.' 
So while our drives work perfectly with 

Digital's computers, they're also designed to give 
you more than just compatibility. 

Our 430 and 440 Floppy Systems are a case 
in point. 

The DSD 430. Your lowest cost 
RX02 alternative. 

Budgets being what they are, you'll be 
pleased to know there's a single-sided, double
density, I-megabyte floppy system you can buy at 
a ridiculously low price. 

But the best part is, even if it didn't cost less, 
the DSD 430 would still offer more than the 
alternatives. 

Like a built-in hardware bootstrap. LSI-11/23 
4-level interrupts. On-board diagnostics. And 
more. All with a low 51/.i" profile. 

TheDSD440. 
Your full-featured alternative. 

Our 440 has all the features of the eco
nomical 430, and then some. 

Like our exclusive HyperDiagnostics,'" a 
built-in, stand-alone diagnostic system that lets 
you test, exercise and debug without a CPU. And, 
in many cases, lets you get back up and running 
without a service call. 

The 440 works with the PD P®-11 as well as 
the LSl-11, and emulates both the RX02 and the 
RX01. What's more, it also supports the new LSI-
11/23 Plus in the RXOl mode. 

And the service and support to match. 
Like the rest of our systems, we back up the 

430 and 440 with DSD exclusives like our Rapid 
Module Exchange '" program, designed to give 
you next-day replacement of a faulty module. 
HyperService;· which takes over when your 
90-day warranty expires and covers everything. 
And a DEC-compatible sales and support net
work second only to Digital. 

So you see, when it comes to a floppy for 
your Digital system, there really isn't an alterna
tive. After all, why settle for something that's just 
compatible, when you can have a system that's 
incomparable? 

Corporate Headquarters: 2241 Lundy Avenue, 
San Jose, CA 95131. 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 

* OEMSo Don't m;,. U.e new 700 Se•~• of Multlbus WlnchntMS at NCC booth # A549, Aot•oa...,a, Houston. 

INTERNATIONAL SALES: Australia 03 /544-3444; Belgium and Luxembourg 02/7209038; Canada 416/625-1907; Central and South America 
(office in U.S.A.) 415/967-8818; Denmark 01/83 34 00; Finland 90/ 88 50 11; France 03/956 81 42; Israel 03 / 298783; Italy 02/4047648;Japan 06/ 323-1707; 
Netherlands 020/45 87 55; 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/l204-0; Yugoslavia 61/263-261. 

HyperDiagnostics, HyperService and Rapid Module Exchange are trademarks of Data Systems Design, Inc. 
DEC and PDP are registered trademarks of Digital Equipment Corp. 
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COLORPLOT™makes it simple. 
Now you can interpret your 

CAD/ CAM graphics quickly and 
accurately - in full color hard copy. 
It's simple with the Tri log COLORPLOT. 

COLORPLOT printer / plotters 
employ an uncomplicated, reliable 
design to provide raster matrix 
impact printing at its best. You get 
all of the benefits of CAD/ CAM 
color plotting - and none of 
the headaches. 

Tri log's patented multicolor 
technology provides full color or 
black printing on plain fanfold 
paper at 100 dots per inch resolution. 
Additional features include flexible 
color mixing (up to 256 colors), 
100% duty cycle, and built-in 
diagnostic self test. 

COLORPLOT also offers text quality 
printing at 150 LPM or matrix quality 
at 250 LPM. Yes, it's a line printer too. 

Best of all, COLORPLOT is econom
ical. No toners or chemicals are 
required. Full color hard copy is typi
cally less than 25<:: per copy or, if you 
use it as a line printer, only lC:: per copy. 

Contact Tri log today for further 
information on the COLORPLOT 
printer/ plotter. It's affordable, 
reliable, versatile, and it's sold 
and serviced by a worldwide 
distribution network. 

See us at NCC Booth #1625 and NCGA Booth #433 

(TRI LOG) 
We make it simple 17391 Murphy Avenue 
for fewer CAD/ CAM headaches. Irvine, California 92714 

FOR SALESMAN CONTACT CIRCLE NUMBER 24 {714) 549-4079 TWX (910) 595-2798 
FOR INFORMATION ONLY CIRCLE NUMBER 29 



a matter of hours by one or two 
people using electronic publishing. 
The same publication could take two 
weeks with several highly skilled 
people using conventional publish
ing techniques. The company also 
says electronic publishing start-up 
costs are low, and some other 
conventional expenses can be de
creased. Collating, for example, 
could run as high as 30 percent of 
the cost of producing a document. 
Using electronic publishing, pages 
are printed and collated in se
quence. 

Mini-Miera Warld 

Graphic information can be placed 
on the 1050 platen, where images 
are scanned, digitized and transmit
ted to 8700 or 9700 printers through 
Ethernet cable, or it can be merged 
through an option in the printer. 

The 1050 is made of a raster input 
scanner that functions at 2 ips and 
has a capacity of lM bits of images. 
That option, called graphics han
dling, enables digital images in the 
computer to be transmitted to the 
printer by magnetic tape or over an 
IBM computer channel. 

Xerox introduced two graphics 

packages for use with the system: 
electronic printer image construc
tion (EPIC), which converts comput
er graphics into print format for the 
printer, and integrated composition 
system (XICS), which is used for 
automated composition and page 
make-up. 

The graphics system will be 
available for the 9700 in September 
and for the 8700 in the first quarter 
next year. Without printer, the 
graphics system's price is $30,000 to 
$60,000. 

-L. Valigra 

are usually 128K bytes. 

Concurrent CP/M runs 
several tasks for one user 

The first implementation of 
concurrent CP/M-86 will be on the 
International Business Machines 
Corp. Displaywriter, an 8086-based 
word processor, of which nearly 
75,000 have been shipped. The 
company says the operating system 
will let Displaywriters operate as 
small-business systems. Industrial 
control, specifically robotics, and 
data communications are also likely 
markets for concurrent CP/M, says 
Digital Research. 

Digital Research, Inc. , Pacific 
Grove, Calif., has introduced a 
multitasking version of its popular 
single-user, single-task, 16-bit oper
ating system, CP/M-86. Called 
concurrent CP/M-86, it is said to be 
the first operating system for 8086-
and 8088-based µcs to allow a single 
user to perform several jobs at 
once. 

Essentially, concurrent CP/M-86 
creates several virtual machines at 
a user's console. Each of these 
virtual machines (or screens) can be 
called up by an operator at any time. 
Using concurrent CP/M-86, for 
instance, a user can print a file while 
updating another or while sending a 
message to a second system. 

Additional features of the opera
ting system are a real-time kernel, 
record and file locking, data and 
time stamps, password protection, 
error handling and reporting, 
network compatibility and multipro
gramming capability. Concurrent 
CPIM-86 is compatible with CP/M-86, 
the company's multi-user operating 
system. Further, concurrent CP/M 
file structures are compatible with 
all Digital Research operating 
systems, company officials say. 
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Programs running under the new 
operating system can address as 
much as lM byte of memory. The 
software supports as many as 16 
disk drives, for a total of 4G bytes of 
on-line memory. 

Concurrent CP/M-86 requires 40K 
bytes of memory. Company officials 
believe that most 16-bit microsys
tems will accommodate the opera
ting system because memory sizes 

Single-quantity end-user price for 
concurrent CP/M-86 is $350. 

- Larry Lettieri 

Carrier to offer satellite 
datacomm link for minis 

Many companies that tie remote 
equipment to central-site minicom
puters have grown familiar with 
such value-added networks as 
Telenet and Tymnet. These net
works route data traffic between 
dispersed sites using leased tele
phone lines and microwave links. 
Satellite links, with their potential 
for transmission at extremely high 
data rates, are commonly thought to 
be suited only for powerful, 
host-to-host communications. But 
one value-added carrier, Cylix 

Communications Network, plans to 
link remote terminals to their 
minicomputer hosts via its satellite 
network by this fall. 

Cylix, an affiliate of Data 
Communications Corp., Memphis, 
Tenn., recently converted its 10-
year-old, 65,000-mile terrestrial
line network to a satellite-based 
configuration. Since the satellite 
network started operations in late 
1981, Cylix has added network 
support for Burroughs Corp . 's 
Poll/Select and International Busi-
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Hewlett-Packard on 
OEM profitability 



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 
~~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 5/82 



Mini-Miera Warld 

ness Machines Corp.'s binary syn
chronous protocols. By this year's 
third quarter, the company plans to 
support any systems using the X.25 
or SDLC protocols as well. 

Because the Cylix satellite chan
nels operate at 56K bits per sec., the 
network falls in the mid-range of 
performance between such low
speed networks as Telenet!I'ymnet 
and the high-speed network planned 
by Satellite Business Systems. "We 
don't want the low-speed end of the 
market or the high-volume CPU-to
CPU transfer business," says Nick 
Carter, director of marketing re
sources. "Our network is best suited 
for remote-terminal to central-host 
communications." 

With satellite channel links, the 
distance between a user's sites has 
no bearing on the cost of transmis
sion. A minimum distance exists, 
below which satellite communica
tions are not cost effective, but 
above this variable minimum sepa
ration, operation costs are deter
mined by the volume of information 
transmitted each month. 

The minimum volume feasible for 
connection to the Cylix network is 
about 1. 5 million characters per 
month, Carter says. At this level of 
service, a user pays $340 per month 
per remote-terminal drop. Users 
also pay a one-time installation fee 
of $325 per remot.€ drop. Linking 
the host computer to the network 
carries a $900 installation fee, plus a 
$900 monthly charge for each 
4800-bps line or $1100 for each 
9600-bps line into the network. 

Cylix equipment and personnel 
handle all communications tasks for 
network subscribers, leaving the 
users responsible only for their own 
terminals and computers. Both the 
remote terminals and the host CPU 
connect to the network through a 
very smart modem (VSM) device 
provided by Cylix and built by 
Digital Communications Corp., a 
M/A-COM subsidiary. 

The VSM supports multi-dropped 
terminals off a single line and 
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performs polling activities, line 
diagnostics and protocol conver
sions. A single VSM handles multiple 
communication protocols on the 
same circuit using protocol
conversion processors (PCPs). 

Data travel from the VSM over 
phone lines to the nearest Cylix 

User 
terminals 

Cylix 
remote 
earth 

station 

by the network itself and half by 
customer-premise equipment." 
Johnson expects to have an installed 
base of 25,000 to 30,000 VSMs by 
1985. 

Although the company started its 
satellite network growth at a 
cautiously slow installation rate, the 

User host computer 

Cylix 
central facility 

0 Cylix responsibility 

0 User responsibility 

Connecting remote terminals to central-site host processors, the Cy/ix satellite network 
operates 26 nationwide earth stations. Cy/ix takes total responsibility for networking operation 
and management, from the remote VSM to the host VSM. 

earth station, where the signals are 
digitized and concentrated onto a 
56K-bps data channel. This data 
stream is encoded and modulated 
onto a carrier signal, converted to 
radio frequency, amplified and then 
fed through a wave guide to the 
earth station's antenna for trans
mission to the satellite. 

Upon reaching the satellite's 
transponder, the signal is amplified 
and sent to the central Cylix control 
facility in Memphis. There, the 
data's destination is electronically 
determined, and the data are 
retransmitted to the satellite for 
beaming to the destination earth 
node. 

Cylix operates 26 earth stations, 
and hopes to have 100 by 1985, with 
an expanded control facility, says 
company president Ralph Johnson. 
"At that point, our investment will 
total about $115 million," he says, 
"with half of the value represented 

initial operation has gone well, and 
Johnson expects to meet a peak goal 
of 450 new drops installed per 
month by this October. By year
end, the network, which supports a 
maximum of 25,000 drops, should 
have about 3500 drops installed, 
Johnson says. 

Cylix leases space on Western 
Union's Westar III satellite as its 
primary transponder, along with 
additional space on Westar I. 

Three companies have provided 
financing for Cylix's network
Scripps-Howard Broadcasting Co., 
Storer Broadcasting Co. and Digital 
Communications Corp. Cylix is also 
negotiating for private venture 
capital to provide additional financ
ing through at least 1985. The 
company has more than $7 million in 
backlogged orders, and Johnson 
expects Cylix to realize revenues of 
close to $100 million by 1985. 

-Dwight B. Davis 
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Optical keyboard design 
cuts component count 

The touch-input technology built 
into specialized CRT terminals to call 
up data is now being used by one 

row and column matrix of LEDs and 
sensors. The design of the keyboard 
also cuts power consumption, Theri-

A look inside: Optical Techniques International is using touch-input technology in its line 
of keyboards. The keyboards use the interruption of light beams passing between LEDs and 
sensors to detect discrete keystrokes . 

ault continues, and eliminates the 
generation of phantom key strokes 
if more than one key is hit 
simultaneously. 

The new keyboards are available 
in stepped, sloped or low-profile 
designs, and are now shipping in 
production quantities. To cut power 
consumption even further, Optical 
Technology plans to introduce an 
upgraded version of these key
boards using custom infrared (IR) 
transmitters designed by Motorola 
in place of the LEDs. That version 
will be announced at the upcoming 
National Computer Conference in 
Houston. First shipments of key
boards with IR transmitters began 
this quarter to Quotron. 

The new keyboards provide 
variable transmission rates, serial 
or parallel outputs, multi-character 
buffer memories and built-in diag
nostics. Pricing for both the LED
and the IR-based keyboards is a 
function of the configuration de
sired, but is said to be competitive 
with standard keyboards. 

-John Trifari 

Orange County, Calif., firm to 
reduce component count in a line of 
keyboards to one moving part per 
key. 

Developed by Optical Techniques 
International, Santa Ana, the new 
line of keyboards uses the interrup
tion of light beams passing between 
LEDs and sensors to detect discrete 
keystrokes. To cut total component 
count, each of these LED light 
sources is pulsed in sequence to an 
array of photo sensors and is 
multiplexed with the outputs of 
other LEDs making up the key
board. 

Engineer, teacher shortage 
will impact industry, says AEA 

The net effect of this arrange
ment, says marketing vice presi
dent Bob Theriault, is to reduce the 
number of LEDs and sensors by 
two-thirds and to boost reliability 
compared to other methods of 
implementing optical keyboards
dedicating one LED and one sensor 
to each character or establishing a 
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A national shortage of engineers 
and engineering educators threat
ens to limit the growth of u.s. 
high-technology industries, includ
ing minicomputer and µc industries, 
says the American Electronics 
Association. This conclusion was 
reached by a blue-ribbon committee 
on engineering education, appoint
ed by the AEA board of directors in 
1981 to study the shortage and 
recommend solutions. As a result, 
AEA has approved a short- and 
long-term plan to reduce the 
shortage. 

An AEA nationwide survey enti
tled "Technical Employment Projec
tions: 1981-83-85" states that, by 
1985, there will be a demand for 
199,000 electronic-engineering and 

computer-science graduates at the 
bachelor-degree level, but only 
about 70,000 will be available to 
meet the demand. Although engi
neering enrollments are up 7.2 

percent from 1980, only one of three 
qualified applicants are admitted to 
engineering programs because facil
ities, equipment and, especially, 
faculty are lacking. 

On the graduate level, AEA 
figures indicate that, in 1980, MS/EE 
degrees totaled 3470 (down 400 

from 1970), and Ph.D/EE degrees 
totaled 532 (down 351 from 1970). 

Factors contributing to this decline 
include rising tuition costs, low 
graduate-assistance salaries, fewer 
graduate fellowships and inade
quate facilities. A major disincen-
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THE 111511 HHC TAKES CllPUTEIS 
WHEIE THEY'VE IEVEI IEEI IEFllE. 

Your Personal, Portable Database. 
There were places you couldn't 

take a computer, or use one. Not 
any more. The Quasar HHC gives 
you the power of a 
computer anywhere 
you go . Planes, cars 
and boats, vacations, or 
wherever you may 
want to use it. The 
HHC can be your constant com
panion. So whatever data files or 
information you may need or 
want are always right at hand. 

The Quasar HHC gives you the 
full power of a 6502 microproces
sor. Programming in Microsoft 

Basic or the FORTH -like SNAP. 
And personal features like file 
creation, a calculator, and a real

time clock/secretary you 
can program to display re
minder messages. 

File data can be passed 
from one HHC to another 
or back and forth be

tween an HHC and another com
puter. Just connect 
both computers 
through the HHC 
RS-232C interface, 
or transmit/receive 
over telephone 

lines with 
the HHC 
acoustic 
coupler. 

There's 
never been 
a computer like the Quasar 
HHC. And never a better way 
to make you more effective. 

For information on the 
Quasar HHC Hand -Held 
Computer, including 
how to become a dealer 
or distributor, write on 
your letterhead to Quasar 
Group Director HHC. 

1:1:113 
QUASAR COMPANY, Division of Matsushita Electric Corporation of America , 9401 West Grand Avenue, Franklin Park, Ill. 60131 . (312) 451-1200 
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Grab the next 
plane, train, bus 
or cab to see 
our'1igh 
~rmance 
graphics 
<fisPlay 
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 VS 11/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;M Digital's 
advanced graphics tools 
package developed by 
Boeing Computer 
Services Company and 
PATRAN™-G, * a struc
tural modeling program 
from PDA Engineering. 

So if you're looking for a 
high performance graphics 

display, we'll make it easy to see 
the VSll/VSVll at your conven
ience. We'll 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 VS11/VSV11 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 VSUIVSVll 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. 
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tive to going on to the graduate 
level is the traditional high starting 
salaries for BSE graduates, as 
opposed to lower salaries in the 
academic community. The report 
states that academicians "compare 
industry's appetite for BSE gradu
ates to that of starving American 
Indians who, to survive the winter, 
ate the seed corn needed to plant 
the next year's crops." 

To help the industry get through 
the "winter," the AEA set up a plan 
to be implemeted this year. High
lights include: 

• A proposal to set an industry
wide standard of 2 percent of a 

company's R&D expenditures, fil
tered directly to colleges by 
companies or through an AEA 

foundation by way of equipment, 
teaching chairs, graudate fellow
ships or grants. 

• Establishing regional task forc
es of AEA Council Engineering 
Education Committees to act as 
liaisons between private industry 
and colleges. Industry executives 
will provide input on hiring teach
ers, arranging interviews and 
assisting in fund-raising for salaries 
and graduate fellowships. 

• Using the blue-ribbon commit
tee as a liaison between the federal 

Prime adds remarketers 
for vertical markets 

By consolidating its split product ers sold through Prime's direct sales 
line and by adding a new re- force. Both lines of equipment are 
marketing program, Prime Com- 32-bit machines, but Information is 
puter, Inc., Natick, Mass., hopes to a highly interactive operating 
increase cooperation between its system employing nonstandard lan
direct sales force and its resellers, guages, whereas Primos runs 
and to strengthen its drive into industry-standard languages such 
untapped vertical application areas. as FORTRAN and COBOL, and is well 
Prime's 26 existing dealers can suited for scientific and engineering 
choose to sign remarketer contracts applications. 
or retain ther dealer status. In The dealer program has been 
terms of benefits, there appear to very successful, says Roy Finney, 
be no major distinctions between Prime's director of marketing 
the two plans. programs, who says the dealers 

Prime started its dealer program account for about 20 percent of 
about three years ago when it got Prime's domestic revenues. But he 
seven Microdata Corp. dealers to believes the program has reached a 
add the Prime Information series to point at which it may place 
their lines. Prime's Information constraints on some dealers. This 
operating system is compatible at concern, coupled with Prime's 
its base level with the Microdata desire to add resellers who have 
Pick operating system, so applica
tion programs the dealers had 
developed for their Microdata 
equipment could also run on the 
Prime machines. The dealers han
dled a distinct line of Prime 
computers--the 1500, 11000 and 
15000-that ran the Information 
operating system and differed from 
the Primos-based 50-series comput-
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developed applications software for 
equipment other than Micr0data's, 
resulted in the formation of the 
remarketer program, Finney says. 

Most Prime dealers initially sold a 
differentiated product line horizon
tally within a specific region, 
Finney explains. "Now, our dealers 
have evolved to where almost every 
one specializes in one, two or three 

government and the President and 
to guide a standing committee, 
which will assist the Education 
Foundation in promoting companies 
that provide funds and resources to 
schools. 

• Establishing industry lobby 
networks in states with major 
electronics industries. These net
works will identify and support 
issues relating to program goals. 

• To appoint a manager to assist 
the Foundation in budgeting and 
regional task-force goals. 

-Nancy Love 

vertical markets." With specialized 
vertical software, many dealers 
already market their products 
nationwide, he says, "and they may 
find the territory arrangement an 
inhibitor rather than a help to their 
growth." 

Thus, the remarketer program 
encompasses resellers with vertical 
products having a nationwide mar
keting approach. Given their nation
al scope, the remarketers will have 
higher equipment-selling goals than 
the dealers, Finney says, but he will 
not specify the quotas involved in 
either program. Existing dealers 
can evaluate their marketing poten
tial, and choose to remain at their 
current status or to become 
remarketers. 

Regardless of their choice, the 
resellers will no longer handle the 
Information series, which is being 
phase out by Prime. To end 
confusion about the two product 
lines and to permit resellers to work 
more closely with Prime's direct 
sales force, all parties will now 
market 50 series machines. Prime 
remarketers will be able to develop 
programs that run under Informa
tion or the Primos operating 
system. 

As part of the shift to the 50 
series, Prime has introduced the 
model 450-II, designed to run 
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DESNET™ BRINGS 
ALL YOUR COMPUTERS TOGETHER. 

IN A LOW-COST LOCAL AREA NETWORK. 

In almost every major office, small computers 
are springing up like weeds. Even though there's 
a large central mainframe in place. And DP/MIS 
management is faced with decentralization, loss 
of control, and, of course, wasted resources. 

Now all your computers can play the same 
tune. Share the same data. And use the same 
resources. From mainframe to mini to micro. 
With DESNET. 

DESNET puts them all together in one 
efficient, low-cost local area network. To share 
your expensive high-speed peripherals and data 
transmission facilities, on-line file storage, or even 
implement your own electronic mail application. 
Even with dissimilar equipment that was never 
designed to work together. 

DESNET connects dissimilar equipment at 
an affordable cost. So you preserve your in-place 
investment. 

Only DESNET offers a choice of connecting 
media-baseband, broadband, fiber optics, or modem. 

And only DESNET can cost less than S250 
per CPU connection. 

Assume the conductor's role in all your com
puting operations. Call DESTEK at (415} 968-4593 
for full information, and the name of the DESNET 
dealer nearest you. It could be the most produc
tive thing you do today 
The DESTEK Group. 1923 Landings Drive. Mountain View. California 94043 

WE BUILD ACCESS TO PRODUCTIVITY. 
CIRCLE NO. 27 ON INQUIRY CARD 
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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 products. 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 

See us at NCC Booth # A811 
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Information. Priced at $98,000 to 
$200,000, the 450-II supports as 
much as 4M bytes of main memory 
and 63 terminals. It reportedly 
offers 50 percent more performance 
than the nooo, which it replaces. 
Prime also announced that its 
top-of-the-line 850 can now run the 
Information operating system, 
along with Primos. 

Prime dealer Information Plus, 
Houston, Texas, may wait awhile 
before signing a remarketer con
tract. Bill Tidmore, director of 
software engineering, says, "We are 
fairly happy where we are, although 
we foresee everybody's eventually 
coming under the remarketing 
program." 

Information Plus markets turn
key systems to manufacturing and 
oil and gas business. While the firm 
makes some nationwide sales, most 
business comes from the Houston 
region. 

Tidmore isn't too concerned that 
new remarketers will quickly 
threaten his company's niche. He 
says new companies just starting to 
work with Information "will have to 
go through a pretty stiff learning 
curve because working with Infor
mation takes some advancement in 
thinking techniques as compared to 
traditional languages." 

One factor that could prove to be 
a disincentive for Information Plus 
making the remarketer switch 
would be the resulting quota 
increase required by Prime. "Prime 
has a compensation program for 
meeting quotas, and we're doing 
quite well," Tidmore says. "It would 
seem folly to take on more 
responsibility and decrease that 
quota exception." 

The quota compensation is a 
minimal concern of another Prime 
dealer, GSG, Inc., Santa Ana, Calif. 
GSG president Ron Williams says his 
company has always marketed 
nationally and has sales that far 
surpass the Prime district quotas. 
GSG offers a broad scope of software 
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packages, but has strengths in 
government and educational appli
cations. 

Bob Nelson, GSG's executive vice 
president, thinks Prime's move to 
increase cooperation between the 
direct sales force and the resellers 
"is a very positive step for us. 
Already, we've seen a number of 
direct salesmen who are very 
willing to join forces with us," he 
says. 

Any doubts GSG's president has 
about the new program involve 
concern about Prime's long-range 
intentions. Williams cites Microdata 
as an example of a company that had 
a strong dealer network, abandoned 
it and suffered resulting financial 

problems. "I'm just a little curious 
about whether Prime is actually 
going toward a strong support of 
the remarketer through this effort, 
or whether they plan to eventually 
move the total marketing effort 
back into the corporation." 

Prime's Finney answers, "We 
have no intentions to drop the 
remarketer program down the road. 
We are looking for long-term 
relationships." He points out that 
resellers will continue to be the only 
remarketers of the Information 
operating system, and says, "We 
have no plans to sell the Information 
product direct. The remarketer 
move is a move to strengthen, not to 
weaken." -Dwight B. Davis 

Multibus controller handles 
Winchesters, floppies, tapes 

Mass-storage subsystems builder 
Data Systems Design, Inc., begins 
delivering its first non-Digital 
Equipment Corp.-compatible prod
uct this month. Called the DSD 7215, 
it is a Multibus-compatible control
ler said to handle Winchester- and 
floppy-disk drives as well as 
streaming-tape cartridge drives. 
The company also will offer subsys
tems based on the controller that 
include an 8- or 5114-in. Winchester
disk drive and either floppy 
hardware or tape-cartridge devices. 

Last year's $23 million in sales are 
proof that the DEC-compatible 
market is lucrative for the seven
year-old company. But sitting in the 
shadow of a giant such as DEC is not 
always comfortable. "One single, 
drastic move by DEC could hurt us," 
says marketing vice president 
George Fink. "The Multibus market 
is friendlier," he adds. "Anyone can 
build products for the bus." The 
move into the Multibus market, 
then, serves two purposes. "It 
makes us less dependent on DEC," 

Fink says, "and the diversification 
will allow us to continue to grow." 

Product manager David Aron
ovitz says the 7215 controls two 
40M- byte, SAlOOO interface-compat
ible Winchester-disk drives, four 
IM-byte, SA850-compatible floppy
disk drives or two Archive Corp. 
%-in. streaming-tape drives. Multi
plexing the board enables as many 
as four rigid drives to be accommo
dated, says Aronovitz. A 51/4-in. 
hardware version of the controller, 
called the 5215, handles the same 
number of devices. 

Both controllers are built around 
AMD2910 bit-slice processors. An 
Intel 8085 controls data bus 
transfers and handles general
housekeeping functions. It is tied to 
an on-board 4K-byte data buffer, 
error-correction circuitry and a 
hard-disk data separator. The 
on-board buffer allows data trans
fers between the rigid disk and the 
floppy or tape drive without using 
the system bus, Aronovitz says. He 
claims this feature enhances overall 
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THE CDNVER[;ENT COMPUTER EVOLUTION 
HAS STARTED AN DEM REVDWTIDN. 

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? 

ConvergentTechnologies 
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 



Your problem right now is to get your local area 
communications network on a track that will 
take you far enough, fast enough, and in the right 
direction. With communications technologies 
btanching out and racing off in every direction, 
it's tough to know where to start, and even 
tougher to predict where you'll be five or ten years 
down the line. You need to know you're going to 
be in the right place, wherever that happens to be. 

The key is freedom of choice. We'd like to 
suggest you take the track we've taken since we 
introduced Net/One, the first general purpose lo
cal communications system, to the industry. Take 
the track that allows you the most flexibility, free
dom of choice and independence. 

Choose a communications system that can 
respond to evolving technologies as they evolve. 
That lets you change direction when you want to. 

MULTI-VENDOR COMPATIBILITY, 
FOR EXAMPLE. 

Lots of companies are talking about connecting 
everybody's information processing devices up 
to anybody else's. If you have a technical back
ground, you know that's still largely a marketing 
fantasy. But you do need the freedom to choose 
equipment based on capability, rather than marry
ing a single vendor for the sake of compatibility. 

So the only kind of local communications 
system that makes sense is one that can truly 
make the equipment you already have work to
gether, and allow you the widest equipment 
choice in the future. 

We can't promise you universal compatibil
ity; either. But we can deliver far more compatibility 
than any other system offers. 

THEN THERE IS THE QUESTION 
OF MEDIUM. 

A lot of energy has been spent arguing the merits 
of broadband vs. baseband. What you need is a sys
tem that lets you use whichever medium or com
bination of media is right for your application. 
And further, your options should remain open to 
use other media in the future without investing 

() 1982 Ungcrmann·Bass, Inc. 
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more than you have to now. 
So that's how we designed Net/One. It's 

the only local communications system in the 
world which lets you choose broadband or base
band or both, with architecture that will allow 
you to add other media such as fiber optics in the 
future. With Net/One, you also have the choice 
of Ethernet compatible baseband or CATV com
patible broadband. 

NETWORK ADMINISTRATION 
MADE SIMPLE. 

Net/One includes a powerful administrative sta
tion that lets you configure the network to talk to 
your information processing equipment in their 
own native protocols. And you can select which 
types of Net/One communication services you 
want to provide to the attached equipment. All 
this without writing one line of software. 

BUT NET/ONE IS PROGRAMMABLE, 
BECAUSE IT HAS TO BE. 

If a local area communications system doesn't al
low you to adapt to your own special applications 
requirements, easily and efficiently, you'll end up 
tearing it out and starting over. Sooner or later. 

You may have already realized a user
programmable system is necessary for many 
applications. You may not have realized that 
only one company can deliver that to you. Now. 
Ungermann-Bass. 

In fact, we've been delivering Net/One 
since June of 1980. We've installed Net/One local 
area communications systems in universities, 
research labs, and a growing list of Fortune 1000 
companies who recognize that a local network 
communications system must leave you choices 
if you want to end up on the right track. 

Please call or write for detailed system 
descriptions, and our"How to Choose a Local Area 
Network" brochure. Ungermann-Bass, Inc., 
2560 Mission College Boulevard, Santa Clara, 
California, 95050. Telephone (408) 496-0111. dll 
Net/One from Ungermann-Bass 

areane 

MINI-MICRO SYSTEMS/May 1982 CIRCLE NO. 30 ON INQUIRY CARD 57 



STANDARD OPERATOR 
CONTROL PANEL 

Switch selection of 
interface parameters 
and forms handling 
allows simple OEM 
system integration. 

Automatic propor
tional spacing, with
out decreasing sys
tem throughput, sets 
the new standard for 
print quality. 

To cut service costs 
and reduce adjust
ments, the exclu
sive Kevlar" belt is 
stronger and lighter 
than steel, with vir
tually no stretch. 

For the highest ac
curacy in the history 
of daisywheel print
ing, our Microdrive"' 
carnagedrivemech
amsm has no cables 
orpuUeys. 

A Subsidiary of ITT 

- .. ace:. Booth #7119 
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DSD product line manager David 
Aronovitz says the 7215 controls two 
40M-byte, SA 1000 interface-compatible 
Winchester-disk drives. 

system performance. 

George Fink, DSD's marketing vice 
president: "The Multibus market is friendlier. 
Anyone can build products for the bus." 

company's Hillsboro, Ore., board 
division. 

In the subsystems business, DSD 
faces competition from Scientific 
Micro Systems, Inc. The Mountain 
View, Calif., company, a longtime 
DEC-compatible storage-system 

maker, has been delivering a 
Multibus-compatible Winchester-/ 
floppy-disk drive package for a 
couple of months, says a company 
spokesman. The FWTSOOO series 
mixes an SAlOOO-compatible Win
chester-disk drive with an SA850-
type floppy-disk drive. The control
ler handles two drives of each kind 
for a total storage capacity of SOM 
bytes. SMS is adding the 24-bit 
addressing capability to extend the 
board into the 68000 and 286 
markets, the spokesman adds . 
Depending on capacity, the subsys
tem sells for $6800 to $9500, 
including controllers. Controllers 
sell for $2000. 

DSD prices range from $6895 to 
$9195 for a 7215-based , 19-in. 
rack-mounted subsystem. Prices for 
subsystems using the 5215 control
ler and 51/4-in. hardware have not 
been set. The 7215 and 5215 
controllers sell for $2200 each. 
Volume production will begin in 
June. 

- Larry Lettieri 

Though most 16-bit Multibus 
systems are based on Intel's 8086, 
the DSD controllers are not limited 
to Intel processors and will run in 
any Multibus-compatible setup. 
Further, because the 7215 and 5215 
have been built to the IEEE's 796 
Multibus standard, they include the 
24-bit address lines needed for 
16-bit systems using memory
management and virtual-memory 
techniques. Among such systems, 
Aronovitz includes those based on 

Semiconductor advances may 
yield faster computers 

Motorola's 68000 and Intel's new Semiconductor memory and logic 
IAPX286. advances that could make comput-

DSD has positioned the new ing systems faster and more 
controllers against boards intro- economical were described in pa
duced by Intel last March. Unlike pers presented by International 
the 7215, however, Intel's SBC215A Business Machine Corp., Hewlett
is a single-function controller that Packard Co. and others at Febru
handles as many as four 8-in. ary's International Solid State 
Winchester-disk drives that use the Circuits Conference in San Francis
ANSI X3T9 interface. The ISBC215A co. The IBM advances include three 
is priced at $2000. A separate experimental devices-two very 
floppy-disk controller can be piggy- high-density memory chips and a 
backed onto the ISBC215A. The high-performance custom logic chip 
ISBX218 multimodule floppy-disk -and mathematical models and 
controller is priced at $540. Intel is design techniques to improve high
reportedly developing a streaming- density semiconductors. H-P dis
tape cartridge controller, but that cussed a six-chip, 32-bit, processing 
controller is not expected for some system that includes a high~density 
time, says a spokesman for the RAM. 
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One IBM chip, a 288K-bit dynamic 
RAM, is the largest capacity memory 
chip fabricated by IBM. It uses twice 
as much area to store four times as 
much data as that stored in the 
largest capacity chip (72K bits) in 
volume production at IBM, the 
company says. The new chip 
contains 294,912 memory cells, each 
of which stores 1 bit of data, for 
total storage of 32, 768 9-bit charac
ters, or about 7000 words. It has 
four independent memory arrays, 
each with 73,728 cells. Narrower 
line widths for patterns defining 
circuit elements help to make the 
chip very dense. Access time is 350 
nsec., half that of the 72K-bit chip. 

The second IBM memory chip, 
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1000 Family of Band 
by our Documation 

., combines print speeds 
JrOm 1000 to 1600 lines per 

operator Interchangeable 
e that can be character 

for special applications. 
n to an Integrated forms 

, the 1000 features 
Ion's easily maintained, 

tad hammerbank assembly. 
stry standard Documation 

Readers handle all card reading 
rements from hand feeding up 

cards per minute. These 
assure easy handling and 
reading of OCR, mark sense 

.-unch cards. 

For the large system 
Large system, high-performance 

tape products are the basis for 
Storage Technology's quality repu-

als: It's called 

nee 
tation. The 3400/3600 Series Tape 
Subsystems transfer data at speeds 
ranging up to 200 inches per second 
in NAZI/PE or PE/GCR recording 
densities. 

The Model 8650 Dual Spindle Disk 
Drive, at 1.2 Gigabytes, introduced a 
new dual port feature which drama
tically reduces data lock-out due to 
string contention. The 8880 Disk 
Control Unit allows up to eight chan
nel access with each of two storage 
directors attached to four indepen
dent channels. In addition to a 3 
MByte data streaming transfer rate, 
the 8880 features the flexibility of 
command chaining and a channel 
speed matching buffer. 

The Documation Impact 3000 Band 
Printer offers field upgradeable print 
speeds ranging from 1800 to 3000 
lines per minute. Optional features 
include a 160 print position 
capability. 

For more detailed information 
about Storage Technology's OEM 
products, contact Storage 
Technology Peripherals Corporation, 
P.O. Box 399 M.D. 3N, Louisville, CO 
80027 or call (303) 673-4066. Telex 
45690. In Europe, contact Storage 
Technology Ltd., 2 Rubastic Road, 
Southall, Middlesex, UB2 5LL, 
England. Telephone 571-0062. 





mast PC's use their expansion 
added memory and peripheral 

JOU may be forced to choose one 
Add memory, lose peripherals. 

tlefla. 
le m was designed with an array 

connectors and interfaces that 
1'00ttl to grow; even when you 

to maximum RAM. 
bottoms~up tour of the opposite 
consider the possibilities. 

ill Itself. Its standard 128K 
twice what some of the most 
PC's offer as standard. Upgrade 

· um 256K RAM, and you've still 
unused expansion slots. 

'Jlltives+ Daisy-·chain up to three 
ith the Apple Ill's built~in drive, 

a back panel connector, for 
K floppy disk storage. 

ProFde!" Mass storage made 
a very quick, very quiet 5-Mb 

Ideal for software development or 
'PPlications. 

Shown.is our standard Monitor 
cri$p green phosphor display. But 
m can drive any popular black 
oroolormonitor.16-color graphics 
is standard. 

Silentype ™ Personal Printer. Very afford
able, virtually noiseless, and perfect for 
rough copy, B&W graphics and quiet offices. 

Letter Quality Printer. For professional 
caliber word processing with Apple Writer III 
software. The Apple III can drive virtually 
any printer in any task, from preparing 

· reports to printing forms. 
Color Plotter. To make the colorful most 

of the Apple Ill's high res graphics in charts, 
graphs and designs. 

Phone Modem. Which, with Access III 
asynchronous communications software, 
lets you communicate with other PC's or 
with mainframes at up to 9600 bps. 

Only the Apple III can handle all of the 
above, all at once, without losing its memory. 
And even though you may never configure 
your system just like this, it's important to 
know how far you can grow. With a couple 
of OEM Prototyping Cards. Or your own 
specialized peripherals. Or future technology. 

See your authorized Apple dealer for a 
spec-to-spec comparison of the Apple III 
and the most muscular new PC's. 

You'll find that, even with 256K, most of 
them just can't stack up. 

The personal computer. 

~ (in California, call 800-662-9238) for the authorized Apple dealer nearest you, or for information on our National Accounts Program. 
~Inc., Advertising and Promotion Dept., 20525 Mariani Ave., Cupertino, CA 95014. NCITE: Apple Computer does not currently manufacture or 
~ color monitors, graphics plotters or telephone modems. Apple is a registered rrademark of Apple Computer Inc. 
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IBM's 72K-bit bipolar memory chip. 

which stores as much as 72K bits, 
uses high-speed transistor technolo
gy, but does not sacrifice high 
density. Data-access time is 50 
nsec., compared with 600 nsec. for a 
72K-bit field-effect transistor chip. 
Called a 72K-bit bipolar dynamic 
RAM, the 6.13- x 6.33-mm. product 
stores information in a two
transistor cell rather than the 
one-transistor cell used for FET 
technology. The chip is divided into 
10 sections, each having about 8000 
memory cells. Nine sections are 
used, and one is redundant to 
improve manufacturing yields. Bi
polar transistors must be electrical
ly isolated from each other to 
function faster than FETs, but IBM 
claims to use new processing 
techniques that allow bipolar tran
sistors to be squeezed together 
almost as closely as FETs. Both the 
288K- and 72K-bit memory chips 
were developed at IBM's Burlington, 
Vt., facility. 

The third IBM device detailed is a 
custom bipolar logic chip with more 
than 4000 high-performance logic 
circuits and enough ROM to store 
13K bits. As an experiment, a 
processor function was customized 
with logic organization built directly 
into the physical design, achieving a 
level of customization previously 
found only in FET technology, IBM 
claims. Each custom chip has the 
memory addressing function of a 
small computer and about as many 
logic circuits as an IBM 360/model 30 
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H·P's 32-bit processing system. 

mainframe. Programmable logic 
arrays and the ROM control data 
flow. The ROM has a 23-nsec. access 
time and 300-mW power dissipation 
over an area of 6.82 sq. mm. The 
chip was a joint project at IBM 
facilities in Kingston, N. Y., and 
East Fishkill, N. Y .. 

Other IBM papers on high-density 
semiconductor technology revealed: 

• A systematic approach to 
understanding factors limiting 
memory-chip manufacturing yields. 
That approach has aided in mass
producing IBM's 64K- and 72K-bit 
memory chips. 

• A mathematical model to 
predict manufacturing yields of 
chips with capacities of as much as 
256K bits. 

• An approach to automating 
design of high-density programma
ble logic array circuits that allows 
faster circuit layout preparation by 
designers. 

H-P discussed a 32-bit processing 
system based on the 32-bit µp chip 
the company introduced last year at 

IBM's 288K-bit memory chip. 

1sscc. The system consists of six 
chips-the 32-bit processor, a 
memory controller, RAM, ROM, an 
1/0 processor and a clock generator. 
Each chip is implemented in 
1-micron NMOS-111 technology, and 
is said to have three to eight times 
the circuit density of commercially 
available processors. 

The memory subsystem consists 
of one card with the memory 
controller, the clock, 640K ROMS or 
128K RAMs. The processor chip, 
which measures about% sq. in., has 
a 55-nsec. micro-cycle time. It 
contains 450,000 transistors with 
9.2K of 38-bit words of control store 
ROM. The RAM has 660,000 devices. 
Both RAM and ROM have 165-nsec. 
access times and 110-nsec. cycle 
times. The chips are bonded to a 
copper core substrate for higher 
performance connections and for 
cooling the memory subsystem. 

- Lori Valigra 

Tandem stresses ergonomics 
in first in-house terminal 

In what could be the first move 
toward developing its own in-house 
peripherals manufacturing capabili
ty, Tandem Computers Inc., Cuper
tino, Calif., unveiled an intelligent 
terminal designed to meet the 
stringent rules and regulations 
company officials feel may .be 

imposed on hardware vendors in the 
u.s. to promote operator safety and 
comfort. 

Designated the model 6530, the 
terminal is the first peripheral to be 
designed and built by Tandem, and 
will be produced at the company's 
newly established Austin, Texas, 
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Unretouched photos - 1dentical conditions 

Our competitor on the right claims high resolution 
But what about that glare?The washed-out background? 
And the black and white screen? It's enough to give 
you a headache. 

The TeleVideo terminal on the other hand, with its finer 
character dot matrix, sharper background contrast, and 
a black-on-green non-glare Panasonic screen is much 
easier on the eyes. 

Obviously 

EveryTeleVideo terminal has just four basic modules. 
Each module is the best that can be made. 

Every screen, keyboard switch, power supply and 
video module on every Tele Video terminal is identical. For 
the same high reliability And same ease of service. 

Which would you 
None of our competitors can say that 

If you order 200 terminals today, we can ship them 
tomorrow. If you order 500, we 
can still ship them tomorrow. 

The 
And if you order a 1,000, well, 920C 

maybe you 'll have to wait a day 
or two. 

The 910 
PLUS 

.... ~ 
- - ....... 

We put our terminals 
through five bad days 
so you'll never have 
even one bad day. 
Our terminals are designed 
to withstand heat up to 

California Santa Ana 714/557-6095, Sunnyvale 408/745-7760, Georgia Atlanta 404/255-9338, Texas Dallas 214/980-9978, lllm01s Chicago Area 312/351-9350, 



rather read all day? 
155°F and shocks that simulate being tossed in the 
back of a truck . And before any terminal reaches you, 
every ma1or component goes through a five day series 
of thermal and power-on cycling tests. 

The result? 
The highest reliability rate in 

our industry. 

TeleVideo sells 50% 
more terminals a 
month than our 
nearest competitor. 

Three years ago, TeleVideo shipped its 
first terminal. Today, we're the number one 

Boston 617/ 668-6891 , New York/New Jersey 201/267-8805, 

The independent terminal supplier 
910 One reason is because our 

"~!!!!~advantages are clearly visible. 
· ;ii 8 hours a day. 

For more information call, toll-free, 800-538-8725. 
(In California, call 408-7 45-7760 ) Or call your nearest 

TeleVideo sales office. 

• ® 

TeleV1deo 
All TeleV1deo terminals can be serviced by 
your nearest GE lnstrumentabon and Com
mumcabon Equipment Service Center 

CIRCLE NO. 39 ON INQUIRY CARD 
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First in-house peripheral from Tandem 
Computers, Inc., Cupertino, Calif., is 
designed to meet what company executives 
feel will be soon-to-come rules and 
regulations governing safety and comfort of 
operators of computer terminals. Called the 
6530, it incorporates a tilting, pivoting 
monitor and a two-position elevated key
board with palm rest among other ergonomic 
features. 

facility. In announcing the hard
ware in conjunction with the 
company's recent annual meeting, 
however, Tandem executives down
played future peripheral develop
ment plans. Instead, they focused 
on the issue of operator comfort and 
on the ergonomic features incorpo
rated into the new device. 

"Comfort is a key element in 
operator performance and produc
tivity," explains Tandem president 
Jim Treybig. "Sitting in front of a 
terminal all day can be a problem, 
and if we don't take care of this 
problem, the unions will." Treybig 
says this is already the case in 
Europe, where Tandem hopes to 
move a lot of the new terminals by 
offering as many as seven keyboard 
languages, including u.s. and U.K. 

English, German/Austrian, French, 
Spanish and Swedish/Finnish. Lan
guage selection is handled through 
an integral extension to the 
terminal's configuration menu, and 
keyboards are available to match. 
This configuration menu can be 
accessed anytime by an operator, 
who can also change the form of the 
cursor and/or the volume of the bell 
and specify the column where it is to 
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MINIBITS 

BOOK ABOUT DG COMPUTER WINS PULITZER 
A sensitively written book about Data General Corp.'s MV/8000 super

minicomputer development has brought Its author and the company more 
attention that either probably expected: a Pulitzer Prize for general non
fiction. Tracy Kidder's The Soul of a New Machine, released last fall, 
soared in sales, reportedly selling more than 100,000 hardcover copies. 
Excerpts appeared in The Atlantic Monthly and Reader's Digest maga· 
zlnes, and the book was reviewed in trade and consumer press allke. The 
book chronicles the development of DG's 32-bitter and details the lives 
of the engineers dedicated to developing the computer (MMS, August, 
1981, p. 85). It is perhaps the most popular account of the secrets of the 
computer industry. Movie rights are under discussion. 

NEW JAPANESE PRODUCTS AT NCC 
Nissei Sangyo America, Ltd., Wellesley, Mass., the u.s. OEM sales 

organization for Japanese manufacturers, will unveil a 18·bit µ.c and more 
than a dozen peripherals at next month's National Computer Conference in 
Houston. The KDS· 7880 µ.c has been available in Japan but is new to the u.s. 
market. Based on Intel's 8088 CPU, the µ.c has various memory, storage, 
interface and display options, including color graphics and voice synthesis. 
The system, aimed at the small-business market, accepts Multibus· 
compatible peripherals and runs CP/M and MS·DOS operating systems. The 
price has not been announced but is expected to be around $1700 In OEM 
quantities. 

COMPUTER FAIRE IN EVOLUTION, DRAWS THOUSANDS 
While still primarily a software-oriented get-together of µ.c enthusiasts and 

users, the recent West Coast Computer Faire in San Francisco Is rapidly 
turning into a hardware-oriented show attracting system vendors and 
integrators alike. The changing nature of the show, which reportedly drew 
40,000 attendees over three days, was demonstrated on the exhibit floor. 
Side by side with user groups, open-box component vendors and small 
software and memory-board operations were an Increasing number of 
peripheral and software vendors whose products were clearly targeted at 
sophisticated end users and OEMS using personal computers. Also In 
attendance was CompuPro, Inc., which announced a high-speed operating 
system based on a proprietary implementation of MP/M-88 that allows 
simultaneous running of 8· and 16-bit programs. Durango Systems also chose 
the Faire to unveil full-scale, desk-top, 5V4·in. Winchester-based systems 
aimed at vertical applications in the insurance and wholesaling industries. 

CONSTANT DEMAND FOR ELECTRONICS EXECS 
Demand for electronics executives In the fourth quarter of 1981 remained 

at 13 percent of total national executive demand, the same percentage as 
during the third quarter of 1981, according to executive-search firm 
Korn/Ferry lnternatlonal's 40th National Index of Executive Vacancies. 
However, there was only a 2 percent increase In demand for the year 1981 
over 1980. 

"The increase in demand for executives in the electronics industries Is 
particularly noticeable In the Eastern region, where demand rose from 14 
percent to 16 percent in the last quarter," says Mark L. Tornchin, managing 
vice president of Korn/Ferry's High Technology Division. "There is an overall 
demand for marketing executives and for executives in technology-related 
disciplines for office automation and for CAD/CAM. 

Nationally, senior executive hiring fell 11 percent, the first annual decline 
in the 1 o-year history of the Index. Moreover, executive salaries gained only 
1 to 9 percent, the smallest growth in the past five years. 
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When your name is on the outside, 
No one can afford to have his system breakdown because 

the printer didn't hold up. That's why OEM's prefer the 
reliable GE 2120 and GE 2030 matrix printers. 

The GE advantage began in 1969, when we introduced 
the first electronic printer with modem LSI circuitry. From 
that beginning, we made a commitment to advance the qual
ity and reliability of printer technology. 

Today, GE is a full-line printer supplier with over a de
cade of expertise meeting OEM data printing needs. 

Stylish, compact, lightweight and easy-to-use, our eco
nomical high performance GE 2120 (120/150 cps) and GE 
2030 (30/ 60 cps) printers are flexible enough to work with 
most computer systems. 

Both are available in KSR and RO models and come 

with an impressive list of standard features. And there's a 
range of options available to meet your customers' needs pre
cisely. A 32K Text Editor allows you to work off-line to re
duce on-line time and communication charges as much as 
703. Transmission speeds from llO to 9600 baud. A range 
of data buffers from 2K to 16K handles high transmission 
speeds precisely. Internal FCC-registered auto-answer mo
dems save work space and external dataset costs. You get 
choices in paper handling: friction, pin feed platens, or ad
justable tractors. Plus other useful options and accessories 
to meet specific needs. 

Talk to General Electric today. We're the industry lead
er in electronic printing. We pioneered the industry in the 
first place. 

GE 2000 reliabili!}' backs you up inside. 

First In Electronic Printing. 
For the solution to your printing needs, call TOLL FREE 800/ 368-3182. 

General Electric Company, Data Communication Products Department, Waynesboro, VA 22980. In Virginia, call 703/ 949-1170. 

Or Call General Electric Data Communication Products Department Sales Offices. Eastern Region: Atlanta, 404-256-1966 
•Boston, 617-657-4800 • Chicago, 312-577-llOO •Meriden, 203-238-6800 •Pittsburgh, 412-566-4166 • Wcishington, 
301-770-4434. Western Region: Dallas, 214-661-5137 • Los Angeles, 213-701-0353 • San Francisco, 408-925-6648. 

See us ot tho NCC Booth No. ~61~ N E R A l • E l E CT R c!R~LE NO. 40 ON INQUIRY CARD 
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Computational speed of 
24 million floating-point 
operations per second -
with all the advantages of 
32-bit floating point arith
metic- that's MAP-400! 
Virtually twice as fast as 
an AP-120B~ By adding 
the MAP-400 to your 16-
or 32-bit minicomputer, 
you have the fastest, most 
cost effective number 
cruncher available today 

OPERATIONS 

1024 Complex FFT 

1000 Point Complex 
Vector Multiply 

1000 Point Vector 
Arctangent Y /X 

1000 Point Rectangular to 
Polar Conversion 

1 ooo Point Vector Log 

1000 Point Vector Add 

Processing Time t 
in Milliseconds 

MAP-400 AP-1208* 

-- -- -- -- -- -tF.xecut1on time on a per block basis for continuous block processing 
• AP-1208 is a trademarl< of floating Point Systems, Inc 

arithmetic and up to 18 
megabytes of 1/0) -
without interference. 
That's another impressive 
"first" in your favor. 

MAP-400 derives from 
the highly successful MAP 
product line of 3 2- and 
64-bit array processors. 

Wb 1 
' 

Comprehensive software 

sett e Or ~akes it user-friend~y; a 
library of over 200 signal 

in its price class (about l/3 the price of a 
32-bit minicomputer alone). 

processing, math, 1/0, and 

I 1 support functions, and an easy-to-use devel
OQQ opment package for writing and debugging 
~~ • your own special algorithms is available for MAP-400 not only offers raw speed, but 

real- time throughput in your most demanding 
tasks. 1/0 processors for digital, analog, and 

remote storage 
devices run con
currently with the 
arithmetic unit -
each at peak rates 
(24 MFLOPS of 

MAP. And the MAP family has a track record of 
over 500 installations world-wide. 

Shouldn't you be exploring the advantages 
MAP-400 can offer for your next number crunching 
requirement? Get the facts today. Write or call 
for your free array processor 
guidebooks, for a 
demonstration or for 
applications assistance. 

CSPI 
THE ARRAY PROCESSORS 

40 Linnell Circle, Billerica, Massachusetts 01821 • 617 /272-6020 • T\X/X: 710-34 7-0176 
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ring, set the volume of the key click 
(or turn it off) or set a dotted line 
between the last and next-to-the
last lines on the display. 

Other ergonomic features incor
porated into the terminal, Treybig 
adds, are non-glare finishes and 
low-contrast colors to ease operator 
eyestrain, a pivoting monitor with 
an adjustable tilt angle and swivel 
to compensate for background glare 
and for differing operator heights 
and a detachable keyboard with 
palm rest and two-position adjust
able tilt angle. 

To ease operator fatigue caused 
by eyestrain, the 6530 features a 
15-in. non-glare monitor screen with 
green-phosphor characters dis
played on a dark backdrop for 
enhanced contrast. The screen uses 
a 60-Hz refresh frequency indepen
dent of the power-input frequency 
to produce a non-flickering display. 
The new Tandem terminal also 
features a front-mounted bright
ness control that allows the operator 
to compensate for different lighting 
conditions. 

Tandem's hardware is also de
signed to fit into the company's 
N onStop minicomputer-based 
transaction-processing systems. 
"Data integrity is extremely impor
tant to us," says Tandem marketing 
vice president Dave Mackie. "What 
Tandem has done in its N onStop 
systems will be incorporated into 
the new terminal." In this regard, 
Tandem executives stress that the 
6530 is one of the few terminals to 
incorporate parity checking on its 
on-board memory bank, although 
the terminal is not completely 
redundant. Also subject to parity 
checks on the 6530 are data buses 
and communications lines. 

The device operates in both 
multi-point and point-to-point net
works and transmits and receives 
data in conversational or block 
modes at speeds ranging from 50 
bits per sec. to 19.2K bps using 
synchronous or asynchronous proto-
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cols. The terminal offers blinking, 
reverse-video and underscoring ca
pabilities, and incorporates 16 
programmable function keys. It is 
supported by Tandem software 
including the company's EXPAND 
network monitor and its PATHWAY 
transaction-processing system. Due 
this year are X.25 block-mode 

support and a printer option that 
will allow the terminal to interface 
to Tandem's 5508 or 5520 dot-matrix 
printers, which are supplied by an 
outside vendor. The 6530 is priced 
at $3200 in single-unit orders, and 
will be available in production 
quantities this quarter. 

-John Trifari 

Turnkey share of CAD/CAM 
will decline by 1985 

Over the next three years, 
turnkey systems will continue to 
dominate the CAD/CAM market as it 
grows at a 43-percent annual 
compound growth rate. But the 
market share for turnkey systems 
will decline from 75 percent to 64 
percent as users begin to view 
graphics hardware as a commodity 
item and turn to in-house or 
third-party sources to satisfy in
creasingly specialized software 
needs. That was the assessment of 
Peter Cunningham, president of 
Palo Alto, Calif., consulting firm 
Input, in a speech given at 
Spectrum of Solutions '82, a 

conference sponsored by Prime 
Computer, Inc., and third-party 
vendors for potential customers of 
those vendors. 

"There is a tremendous opportun
ity for independent, specialized 
software vendors in CAD/CAM," 
Cunningham said. The electronics 
area of CAD particularly depends on 
software, he said, and he noted the 
success of Japanese companies in 
designing large, complicated ICs. 
"To develop the kind of chips the 
Japanese have, they must have very 
sophisticated CAD software. We can 
look for them to market their 
in-house CAD systems within the 

THE CAD/CAM MARKET 
(Products and services in U.S., Europe and Japan) 

1980 ($millions) 

Total : $905 million 

1986 
($billions) 

Turnkey systems 
$3.8 

Other 
$235 

Other 
$2.0 
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What would you say 
to the world's most intelligent 
off-the-shelf voice terminal? 

'"Rike a LEITER to Interstate" 
"ADVANCE cutting tool 0.28 inch" 
"HEMOGWBIN NORMAL" 
"TRACK target, sector 2, zone 8" 
"Test fixture 82 OUT of tolerance" 
'DELEI'E graphic segment F29" 
"PART number 63527" 
"The CHECK is in the mail!" 
That's all it takes: a check for $5,295 

to enter the realm of voice command, 
control, and data entry. A billion-dollar 
segment of the data-processing indus
try by the end of the decade. 

Interstate's VRT101 voice-intelligent 
terminal gets you there fast. No 
hardware interfacing-unless you 
want to talk to another computer 
over a standard RS-232C data link. 
No time-consuming software 
development-the terminal's CP/MTM* 
operating system allows you to choose 
from hundreds of commercially avail
able application programs, utilities, 

and programming aids. Or write your 
own applications in FORTRAN or 
BASIC. 

At run time, just substitute spoken 
words for keyboard entries; CP/M's 
console command processor can't tell 
the difference. Any spoken words you 
choose. Up to a hundred learned 
words or phrases can be stored in a 
separate voice-recognition unit for 
instant access. Store even more on 
flexible or hard disk, or download 
them from 
terminal 
memory. 

The Interstate VRT101 converts 
your words into ASCII character 

strings-as you define them-with 
over 99% accuracy And displays each 
entry on the screen for verification. It's 
a completely interactive process. In 
real time. In your "natural" language. 

So give us a call today. Our VRT101 
voice-intelligent terminal is waiting to 
hear from you. Interstate Electronics 
Corp., P.O. Box 3117, Anaheim, 
California 92803, (714) 635-7210. 
Call Toll Free: (800) 854-6979, in 
California: (800) 422-4580. 1WX: 
910-591-1197, Telex: 655443, In the 
U.K. Telex: 82431. 

P.S. For your own wall size "What 
Would You Say?" poster, write to us on 
your company letterhead. 

INTERSTATE 
ELECTRONICS 

AFIG~~~!~~~y D 
Your single source for Voice Terminals, Plug-in Modules and IC Chips. 

*CP/M is a Registered Trademark of Digital Research, Inc. 

See us at NCC - Booth #'s 6923-6926 See us at Electro - Booth #'s P1058 & 1060 
CIRCLE NO. 42 ON INQUIRY CARD (Commonwealth Pier) 



12 and 46-Mbyte 
Winchesters comprise 
this close and growing 
family of drives- includ
ing removable media for 
unlimited data storage. 
Say hello to our LYNX and PUMA Together 
they form a unique and powerful team 
that can keep your system purring-while 
giving you more storage and ·better per
formance than any competitive drives 
offered today. 

PUMA is a fixed disk; LYNX a removable 
cartridge that provides on-line random 
access plus positive data backup. Both 
deliver a longevity that would make 
Methuselah smile. Just look at these state
of-the-art features, expressly engineered 
for ageless high-tech performance: 

74 

Fast. Powerful. 
And hungry 
for action. 

System fr iendly. 
The drives are compact, at

tractive and mount either up
right or horizontally to fit your 

system application. LYNX and 
PUMA combination provides 53 Mbytes 
formatted in same form factor as two 
811 floppies. 

Remova ble cartridge off-loading. 
You can off-load data at any time from 

PUMA to LYNX. LYNX cartridge is the ANSI 
811 standard available from multiple sources. 
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No adjustments. 
All DP drives arrive factory

adjusted and tested. No field ad
justments are necessary - even 
when changing R/W heads and 
PC cards. 

Quick, convenient 
drive interface. 

LYNX and PUMA share a 
common interface which sub
stantially reduces your system costs. 
Our controllers, with a 4-drive capacity, 
provide 
the popu
lar SASI 
interface. 
Optional 
SMD/LMD type interface. 

Advanced head technology. 
An exclusive DP design feature allows us 

to fly our heads higher. This gives our drives 
added protection against head crashes. 

Reliable-fast access. 
Our linear voice-coil actuator and em

bedded servo are microprocessor-controlled 
for fast precise head positioning and reli
able data access. 

Expandable, multi-source storage. 
LYNX and PUMA drives can be daisy

chained on the same controller to provide 
even higher storage capacities. 

Simple maintenance. 
The straightforward design of PUMA 

and LYNX permits "stripping-down" and 
reassembly in less than 30 minutes. Major 
subassemblies are interchangeable be
tween the drives. 
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DP 400 PUMA 

Data Peripherals works at the front
edge of advancing technology, and we 

design and build our products to meet or 
exceed your quality standards. Send today 
for complete details. Put our cat power in 
your system. 

965 Stewart Drive 
Sunnyvale, CA 94086 
408/7 45-6500 
TWX 910-339-9548 

r-• ..,Data 
~~Peripherals 

Regional Sales Offices & Representatives 
Managers: 
Data Peripherals, Sunnyvale, CA (408) 745-6500/Data Peripherals , Dedham, MA 
(617) 329 3654. 

Sales Offices: 
Computer Peripheral Sales, Inc .. Glendale, AZ (602) 242-4025/ Electronic Innovators. 
Eden Prame, MN (612) 94 1-0830/ Hood Engineering Sales, Inc .. Bellevue, WA (206) 453-
9375/ P.B. Lotz Associates, Harleysville, PA (215) 256-6588/ Marlin Data Corp .. Perth 
Amboy, NJ (20!) 442-3400/ Nace Electronics Corporation, North Syracuse. NY (315) 699-
2651/ Resource Data Systems, Northbrook, IL (312) 564-5440 Saber Associates, 
Melbourne, FL (800) 327-0853/ Peripheral Integration Inc .. Baltimore, MD (301) 944-8262/ 
SignaMatic, Bern, Switzerland 031-25-15-66/ Data Peripherals Italian, Milan, Italy 
4047648/ Infor/Elec, Boulogne, France(!) 604-78-56/ X-Data , Slough, Berkshire. England 
(0753) 49117/ 

1,-----------
1 OK, I'll byte! (-J~ 

I 
0 Send me your lite rat ure package on LYNX a nd PUMA 
0 Include my name for future ma ilings 
0 Have a D.P. rep contact me. I 0 My applicat ion is: 

Name 

I Company 

Address 

State 

Title 

I City 

Data Peripherals, Inc . , 965 Stewart Drive, Sunnyvale, C A 94086 I ~~ 
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The new SILENTf sc:PHEBE'" 

Quietly going 

4 
ANADEX, INC. • 9825 De Soto Avenue • Chatsworth, California 91311, U.S.A. • Telephone: (213) 998-8010 • TWX 910-494-2761 
U.S. SALES OFFICES: San Jose, CA (408) 248-3933 •Irvine, CA (714) 557 0457 •Wakefield, MA (617) 245-9160 •Austin, TX (512) 327·5250 
ANADEX, LTD.• Weaver House, Station Road • Hook, Basingstoke, Hanis RG27 9JY, England • Tel : Hook (025672) 3401 •Telex: 858762 ANADEX G 
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printers from Anadex. 
about your business. 

Now and then the clamor associated with 
today's business can shake even the most 
unshakable of office routines. 

Enter Silent/Scribe. The quiet, almost 
tranquil new family of matrix impact printers 
from Anadex - designed to raise your printer 
expectations while lowering the office 
noise level. 

How quiet is "silent"? We've designed 
the Silent/Scribe series to operate at less than 
55dBA at a distance of three feet. This means 
that from across the room in the average 
office you may have to look at it to tell whether 
it's printing. 

SILENT/SCRIBE MODELS 

Standard A· ~ a~ ,y " 
~ ~ 

~~ Jr cf I cl ~ 

'*' Features !.. ~· ~· ~· ~· ~· e () () () () () 

Printing Speed 10 150 150 120 120 200 
(Char. per Sec.) 12 180 180 120 

12.5 150 150 
13.3 200 200 
15 180 180 150 
16.4 200 200 164 

Enhanced 10 100 
Expanded Print Yes Yes Yes Yes Yes 
(Double Width) 
Dot Addressable 
Graphics (Dot/In ., HIV) 60172 60172 75/72 75/72 72172 
Max. Line Width (In.) 8.0 13.2 8.0 13.2 13.2 
Audible Alarm Opt. Opt. Opt. Opt. Yes 
Out-of-Paper Sense Yes Yes Yes Yes Yes 
Ribbon, Continuous 
Loop Cartridge (Yds) 30 30 30 30 30 
Interfacing: 
Parallel Cent. Comp. Yes Yes Yes Yes Yes 
RS-232-C Serial Yes Yes Yes Yes Yes 

To select a Silent/Scribe printer for your 
specific needs and wallet is easy. They come 
with a variety of printing speeds, fonts and 
line widths. Some models provide both draft 
and enhanced quality copy; so you can print 
out your engineering reports, complete with 
charts and graphs. 

Regardless of which Silent/Scribe model 
you select, certain underlying features and a 
value-engineering point of view extend 
throughout the entire product line. The 
results? Standard dot-addressable graphics; 
sophisticated communications controls and 
protocols; flexible and easy-to-use operator 
controls; quick-change continuous loop 
ribbon cartridge; and universal interfaces that 
work with virtually any minicomputer 
or system. 

For full details on how Silent/Scribe can 
fit your application - quietly - contact 
Anadex today. You'll find the units attrac
tively packaged, quality engineered, modestly 
priced, and available now. 

See us at NCC Booth No. 4335 

u.~ 
FOR THE WORLD 

DP-9000A 

Silent/Scribe. The Quiet Ones from Anadex. 
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next year." Input is under a 
nondisclosure agreement with the 
Japanese companies in question, and 
Cunningham would not disclose 
further details. 

On the hardware side, Cunning
ham said he foresees a need for 
increased compatibility between 
CAD/CAM systems, as major manu
facturers find the technology chang
ing the way they work. He noted 
that auto manufacturers are trying 
to force potential vendors of 
automobile components to submit 
electronic CAD bids instead of 
normal written bids, telling poten
tial vendors that "unless you have a 
design system that interfaces with 
ours, we won't consider you a viable 
subcontractor." 

Cunningham also cited the lack of 
a fully developed upward migration 
path as another hardware problem. 
"In our survey of users, we found 
that more than half our respondents 
were dissatisfied with response 
time," Cunningham said. He blamed 
the complaint on the lack of a clear 
upgrade path for most users, whose 
only option is to add terminals until 
they overload their system. The 
solution of adding machines raises 
the problem of maintaining a 
uniform dynamic database while it 
is continually being updated by 
users on several remote systems. 
Cunningham said many vendors 
have ignored this problem. 

Prime has made significant prog
ress with the remote-database 
problem, Cunningham says, citing 
Ford Motor Co.'s Primenet network 
of 35 Prime computers as an 
example. That network allows 
interactive CAD/CAM activities be
tween points as far-flung as Detroit, 
Mich., and Germany. 

If companies such as Prime 
remove the stumbling blocks, 
Cunningham said, he predicts the 
CAD/CAM area will grow to $6 billion 
by 1985 and $20 billion by 1990 from 
$1 billion in 1980. 

-Kevin Strehlo 
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Corvus broadens Omninet 
with 'personal work station' 

In the three years since it 
unveiled its first product-an 8-in. 
Winchester-disk system compatible 
with the Apple II personal computer 
-Corvus Systems, Inc., has be
come the dominant supplier of 
Winchesters that operate with 
single or multiple µcs. The San Jose, 
Calif., company is also making its 
mark in µc networking, with the 
shared-disk Constellation multi
plexer and, more recently, the 
lM-bit-per-sec. Omninet local-area 
network. 

Now, no longer content to link 
just other vendors' personal com
puters in its networks, Corvus has 
announced a sophisticated "personal 
work station" designed to operate 
on Omninet or, secondarily, as a 
stand-alone unit. 

Based on an MC68000 µp, the 
Corvus Concept features an innova
tive monitor design-the 120- x 
56-character display rotates to 
serve in either a landscape (horizon
tal) or portrait (vertical) configura
tion. 

In its basic, network-node ver
sion, the Concept consists of the 
rotating black-and-white monitor, a 
detachable keyboard, the MC68000 
processor, 256K to 512K bytes of 
memory (using 64K-byte RAM 
chips), an Omninet communications 
controller and four peripheral 
expansion slots. Corvus will market 
a lM-byte floppy-disk unit for 
stand-alone applications, but the 
company will focus on network 
configurations, says Mark C. Hahn, 
vice president of R&D. 

"We don't want to be thought of 
as the 101st computer company," 
Hahn says. He believes Corvus is 
recognized as the top company in 
the µc networking field, so "It made 
sense for us to design the Concept 
primarily as a network node." 

Hahn estimates there are about 
15,000 installed network nodes on 
Corvus shared-disk and Omninet 
networks, and the firm's sales are 
increasing rapidly. After doing 
about $10-million worth of business 
in fiscal 1981, the company expects 
to realize sales of $30 million in fiscal 
1982. 

The growth outlook for Corvus 
continues bright for the next 
several years, says William H. 
Shattuck, a securities analyst with 
Montgomery Securities, a San 
Francisco-based institutional in
vestment firm that was the manag
er in the offering of Corvus 
Systems' securities when the com
pany went public in August, 1981. 

A report co-authored by Shattuck 
and James R. Berdell, states that 
the combined growth of the 
Winchester-disk and the µc-net
working markets should sustain 
Corvus's growth rate in the 60- to 
80-percent range through 1985. 
"This implies Corvus could achieve 
sales between $100 million and $150 
million by 1985," the report says. 

Shattuck views the new work 
station as "a very optimistic sign for 
the company." "Corvus has histori
cally been strong in networking 
capabilities," he says, "and this 
definitely extends their position in 
the office-networking marketplace 
by adding ther terminal and 
work-station capability. I look at it 
as an extremely important piece of 
the puzzle that's being filled in." 

While Corvus gave much atten
tion to the hardware elements of its 
work station, the company will rely 
most heavily on the Concept's 
software features. The 15-in. dis
play, for example, provides bit
mapped graphics to 560 x 720 
pixels. Residing in 56K of the unit's 
memory, the bit-mapped graphics 
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Toughest Boards in Town • • • IEEE696/S-100. Systems too! 
256 Kb Dynamic Memory 
Available now from Dual Systems: DMEM / 
256 memory boards. Put the most density 
of memory ever available on your IEEE 
S-100 bus. Get industrial-grade quality with 
this ruggedly built board: it's been burned
in for 168 hours. 

D FULL 256 Kb on a single board. 

D Two independently addressable 128 Kb 
blocks. 

D Runs in 8 MHz system. 
D Runs at 4 MHz bus speed 

(no wait states). 

D Runs in 8 or 16-bit systems with 8 or 
16-bit wide data paths. 

D Extended 24-bit addressing. 

D Parity error or detection-generates 
either interrupt or bus error signals on 
error. 

D DMEM 1256KP (Parity) ... 51345 

Static Non-Volatile Memory 
The Dual Systems CMEM memory boards 
combine high speed CMOS memories 
with new 3-10 year lithium batteries to 
give you the non
volati lity of an EPROM 
board while retaining 
the instant writability 
of a high-speed read / 
write RAM. 

D Runs at 6 MHz (no 
wait states). 

D 8 or 16-bit with 8 or 
16-bit wide data 
paths. 

D Extended 24-bit 
addressing and 
bank select. 

D CMEMi32K ... S895 
D CMEM ,16K ... S795 

D CMEM /8K ... S695 

Non-Stop 
Clock 

Al D Converter 
IEEE696 / S-100 AIM-12 industrial standard 
module designed for industrial analog-to
digital use. 

D Runs in all S-100 systems. 

D 32-channel, 16-differential. 

D 12-bit resolution /accuracy. 

D 25-microsecond conversions. 

D Instrumentation amplifier. 

D BASIC program provided. 

D AIM-12 w/1-1000 gain transducer 
amplifier ... S785. 

D AIM-12B ... S695. 

DIA Converter 
AOM-12 IEEE696/ S-100 industrial level 
digital-to-analog (DIA) converter. 

D 12-bit ± 1 / 2 L.S.B. accuracy over full 
0-70°C temperature range. 

D Outputs 0-10, ± 5, or± 10 volts. 

D Short circuit protection, all outputs. 

D Switch-programmable for multiple 
boards. 

D AOM-12: S575. 

DMA Serial 110 
The SI0-4 DMA is an intelligent, DMA, 
high performance S100 four port serial 
input output board. It conforms to the 
IEEE-696 specification and is designed to 
work with older S100 machines. The board 
is intended to be used with asynchronous 
terminals or printers in a multi-user system. 

D Program selectable 
Baud rate. 

D DMA transfers for 
output. 

D 24-bits of address 
supported with no 
restrictions on 
boundaries. 

D Can be connected 
to RS-232 terminals 
or modems. 

D 256-bytes of FIFO 
buffer for input 
characters. 

D RS-232 drivers and 
receivers conform 
fully to specification. 

D Control-5 Control-Q 
protocol supported. 

A new and powerful computer has been born •.. 
the System 83. The versatile UNIX* operating system 

pilots the System BJ's raw power through a myriad of 
software such as "C'', FORTRAN, PASCAL, BASIC, COBOL, 

and even Networking. Step into a bold new frontier with more 
power than you ever dreamed possible. 

D Printers with 'Buffer 
full' signal lines 
supported. 

0 UNIX V7 configured by UNISOFT** 0 Full IEEE 696/ S-100 Com
patability 0 MC68000 BMHz Processor 0 32-Bit Data Operations 

with 32-Bit Internal Registers 0 16-Bit Data 
Transfer Operations 0 Memory 
Management Allows 
Concurrent Use of 

D Limited synchronous 
mode capability. 

D Occupies only 16 
I 10 addresses. 

Keeps time with 
power off. Our in
dustrial clock uti lizes 
a new lithium battery 
for 3-8 years use. 
Easiest clock to pro
gram you'll ever see. 
Runs in all S-100 
systems. 

::::-- Mapped and Non-
~ ---- mapped Address space 
.--- 0 16 Mb of Main Memory Directly 

D Year, date, hrs., 
mins., and secs. 

D Uses new LSI 
CMOS chip. 

Addressable 0 7 Vectored Interrupt Levels 
D 256 Kb of RAM with Parity Per Board Slot 
• UNIX is a trademark of Bell Laboratories and is supported on the 

DUAL System 83 by UNISOFT 
••UNISOFT is a trademark of UNI SOFT Corporation of Berkeley, CA. 

OEM and Dealer pricing is available. 
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DUAL SYSTEMS CORPORATION 
See us at NCC - Booth #3416 

* CP M IS a registered 
trademark of 
Digital Research Corp 

Sales representatives 1n most metropolitan areas. 

system rel iability/system integrity 

720 Channing Way• Berkeley • CA 94710 • (415) 549-3854 13890•Telex:172029 SPX 
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And minds. 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 maximwn life-a full 
3.5 million passes on industry 
standard media. 

The swn 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 drive to store and playback images of the heart (more than any other disk 
(shown here superimposed over x~ray) Photo courtesy of Techmcare Corpora!Jon 

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 engineering 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 SA851 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 pwnping Right from the start. 

Sales and service locations Milpitas, CA; Costa Mesa, CA; Thousand Oaks, CA. 
Minneapohs, MN; Richardson, TX; Framingham, MA; Saddle Brock. NJ, Atlanta, GA; Toronto, Ontario; Pans, France; Muruch, Germany 

Come and see us at NCC Booth #3512 
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Processor (bits) 

~ 
Winchester disk 

Stand-alone price 
(256K bytes) 

Backup 

32 

SM, 11Mor 
20M bytes 

videotape 
($2000) 

8 

floppy only 

32 

floppy only 

llini·Mi1ra World 

Fortuna 

32 

$5000-$8000 
(Without graphics) 

streamer tape 
(not priced yet) 

floppy only floppy only 

In the low-cost personal-computer/work-station market, the Corvus Concept measures up well against some established competitors. 
The Concept is designed to function primarily as a work-station node on Corvus's Omninet local-area network. 

require no special circuitry, Hahn 
says, and the MC68000 "paints" the 
screen at about 25K bits per sec. 

Corvus's first application pack
age, Edword (Editor/Word), takes 
advantage of the monitor's vertical, 
full-page configuration. Edword 
supports multiple display windows 
and can run multiple active files 
simultaneously on the screen. Data 
are stored in a time-audit-trail 
sequence, and users can go back
ward and forward through the 
sequence using Undo/Redo fea
tures. 

The native-code operating system 

l\JEX~ MON~H IN MMS 

The June issue of Mini-Micro 
Systems will profile small business 
computers. The profile will include 
analyses of several new business
compu ter products and working 
descriptions of recently introduced 
business application packages. 

Also scheduled in the feature 
section: 

•Laboratory and industrial 
small-system applications. 

•How the new 16- and 32-bit 
architectures affect the small
system OEM. 

•New developments in periph
erals, memory and networks. 
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has a suspend/resume capability and 
permits subtasking, in which one 
program can stop, call another 
program, run it and then resume its 
own operation: The system sup
ports ISO Pascal with UCSD exten
sions and full FORTRAN '77, and an 
8080-chip emulator lets the system 
run programs written for operation 
under CP/M. 

LogiCalc, a VisiCalc look-alike 
developed by Software Products 
International, Cf!.n display a full, 
13-column spread sheet on the 
horizontal monitor. The spread 
sheet has limited graphics capabili
ty, but Corvus is negotiating to 
obtain a sophisticated FORTRAN
based graphics package for use on 
the Concept. 

With the Concept, Corvus is also 
releasing an updated version of its 
networking software called Constel
lation II. Supporting as many as 64 
nodes on an Omninet network, the 
software protects and shares data 
as required, provides a spooled 
print service and network booting, 
allows different operating systems 
to coexist and permits point-to
point messaging. 

Hahn says this messaging is not 
true electronic mail because Corvus 

does not yet have an integrated 
database manager that would allow 
full electronic-mail functionality. 
Admitting that the lack of such a 
database utility represents "a bit of 
a hole in our product line," Hahn 
says Corvus hopes to offer such a 
product by year-end. 

Other future developments with
in the Concept/Omninet lines in
clude probable support for Ada and 

·UNIX, compatibility with broadband 
networks (Omninet operates over 
twisted-pair lines) and a new tap 
technology that may be similar to a 
simple phone-jack connection. 

Corvus's primary market for the 
$5000 to $6000 Concept work station 
is through its network of about 500 
u. s. dealers and 50 international 
distributors. "We will also have a 
secondary market of OEMS and 
systems houses," Hahn says, "fol
lowing a route similar to that of 
Convergent Technologies." The 
operating system, Edword word
processing package and CP/M emula
tion package will initially be 
included in the system's base price, 
but the software may sell for $1000 
to $1200 extra after an unspecified 
introductory period. 

-Dwight 8 . Davis 
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Brown ships first 
150- to 200-tpi, 51/4-in. diskette 

The announcement of the first 
1.6M-byte, single-sided, 5Y4-in. flop
py diskette by Brown Disc Manufac
turing Inc., Colorado Springs, 
Colo., and the planned second
sourcing of that product by Dysan 
Corp., Santa Clara, Calif., may 
accelerate the release of the highest 
capacity 5%-in. floppy-disk drives 
yet to hit the market. 

Called the UHR (ultra high
resolution) 1, the Brown diskette is 
designed for 150- to 200-tpi, 
10,000-bpi, applications (MMS, Octo
ber, 1981, p. 9). It qualifies for use 
with Amlyn Corp.'s model 5850 and 
A506 high-capacity minifloppy-disk 
drives. 

Although Amlyn is using only the 
single-sided, 1.6M-byte diskette, a 
double-sided version of the product 
is also available. 

The UHR I is specified as 
100-percent error free at 60-percent 
missing pulse level, 30-percent 
extra pulse level and 115-percent 
modulation level. The diskette has 
been tested to more than 162 hours 
of use with continuous read/write
head contact on a single track. Head 
wear has been tested at less than 
25-percent signal reduction for 96 
hours of wear revolutions on the 
outer track. 

The UHR I is manufactured using 
a spin-coating technique, similar to 
that used for rigid-disk manufac
ture. Mountain View, Calif., analyst 
Jim Porter, publisher of Disk/Trend 
Report, says the process enables a 
thin, even dispersion of magnetic
oxide emulsion on the mylar disk 
substrate. Thus, the diskettes are of 
sufficient quality to handle high
resolution recording. Dysan's ver
sion is undergoing qualification 
testing by Amlyn. 

"Although most drives shipped 
today are in the 48- to 96-tpi range," 
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says Ben Brown, president of 
Brown Disc, "there is a shift under 
way by which we'll see higher 
capacity drives and their corre
sponding media predominate in the 
future." 

Porter says, however, that the 
ultimate market for high-capacity 
drives, and the resultant market for 
150- to 200-tpi diskettes, will 
depend on the success of second
sourcing arrangements for the new 
Amlyn drives and on whether 
Brown Disc and Dysan promote 
their media for use on drives from 
manufacturers such as Micropolis 
Corp. 

At last year's National Computer 
Conference, Micropolis announced a 
drive able to accommodate 200-tpi 
diskettes, but has delayed releasing 
that product pending large-volume 
availability of high-density media. 

R.J. Pretko, vice president of 
engineering at Brown Disc, says 
that other companies, including 
Qume, Digital Equipment Corp. 
and Shugart Associates, have such 
drives on the drawing boards. 

Analyst Porter uses the chicken
and-egg conundrum to explain the 
delays drive suppliers face in 
bringing high-density 5%-in. prod
ucts to market. "Drive manufactur
ers have been waiting for some time 
for a media supplier to jump in and 
deliver high-density, 5%-in. disk
ettes in volume," he says. "On the 
other hand, diskette manufacturers 
have been waiting for someone to 
give them 10,000-piece orders 
before they deliver the product." 

A relationship between Amlyn, 
Dysan and Brown Disc, however, 
helped solve that problem. Amlyn, a 
Dysan spin-off, had been working 
with Dysan in developing a 150- to 
200-tpi, 5%-in. diskette for use on 
Amlyn's high-capacity drives. 

Dysan, meanwhile, had set up an 
R&D contract with the founders of 
Brown Disc to spur the develop
ment of the diskette and to ensure 
that, once developed, there would 
be a second source for the product. 

"The arrangement allowed Amlyn 
to get off to a good start with its 
high-capacity drives and guaran
teed the company a ready supply of 
media," says Porter. 

However, Charlie Cort, a mar
keting vice president for Micropolis, 
says that, besides media availabili
ty, a major factor in Micropolis's 
decision to release its 2M-byte drive 
is media price. "We don't think it's a 
good idea to promote the shipment 
of drives that have to use a higher 
priced media," he says. "One of the 
primary reasons that a user chooses 
floppy-disk drives is that he can buy 
a whole lot of diskettes for about $3 
a piece. If he starts to have to pay 
$5 or more per diskette, floppies 
become unattractive." 

Cort says that Micropolis is 
working with Dysan to decide 
whether standard media rather 
than special certified media could be 
used on the high-capacity Micropolis 
drive. ''We don't want to ship drives 
until standard media is available at 
a low price," he says. "Ifwe couldn't 
find a standard media, we'd just 
consider our 2M-byte drive a 
non-product." 

While the UHR I lists for $10 in 
sample quantities, volume discounts 
are available. Dysan has not 
announced the price of its diskette. 
"When a user looks at the price of 
our diskettes, he should look at our 
cost per megabyte," says Brown's 
Pretko. "A user could pay as much 
as $20 for a megabyte of storage 
using standard-capacity diskettes, 
but would pay only about $5 to $6 
for a megabyte of storage with our 
diskette." 

-Frank Catalano 
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Fact: 
The best 96 TPI 5 % " floppy 

is now better than ever. 
Our Second 
Generation Floppy 

It's a recognized fact that 
Micropolis is the 
undisputed leader when 
it comes to 96 Track-Per
Inch 51/4" floppy disk 
drives. We've delivered 
over 300,000 - more 
than all the others 
combined. And our 
drives are used by most 
media manufacturers as 
reference standards. 

We designed our drives 
for double track density 
from the beginning, using 
a multiple step, silent 
stainless-steel leadscrew 
for highest positioning 
accuracy, a temperature 
compensated loop, and a 
superior diskette clamping 
mechanism. 

A Chassis Within a Chassis Plus 
Industry Standard Mounting 
Holes and Bezel 

Our new 1115, second generation 
0.5 (single head) and lMbyte 
(double head) floppies have a 
unique "chassis within a chassis" 
for unparalleled electrical 
shielding and reduced mounting 
stress. We've added a jewel 
follower to our positioning 
leadscrew for less friction and 
wear, and have reduced track-to
track access time to a solid 6 ms. 
The motor tach is no longer 
necessary since speed control is 
taken directly from the spindle 
pulley. This eliminates the need 
for an electrical adjustment as 
well as variations over time from 
belt and pulley wear. 

Left Model 1115 with industry standard mounting 
boles and bezel. Right: Inner chassis, model 1105, 
available separately for integration into OEM systems. 

Another plus - our drive is micro
processor controlled, so there are 
no electrical adjustments, time 
drifts or pot settings, and field 
replacement of the PC board is a 
snap. 
All this means longer life, greater 
environmental tolerances, higher 
reliability, faster throughput, less 
service, and easier upgrading, 
adding up to one conclusion: 
With Micropolis you can step up 
to 96 TPI with confidence. 

Twice the Capacity at Less 
Than 30% More Cost 

You can step up from 48 TPI to 
a solidly engineered Micropolis 
96 TPI drive with no packaging 
or chassis modifications, and 
minimal hardware and software 

CROPOLIS™ 
21123 Nordhoff Street •Chatsworth, CA 91311 

(213} 709-3300 I TELEX 651486 

changes, immediately 
getting a 100% increase in 
capacity for less than 30% 
more cost. And it's easy 
to do with our new 1115 
floppy which has industry 
standard mounting holes 
and bezel. 

Also, you save valuable 
space. lMbyte in our 5114'' 
floppy compared to 
0.5Mbyte or less in 48 
TPI drives. 

So step up to Micropolis, 
get more capacity for the 
dollar in the same space, 
with minimal investment 
in engineering. 

Soon We'll be Shipping 
2,000 Double Track 
Density Drives Daily 

Another reason why you can step 
up to 96 TPI with confidence is 
Micropolis' ability to deliver field 
proven double track density 5114'' 
floppies in very large quantities. 
Our new 60,000 square foot plant 
is dedicated exclusively to the 
production of these drives. We 
are well on our way to delivering 
2,000 each day. 

Proven Performance, Lowest 
Cost per Byte, Multiple Sources 

Multiple competitors are geared 
up to supply a market demand 
that will more than triple during 
1982. You can compare before 
choosing, and once you do, we're 
sure you'll choose Micropolis to 
upgrade to 96 or 100 TPI and 
improve your system performance 
and customer appeal. 

Growth positions available 
for talented people. 
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Just recently, we startled a lot of 
people by introducing our Cynthia 
0100 Series of 10112" 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 1 OMB of hard disk data 
storage, 1 OMB 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? 

DISK 
DRIVE 

TAPE 
BACKUP 

FLOPPY 
DISK 

Utilizin~ the processing power of 
the intelligent, SASl-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 

htning 

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 

CPU 

THE CYNTHIA 0145 SOWTION 

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 

(](')\ Cy_nthia 
[)Peri~al 

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

Europe: 
Cll 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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NEW 
Flexible Disk 
Test/Analyzer 

If you work with flexible disk drives, the 
operational simplicity and accuracy of 
Brikon's Series 723 will really excite you. 

It's the first instrument of its kind, 
offering auto or manual one touch 
testing • measuring • exercising 

• trouble-shooting • digital adjustment 
.. . and more. 

Other important 723 operator 
features are: 

•Contains D.C. power and interfaces 
for 5V4" and 8" drives. 

•Measures Index, Track 00, Window 
Margin and Asymmetry. Records Read 

errors and Step errors. 
• Auto Seeks at varying step rates. 

Displays and records errors. 
• Displays readings in decimal. 

•Correlation accuracy typically 1% 
or 25 ns. 

• Auto prompting for easy use. 
• Printing and multiplexing capability. 

For complete details or demonstration, 
write or call today. 

BRIKONINC. 
22981 Alcalde Drive 

Laguna Hills, California 92653 
Phone: (714) 768-3838 

Telex: 181645 (Bridge Lagh) 
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19-21 Computer Hong Kong '82, Hong Kong, sponsored by 
Kallman Associates. Contact: Virginia M. Jensen, 
Kallman Associates, 5 Maple Court , Ridgewood, N.J. 
07450, (201) 652-7070. 

25-26 

27 

JUNE 
1-2 

6-9 

7-10 

13-17 

13-17 

Local Area Networks Conference, New. York, spon
sored by Frost & Sullivan, Inc. Contact: Carol 
Sapchin, Account Representative, Frost & Sullivan, 
Inc. , 106 Fulton St., New York, N.Y. 10038, (212) 
233-1080. 

Trends and Applications 1982, Gaithersburg, Md., 
sponsored by the IEEE Computer Society, the Nation
al Bureau of Standards and the IEEE Washington 
Section. Contact: IEEE Computer Society, P.O. Box 
639, Silver Spring, Md. 20901, (301) 589-3386 .. 

Beyond the Advanced Workstation Seminar, New 
York, sponsored by The Yankee Group. Contact: The 
Yankee Group, P.O. Box 43, Harvard Square, Cam
bridge, Mass. 02138, (617) 542-0100. Also to be held 
June 15-16, Palo Alto, Calif. 

The 1982 Canadian Data Processing Education 
Conference, Toronto, Ontario, Canada, sponsored by 
the Canadian Community of Computer Educators
Toronto Region. Contact: Tricia Hiley, President, 
CCCE-Toronto Region, Publicity Chairman, 1982 Ca
nadian Data Processing Education Conference, 392 
Kingswood Rd., Toronto, Ontario, Canada, M4E 3Pl, 
(416) 965-2965. 

1982 National Computer Conference, Houston, 
sponsored by the American Federation of Information 
Processing Societies, Inc. Contact: Deborah Kalb
fleish, AFIPS, Inc., 1815 N. Lynn St., Arlington, Va. 
22209, (703) 558-3617. 

Pattern Recognition and Image Processing 1982, 
Las Vegas, sponsored by the IEEE Computer Society. 
Contact: IEEE Computer Society, P.o.Box 639, Silver 
Spring, Md. 20901, (301) 589-3386. 

Third Annual Conference and Exposition of the 
National Computer Graphics Association, Ana
heim, Calif., sponsored by the NCGA. Contact: NCGA, 
2033 M St., N.W., Suite 330, Washington, n.c. 20036, 
(202) 466-5895. 

14-16 19th Design Automation Conference, Las Vegas, 
sponsored by the Special Interest Group on Design 
Automation of the Association of Computing Machin
ery and the Design Automation Technical Committee 
of the Computer Society of the IEEE. Contact: Bryan 
Preas, VR Information Systems, 5818 Balcones Dr., 
Austin, Texas 78731, (512) 458-8131. 

14-16 Data Entry Management Association Mini-Confer
ence and Professional Growth Seminars, Minneap
olis , Minn., sponsored by DEMA. Contact: Marilyn S. 
Bodek, Executive Director, DEMA, P.O. Box 3231, 
Stamford, Conn. 06905, (203) 322-1166. 
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From the SpinwriterPeople: 
The new NEC FD 1165 diskette drive. 

NEC Information Systems, Inc. 

uses only DC voltage, and cuts power 
and power supply costs. These are just 

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 
drive. 

a few of the technical extras you get. 
Reliabilim_ 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. .J 
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 ll65 
diskette drive doubles your 
storage capacity-from 
I.6MB to J.2MB-wtthout 
doubling your space. 

91 



92 

Don't lose valuable 
memory or programming 
from your ECR's, mini 
computers and micro 
processors when there's 
a power outage. 

Plug in Welco standby 
power supplies have 
transfer delay of less 
than 25 milliseconds max 
to regulated 120 VAC 
from sealed gell battery 
for orderly shut down. No 
maintenance. 

SPS 250 delivers 2.1 
amps max; SPS 500 sup
plies 4.2 amps max. One 
year warranty on each 
unit. 

Call or write today for 

details. -

WE LCD 
INDUSTRIES, INC. 

9027 Shell Rd. 
Cincinnati, Ohio 45236 
Phone: (513) 891-6600 
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14-18 EUROCON '82, Fifth European Conference on 
Electrotechnics, Copenhagen, Denmark, sponsored 
by the IEEE and the Convention of National Societies 
of Electrical Engineers of Western Europe (EUREL). 
Contact: Aase Sonne, Conference Office, DIEU, Dan
ish Engineers Post Graduate Institute, The Technical 
University of Denmark, Building 298, DK-2800, 
Lyngby, Denmark, 45-(0)2 882300. 

15-17 Audio-Visual America Show, Chicago, sponsored by 
The National Audio-Visual Association. Contact: Fred 
M. Wehrli, IF Associates, 3150 Spring St., Fairfax, Va. 
22031, (703) 273-8272. 

17 21st Annual Technical Symposium, Gaithersburg, 
Md., sponsored by the Association for Computing 
Machinery's Washington, D.C., Chapter and the 
Commerce Department's National Bureau of Stan
dards. Contact: Stan Lichtenstein, U.S. Department 
of Commerce, National Bureau of Standards, Wash
ington, D.C. 20234, (301) 921-3181. 

17-19 Quality Control/Assurance Exposition and Confer
ence, Singapore, organized by The Cahners Exposi
tion Group. Contact: Industrial & Scientific Confer
ence Management, Inc., 222 w. Adams St., Chicago, 
Ill. 60606, (312) 263-4866. 

28-30 Videotex '82, New York, organized by Online Confer
ences Ltd. Contact: Videotex '82, c/o Meeting Sys
tems, Inc., 286 Fifth Ave., New York, N.Y. 10001, 
(212) 563-1000. 

JULY 
18-22 "Communications and the Future"Conference, 

Washington, D.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, Univer
sity of Colorado, 1100 Fourteenth St., Denver, Colo. 
80202, (303) 629-2685. 

26-30 SIGGRAPH '82-Ninth Annual Conference on Com
puter Graphics and Interactive Techniques, Boston, 
sponsored by the Association for Computer Machinery 
Special Interest Group on Computer Graphics. Con
tact: Dusty Rhodes, Conventures, Inc., 45 Newbury 
St., Boston, Mass. 02116, (617) 267-3456. 

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) 542-0100. Also to be held August 17-18, Palo 
Alto, Calif. 
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INTRODUCING 
the first high-performance 

5 %" Winchester 

CIRCLE NO. 54 ON INQUIRY CARD 

Irwin International now offers a 514" 
Winchester drive with performance and 
features none of the others can match. 

1 i.3 megabytes on one platter 
Using an embedded servo technique 
under microprocessor control, the 
Irwin 510™ micro-Winchester has a 
capacity per surface nearly four times 
that of the first 514 11 Winchester. Drive 
capacity is 12.3 megabytes (ten mega
bytes formatted) on one standard 
130 mm platter. 

i5 millisecond access time 
Microprocessor control allows faster 
arm movement. And with no seek 
error, settling time is minimal. As a 
result, the Irwin 510 micro-Winchester 
has an average access time of only 
25 milliseconds, including settling 
time. Nearly seven times faster than 
the first 51/4" Winchester. Data transfer 
is also fast at a rate of 5.4 million bits 
per second. 

Built-in backup 
Unlike other 514 11 Winchesters, the 
Irwin 510 doesn't require a separate 
backup device. A high-performance 
cartridge tape drive is an integral part 
of the unit. And the entire formatted 
capacity of the disk can be dumped or 
restored in less than 8 minutes ... using 
only two compact tape cartridges. 
Easy interfacing 
Since disk drive and backup are 
already integrated, there's just one 
consistent interface to deal with. And 
that simplifies controller design. Or 
you can get started even faster with an 
Irwin controller and a choice of host 

adapter boards. · 
For more information, contact 

Irwin International. 

Irwin International , Inc. 
2000 Green Road 

Ann Arbor, Michigan 48105 
Phone(313)663-3600 

TWX 810 223-6050 



For DATA GENERAL, DEC, HEWLETT-PACKARD 
and IBM small computers 

Introducing. 
The 
ICP SOFTWARE 
REFERENCE SERIES 

PlugJD. 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. 
PlugJrr to the ICP SOFTWARE REFERENCE SERIES today and address 
your softwhere needs . 

TO ORDER 

Fill in the order blank at right 
and return to : 

ICP -
International Computer 
Programs, Inc. 
P.O. Box 40946 
Indianapolis, IN 46240 

..---------- ... I Yes, I would like to order the following ICP SOFTWARE REFERENCE SERIES I 

I 
publication(s) at $65 each . 

0 DATA GENERAL 

D DEC 

D HEWLETT-PACKARD 

D IBM I Name/Title _____________________ _ 

I 
Company 

Address _____________________ _ 

I City 

Signature _____________________ _ 

State _____ Zip __ _ 

I 
I 
I 
I 

To order right away, call ICP Database L D Payment enclosed - D Bil-I me - - - 413 I 
Product Sales, toll-free at 800-428-6179 - - - - .I.I 
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Logical Machines's new president 
sets sights on U.S. market 

In the 12 months that Stan 
Mantell has been in charge at 
small-business-systems maker Log
ical Machines Corp., Sunnyvale, 
Calif., he has come to admit 
something that not everyone is 
willing to. "Frankly, we screwed up 
in some places," he says, reflecting 
on the six-year-old company's lack
luster performance in the u.s. 
market, noting that choosing the 
wrong dealers and channels of 
distribution were in large part the 
reason. 

That could be fatal in a market 
that counts on its dealers for 
business. Logical builds machines in 
the $8000 to $35,000 price range 
aimed at first-time users in firms 
with fewer than 20 employees. Its 
competition includes International 
Business Machines Corp., Basic 
Four Corp. and Qantel Corp., 
among others, plus the regional 
systems house for these manufac
turers. 

Mantell, founder of Qantel, joined 
a company whose balance of sales 
strongly leaned toward Europe, the 
bent of Logical's founder, John 
Peers, an Englishman. More than 70 

percent of last year's $25 million in 
revenues came from overseas. Now, 
Mantell intends to shift that 
balance. And with resources earned 
from Logical's international busi
ness, he plans to push for a 50:50 
u.s.-Europe balance. 

Key to Logical's u.s. initiative 
will be to increase the size of its 
dealer network. Mantell hopes to 
double the number of dealers to 40 
by year-end, adding a couple of new 
dealers each month. 

A recent dealer profile is expect
ed to bring excellent results. 
Besides a knowledge of the office
s ystems market, the company 
wants dealers whose annual reve-
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Logical Machines Corp.'s Stan Mantell 
plans to focus more attention on U.S., rather 
than European, sales. 

nues are at least $2 million. 
Prospective dealers must also 
employ a staff that will sell and 
support Logical's hardware and 
software, after training by Logical. 
Dealers must also purchase demon
stration systems from Logical. 

Logical's interest in strong u.s. 
dealerships does not preclude OEM 

sales, though Mantell says such 
sales will be secondary to the dealer 
buildup. Andrea Skov-Gordon, Log
ical's director of product marketing, 
says OEM sales would be a cushion to 
the dealer program, but she plans to 
look at no more than half a dozen 
OEMS over the next year. 

The company's product line con
sists of four systems: Adam, a 
single-user, hard-disk-based ma
chine, and Logical's first product; 
David, an 8086-based, single-user, 
floppy-disk system; Tina, a bit-slice, 
single-user, floppy-disk system; and 
Goliath, a multi-user, shared-re-

source network machine built 
around an 8086 and a high-capacity 
rigid-disk drive. All the machines 
work as stand-alone systems or as 
part of a Goliath network. While the 
lineup seems to cover the field , 
Mantell feels there are some weak 
spots and says the company "is 
doing a little backfilling in the 
product line." 

The first step in the process will 
be to phase out the Adam system, 
says marketing manager Skov
Gordon. The single-user machine 
will be replaced by a system that 
handles one to four users and can be 
upgraded for less than the price of 
either a Tina ($15,000) or David 
($8000 to $12000). The new system 
is expected to be introduced in 
June, she adds. 

Overall, the company is trying to 
make its product line more cohe
sive, Skov-Gordon says. It will be 
at least another year. 

Meanwhile, Mantell thinks Logi
cal will grow between 33 and 35 
percent a year in a market whose 
annual growth rate is somewhat 
slower-less than 25 percent. The 
company has been self-funding, he 
says, but as it grows, he expects to 
look for capital to help it along. A 
public stock offering could be one 
avenue for cash, he says. 

- Larry Lettieri 

Sorcim's Frank gears 
up for big year 

In March, 1980, consultant Rich
ard Frank took a look at the 
software available for µcs and 
decided that it was all "real bad 
stuff." It seemed to Frank that 
people were paying $1000 for a 

package, and then shelling out that 
much more to get it to work. "It was 
cheaper for me to write that 
program than to debug what was 
bought," Frank says. 

Three months later, he founded 
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Sorcim, Inc., known for the popular 
Supercalc financial-planning pack
age. Supercalc is to CP/M-based 
systems what Visicalc is to Apple 
computers. To Richard Frank, 
Supercalc is a gold mine. His 
company had $8 million in revenues 
last year all from that one product. 
Several new products are planned 
for this year, and Frank think sales 
for the company could reach $50 

million by 1985. " If we aren't at $50 

million," he says, "we won't be 
here." 

Like many µc software mavens, 
Frank's background lies in large 
mainframes. He worked with Sey
mour Cray in developing Control 
Data Corp. 's family of number 
crunchers. In 1976, after trying 
unsuccessfully to convince CDC 
officials that there was something to 
the µp, he left to form a consulting 
company. 

Frank spent four years as a 
consultant on a variety of software 
projects. One thing he noticed was 
that everyone was asking for the 
same things: assemblers, debuggers 
and basic programming tools. It 
was then that he saw the gap he 
could fill. 

After incorporating as Sorcim in 
June, 1980, Frank's first job was to 
develop a compiler for Chill, a 
language specified by CCITT, the 
international communications advis
ory committee. The Chill compiler 
was done for Siemens Corp. Using 
the revenues from this project, 
Frank continued to develop soft
ware for small systems. 

The turning point came in late 
1980. Frank was approched by 
friend and fellow computer guru, 
Adam Osborne, with a concept for a 
machine that would soon rock the 
industry. The Osborne 1 portable 
personal computer, introduced that 
year, has a full range of software, of 
which Sorcim supplies Supercalc. 

What is different about Sorcim's 
arrangement with Adam Osborne is 
that Frank provides Supercalc in 
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return for equity in Osborne's 
company (MMS, May, 1981, p. 18). 

Frank expects a return on his 
investment in Osborne in about 
three years. Frank says, "We're 
betting on his company." 

But Osborne's system showed 
Frank that a computer that 
addresses unsophisticated users 
could be built. Frank thinks the 
software industry is just now 
beginning to wake up to that fact. 

To Frank, the ideal software 
package is one that lets a user think 
he wrote it. He believes Supercalc 
approaches that ideal. 

Richard Frank, founder, chairman and 
chief executive officer of Sorcim, Inc., 
thinks sales for the company could reach $50 
million by 1985, thanks to Supercalc, the 
popular financial-planning package. 

IBM's personal computer looms 
large in Sorcim's future. Supercalc 
runs on the personal computer, and 
Frank plans to put all Sorcim 
packages on the machine. 

component distributor, through 
which Hamilton/ Avnet will distrib
ute Supercalc and provide customer 
training and support. 

Frank is also strengthening the 
firm's managerial staff. In Febru
ary, he named Bob Robertson 
president. Robertson had been 
marketing vice president at Hous
ton-based Hartwell's Office World, 
Inc. - Larry Lettieri 

Meanwhile, Frank is readying the 
company for what he expects to be a 
big year all around for µc software 
vendors. He's signed a deal with 
Hamil ton/ Avnet , the electronic 

BOX SCOU 01' llABl'lINGS 

This table, which appears every month , lists the revenues , net earnings and earn ings per 
share in the periods indicated for companies in the computer industry and computer-
related industries . 

Company Pet1od ReftnUH Eamlnp EpS 

Corvu1 ly1\em1 26weeks 11/ 28/ 81 11 ,238,000 907,000 .12 
26weeks 11/ 29/ 80 2 ,686,000 102,000 .04 

Davlcl lamllon Gal'l71t 3moa l / 51/82 9,'725,232 (13,122) 
3moa 1/31/81 6,367,111 297,969 .10 

Da\a 7!erminal Syl\am1 year l / 31 / 82 122,133,000 (10,726,000) (1.89) 
year l / 31/ 81 118,342,000 (2 ,964,000) (.68) ......... ~ li/31/81 148,614,000 1,868,000 .91 
)'9al' 18181/80 133,799,000 4,840,000. 2 .37 

In\erac\lon ly1\em1 3mos 12/ 31181 366,000 (114,000) (.07) 
3mos 12/ 31/ 80 226,000 (46,000) (.04) ..., .............. 3moe 11/31/81 94,364,000 8,780,000 .33 
3moe 11/31rec> 77,478,000 3,049,000 .37 

Jllcom Sy1\ema 9mos 12/ 3 1181 36,098,000 6 ,312,000 .82 
9mos 12/ 31180 22,147,000 2 ,691,000 .47 .................. amoa 11811$8 241,008,000 11,375,000 .86 
9JDOI 1111/81 254,899,000 13,849,000 1.20 

lle\work 8y1\ema year 12/ 3 1181 21,014,000 3 ,642,000 .36 
year 12/ 3 1180 13,121 ,000 l ,894,000 .36 ....,.. year 11131/ 81 138,413,000 17,808,000 1.38 
181' 11131/80 '1'8,QO'l',000 8,847,000 .74 

Savin 9mos l / 31 / 82 368,603 ,000 (10,627,000) (1.80) 
9mos l/31/ 81 318,608,000 l ,160,000 .07 

Yllul'llllmallG y-.r 18181/81 18,0H,OOO 1,978,000 .61S 
year 12/31/80 7,534,000 613,000 .23 
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Compared to Cynthia, 
most Cartridge Disk Drives 

are strictly for the Birds. 

I 

, 
Funny, isn't it? \.. 

While some people ""'---• ... •••••••••-. 
are crowing about the ~ 

) DC power for interna
tional flexibility. Plus you 

------...-,...get a proven track record in 
fact that they're just now 
delivering compact fixed/removable 
hard disk drives, we've been shipping 
them for years. Over 12,000 of them, 
to be exact. 

On top of that, we can offer you a 
choice. 

Need 1 OM Bytes of formatted ca
pacity on a removable disk in a com
pact, high performance package? 
Our D120's your answer. Want. 
1 OM Bytes of fixed disk storage with 
an additional 10MBytes of removable 
disk-to-disk backup? Voila ... 0140. 
Both are powerful, 10W' rigid disk 
drives, incorporating the latest disk 
drive technology in a compact, 
proven package. 

Whichever Cynthia cartridge drive 
you choose, you'll be receiving a 
reliable, field-proven design, with 
over 6,000 hours MTBF. You'll also be 
receiving Cynthia's patented embed
ded servo track positioning system 
which ensures consistently accurate 
head positioning, with no head align
ment required . Cynthia 0120 and 
0140 drives also incorporate proven 
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cartridge disk drives that only our 
3330 technology ramp load heads parent company, Cii Honeywell Bull , 
and high performance linear voice can provide. 
coil actuators to deliver consistently So why take a flier on just any fixed/ 
reliable performance in a wide range removable disk drive? Check out the 
of applications. Cynthia 0120 and D140's today. Call 

Need more? 
Cynthia D 120 and D 140 disk drives 

have it. Like SASl*-compatible con
trollers that provide simple, low-cost 
integration to your host bus. And all 
· sASI '" is a trademark of Shugart Associates 

CIRCLE NO. 56 ON INQUIRY CARD 

us for an evaluation unit. Or write for 
free product information. We'll send it 
to you. By air, of course. 

Cynthia Peripheral Corporation ... 
we're setting new standards in disk 
drive technology. 

f1f)\ CY-nthia \J[} Peripheral 
Corporation 

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

Europe: 
Cll Honeywell Bull 
Cynthia OEM Division 
Phone: (3) 055.55.58 
Les Clayes-sous-Bois, France 
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Turn to Rockwell . We're show
ing designers how to replace a 
black-box modem that's out
side their computer-based 
products-with one that's 
inside. One that's modular, 
integral , and MOS/LSI
based . 

Our integral modems 
give your products 
added value, so you 
get a leg up on your 
competition . 

That's because they provide all the 
features of black-box modems-
but at a fraction of their cost. Plus their compactness 
gives you new physical design freedom . 

And Rockwell modems are available at a level of 
integration that meets your requirements. Take our 
R24, for example. A 2400-bps synchronous modem, 
it comes in three configurations-all exceptionally 
compact, and compatible with Bell 201 B/C and 
CCITT V.26 A/B standards. 

First there's our fully assembled and tested single
board modem, ready to plug into your system-like 
the one shown above. Then there's our set of three 
discrete modules, ready to be designed into your own 
modem. They allow you to separate transmit and 

receive functions, if desired . And to speed your 
modem integration design cycle, there's also an R24 
evaluation board available. 

Which means that when you're designing computer
based terminals and communications equipment, 
you can now bring the modem inside your product. 
How? By integrating the R24 's solid-state reliability 
and economy into your product, for both leased-line 
and switched-network applications. 

That's just the kind of advantage you 'd expect from 
Rockwell , the company that's delivered more integral 
LSI 4800/9600-bps modems than anyone else in the 
world . That's right-anyone. And Rockwell modems 
are in stock now-fully assembled , on production or 
evaluation boards, or as discrete modules. 

So don't leave your modems on the outside looking 
in . For information or applications help, call toll free: 
(800} 854-8099; in California , (800} 422-4230. Or 
write : Rockwell International, Electronic Devices 
Division , RC55 , P. 0 . Box 3669. Anaheim , CA 92803. '!' Rockwell International 

... where science gets down to business 
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It takes real nerve 
to compare our 
1/4'' back·up syste111 
vvith 1/2'' drives. 
It also takes 
67 megabytes. 



HCD-75: so much 
for so little. 
Presenting the only V4'' cartridge 
back-up system that'll go head to 
head with 1/2-inchers in the critical 
30-70 Mbyte range. 

The reason is simple. The 3M 
Brand HCD-75 Data Cartridge Drive 
System gives you 67 Mbyte per car
tridge formatted. No other cartridge 
drive gives you so much capacity. 

There's nothing medium about the 
medium, either. Each Scotch® 
DC 600HC cartridge is pre-recorded 
with permanent forward/reverse
reading block keys. They give you 
block-addressable storage. You get 
compact recording on all 16 tracks, with 
a density of 10,000 frpi, without rewinds. 

The HCD-75 system, including drive 
and controller, is about one-fifth the 
size of a W' tape drive. You don't 
have to put back-up and 1/0 plans 
on the back burner because of 
size constraints. 

Interchange for 
the better. 
Cartridges interchange quickly and 

easily. Tape-to-head alignment is 
ensured by a special sub-routine. It 
automatically aligns the read-write 
head and stepper motor controller 
to the tape edge each and every 
time the operator puts a cartridge in 
the system. 
There's brain to this back-up, too. 
First, all its functions are handled 
through its controller. And second, 
there's minimal host involvement, so 
host time can be freed up for more 
critical functions. 

All the reliability 
without high cost. 
You can run one HCD-75 drive off 
the controller, or two, or three, or 
four. You still get all the reliability of 
the high-priced drives. The HCD-75 
runs self-test routines to ensure 
proper operation. It gives you 
sophisticated error messages when 
faults are detected. 

Advanced error-detection/correction 
routines keep working to deliver 
extremely low error rates. The 
micro-processor controls the drive 
functions; so potentiometer 
adjustments are a thing of the past. 
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Back-ups 
without back orders. 
The whole shooting match-drive, 
controller, preformatted Scotch DC 
600HC cartridges- is ready for 
immediate delivery. One at a time 
or in production quantities-you 
name it. (Also ask about 3M's 
proven family of 8" Winchester 
compact disk drives.) Haven't you 
waited long enough for a 
reasonable, reliable, truly high
capacity alternative to W' drives? 

As close as your phone. 
In fact, if you have been holding off 
on a back-up decision-or even if 
you haven't- make us put our back
up where our mouth is. 

Call toll-free 800-328-1300. (In 
Minnesota, call collect: 612-736-
9625.) Ask for the Data Recording 
Products Division. We'll give you the 
name of the 3M HCD-75 
representative in your area. He's 
just waiting for the chance to show 
off his latest, greatest back-up. 
Or write us at Building 223-5N, 
3M Center, St. Paul, MN 55144. 

3M hears you ... 

3M 
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European recession 
slows computer shipments 

The prolonged economic recession 
in Western Europe is slowing the 
growth rate of minicomputer ship
ments. Data General Corp. has been 
hit more seriously than most 
suppliers, having recorded Europe
an revenues in its 1981 fiscal year 
ended September 30 of $167 million, 
only $1 million higher than fiscal 
year 1980. 

European public affairs manag
er, Gull-May Holst, cites the high 
value of the dollar versus European 
currency as one factor contributing 
to the company's poor 1981 perfor
mance. But she admits that sales in 
local currency revenues were also 
affected. ''We had a flat year in 
France because of worries among 
customers about the effects of the 
Mitterand government's nationali
zation plans, such as directives to 
buy from the local minicomputer 
manufacturers, en-Honeywell Bull 
and Societe Europeene de Mini
Imformatique et de Systemes. 

Further, says Holst, "Our sales 
in West Germany slowed because of 
industrial stagnation, but we also 
suffered by being late in the 32-bit 
minicomputer market." 

DG European marketing director 
Michael Acheson, agrees with Holst 
about the 32-bit market, and says 
that sales of the MV/8000 and the 
MV/6000, launched last September, 
are rising exponentially. 

Digital Equipment Corp.'s Euro
pean revenues had 38-percent 
growth tate to $935 million in its 
1981 fiscal year ended June 27. But 
European public affairs manager 
Rika Bradman says that the growth 
rate slipped to 28 percent in the first 
quarter and 27 percent in the second 
quarter of fiscal 1982. She predicts 
that DEC will grow by no more than 
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25 percent worldwide in fiscal '82 
compared with 30 percent in '81. 

Hewlett-Packard Co.'s European 
computer business grew by roughly 
14 percent to around $650 million in 
its 1981 fiscal year ended Oct. 31. 
The growth rate has slowed, but it 
is no worse that in the u. s., says 
Tom Cochran, European communi
cations manager for H-P"s computer 
marketing division at the company's 
Geneva, Switzerland, headquar
ters. 

Regarding the differences be
tween the minicomputer markets in 
Western Europe and the u.s., DG's 
Michael Acheson points out that 
about 65 percent of the company's 
European sales come from OEM 
contracts with system integrators 
rather than from direct sales to 
large end users. DEC's Bradman 
says the overall customer mix in 
Europe is the same as in the u.s., 
with large end users, such as 
multinational companies, just as 
important as OEMS. H-P's Cochran 
says his company follows the same 
strategy in Europe as it does 
worldwide, deriving one-third of its 
revenues from OEM business. Sales 
are divided approximately 50:50 
between commercial and scientific 
customers. 

The three companies disagree on 
how serious the competition of SEMS 
and Siemens Corp. is in their home 
markets. SEMS is the leading native 
minicomputer manufacturer in 
France, and Siemens is the leading 
home-based mini builder in West 
Germany. Acheson sees both as 
substantial competitors on their 
home ground, where they enjoy 
"quasi government protection," de
spite the General Agreement on 
Trade and Tariffs. The agreement 

outlaws preferential policies by 
governments, but, says Acheson, 
"Preference is difficult to prove." 
He feels the agreement has made no 
difference. But he adds, "Neither 
SEMS nor Siemens is a major 
competitor in free markets." 

Bradman says that Siemens is a 
strong competitor in the West 
German technical, but not the 
commercial, market, while SEMS is 
strong only in the government 
sector. "Nobody has a chance 
there," she says. 

Siemens officials deny that the 
company has preferential treatment 
for its minicomputer products in the 
public sector and point out that the 
West German government has 
never had a policy of preference for 
domestically manufactured minis. 
Further, more than 90 percent of 
Siemens's minicomputer shipments 
are to companies in the private 
sector. 

Although France's SEMS is being 
nationalized, SEMS officials cite 
public statements by Prime Minis
ter Pierre Mauroy to the effect that 
the government does not intend to 
give preference to nationalized 
companies. 

Bradman says DEC sees other 
u.s. minicomputer companies as its 
main competitors in Europe. Inter
national Business Machines Corp. is 
also a major competitor. Its 8100 
distributed-processing system and 
low-priced 4300 series mainframe 
provide tough competition for DEC's 
VAX family. 

H-P's Cochran says that IBM and 
DEC are the company's main 
competitors in Europe. The IBM 
4300 series competes strongly with 
H-P's 3000 family of commercial 
systems, while the DEC VAX line is 
serious competition for H-P's 1000 
series of scientific machines. 

-Keith Jones 
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Unlimited computing power 
on every desktop. 

Until now, there were only two ways 
to run your big and small jobs: on a 
massive batch mainframe , or on an 
interactive supermini . 

The mainframe, while powerful, 
made you wait for results. The sup
ermini was more responsive , but 
expensive to expand. And response 
time slowed every time another user 
was added. 

Now you have an alternative that is 
powerful , responsive, and that grows 
economically-Domain* Processing. 

Domain Processing provides three 
computing essentials: 

Mainframe capabilities on every 
desk, so you can run big programs 
like finite element analysis; 

High resolution graphics, and the 
computing power to support it, to 
let you do interactive design applica
tions; and 

A 12 Mbit/second network that 
lets all the users share resources -
data, peripherals, and software
automatically, at disc speeds, while 
running their programs, big or small, 
at the same time without affecting 
one another. 

Processing Alternatives 

DOMAIN 
BATCH TIMESHARING PROCESSING 

Type Large 
mainframe 
(e.g. Cray) 

32-btt supermini Networks of dedicated 
(e.g. VAX) high performance 

computers 

Typical Very large 
Use computations 

Applications Very heavy 
CPU-cycle 
applications 

Interactive, 
real-time 

Multi-user, low 
to medium CPU 
cycle applications 

Typical $3 .000,000 to $150,000-
Entry Cost $8,000 ,000 $300,000 

Incremental $3,000 ,000 to $150,000-
processor $8,000,000 $300,000 
cost 

(Only Apollo) 
Interactive and large
scale computations 

Any number of users 
in heavy CPU-cycle 
graphics intensive 
applications 
$35,000-$50,000 

$25,000- $50,000 

TACKLES THE 
BIGGEST JOBS 

Each user's Domain system node 
has a 32-bit processor, 16 Mbytes of 
virtual address space, and up to 3 .5 
Mbytes of high-speed physical mem
ory. That means you can run very 
large, single-program applications 
such as NASTRAN, circuit design 
simulations, architectural/ electrical 
construction applications and many 
others . Or, with Domain's inter
process communications, you can 
run multiple program applications. 
Or, you can configure an entire net
work for running in a distributed 
multiprocessing way. 

ADVANCED GRAPHICS 
THAT WORKS THE WAY 

PEOPLE WORK 
Domain Processing's high resolution, 
bit-mapped displays give you multiple 
windows into different, concurrent 
processes-as if you were working 
at your desk with sheets of paper. You 
can move these windows anywhere, 
make them any size, and overlay 
them in whole or in part. Domain 
System users typically have two or 
three processes active, although they 
can display up to fifteen. You also 
have a choice of a vertically oriented 
15-inch display or a horizontally 
oriented 19-inch display, so you can 
work in the format that fits your 
application. 

Petformance per user 

In most multiuser systems, response time 
declines as the number of users increases. 
In Domain Processing, each user gets 
a consistently high level of performance 
dedicated to his job . 

BROAD PRODUCT 
RANGE 

With Domain Processing, you get 
the peripherals, options, and software 
you need to handle the most demand
ing applications. 

A performance enhancement 
option gives you cache memory and 
single and double precision floating 
point hardware. Disk storage includes 
33 Mbyte and 66 Mbyte Winchesters 
and 300 Mbyte disk drives. 

A Domain System's compre
hensive software, including ANSI 
FORTRAN 77, Pascal, screen editor, 
high level language debugger, and the 
system's advanced distributed virtual 
memory operating system is geared 
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to support Domain Processing's 
multi-level interaction. And a grow
ing library of third party software 
can provide the support for your 
scientific, engineering , modeling , 
CAD/CAM, and decision support 
applications. 

Growth costs 

TOTAL COMPUTING POWER TOTAL COMPUTING POWER 

Domain Processing reduces your initial 
system cost by allowing you to install 
only the computing power you need. 
Larger systems typically f orce you to 
buy expensive and wasteful excess 
capacity. A Domain Processing network 
is expanded in cost effective, manageable 
increments. With a large system, expansion 
usually means adding another expensive 
processor. 

A Computer Architecture 
That Extends Virtual Memory 

Network-Wide 

Today 's applications demand a different 
approach to computing. Apollo Computer 
is the only company to extend demand 
paging across a network , so you can get 
information anywhere in the network as 
fast as you could if it were stored locally. 

FIND OUT MORE AT A 
TECHNICAL SEMINAR 

Domain Processing seminars are 
scheduled for Boston, New York, 
Washington , Philadelphia, Chicago , 
Detroit, Dallas, Houston , San Fran
cisco, and Los Angeles. To find out 
what Domain Processing can do for 
you, or when the next seminar will 
take place in your area , write or call 
Ed Zander, director of marketing , at 
Apollo Computer Inc ., 19 Alpha 
Road, Chelmsford , Massachusetts 
01824 (617) 256-6600. 

The Company That Invented Domain Processing 
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Wanted: U.S. agent 
to compress ASCII 

Keele Codes Ltd. is seeking a 
u. s . agent for EAO, which compress
es ASCII files in English to about 40 
percent of their initial size, the 
company says. Keele Codes, based 
on the campus of Keele University, 
England, says E40 is available for 
µcs configured around Zilog Inc. 
Z80 and Motorola Corp. 6502 chips 
and for Digital Equipment Corp. 
PDP-11 processors running under 
RT-11. 

Dr. Dennis Andrews, managing 
director of Keele Codes, says E40's 
u .s. end-user price will be approxi
mately $200. A version for µcs 
based on the Intel Corp. 8086 
processor is under development. 
Each version is written in the 

assembly language of the host 
processor. The Z80 version runs 
under the CP/M operating system, 
and Andrews says there will be "no 
problems preparing an MP/M ver
sion. " 

E40 is available in a module for 
compressing ASCII information and 
one for decoding compressed data. 
The decoding module, EKC, occupies 
9K bytes and can, therefore, be 
stored on each disk holding com
pressed information, even on the 
smallest capacity disk, claims the 
vendor. Apart from halving disk
space usage, E40 also cuts in half 
transmission time to tape or to a 
communications line. Each com
pressed file includes a leader 

English firm says it has 
developed 1 OG-byte RAM 

Host compu ter 

Address External 
bus data bus 

specifying the size of the file when 
expanded, and the header can be 
displayed before expansion. 

Keele Codes treats the data
compression method used by E40 as 
"a closely guarded secret," but 
reveals that it is based on "the 
statistical properties of English" 
and uses "the large redundancy in 
written language. " The company 
quotes a benchmark compression 
speed with floppy-disk storage 
running under CP/M of 1 msec. per 
character, including disk 1/0, and 
less than 0.4 msec . for CPU 
processing only. Figures for a 
Winchester-equipped machine are 
Jess than o. 6 and o. 5 msec., 
respectively. 

Andrews says that the u. s. 
agent, when acquired, will coordi
nate the activities of local distribu
tors when they are hired. 

- Keith Jones 

How the Mlcro-Xeno Charged Packed 
Memory is interfaced to its host computer. 
Charged packets are stored on the node 
board. 

Curiosity has been aroused in 
Europe by a British company that 
has announced, but not demonstrat
ed, what might be a new form of 
nonvolatile electronic RAM. The 
firm, Micro-Xeno Ltd., Birming
ham, England, claims that its 
Charged Packet memory system 
stores almost lOG bytes of data in a 
physical space measuring 8 x 6 x 6 
in. while offering access times in the 
range of 200 to 300 nsec. Price will 
reportedly be $20,000. 

r--------- ------------------------, 

In its technical literature, Micro
Xeno explains that the Charged 
Packet memory system converts a 
digital data byte into an equivalent 
electrical analog charge. This 
charge is then paired with another 
electrical analog charge the size of 
which is determined by a unique 
numerical identification address 
generated by a digital counter. Thus 
provided with an "address," the 
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Before you buy one more video terminal 
compare the new VISUAL 300. 

The microprocessor-based VISUAL 300 
combines a highly comprehensive command set 
with traditional VISUAL ergonomic design. Th~ 
result is a terminal built for flexibility and superior 
productivity. And at surprisingly low prices. 

Of the terminals in its class only VISUAL 300 
offers so many standard features including: 
• Flexible block mode transmission parameters 
• Programmable non-volatile function keys 
• Split screen 
• Full editing 
• 12" or 14" non-glare screen 
• Non-volatile set-up modes for selection ofter

minal parameters, eliminating cumbersome 
switches. 
Call for full details on the VISUAL 300 .. . the 

new standard of comparison for video terminals. 
Service available in principal cities through 

Sorbus Service Division of Management Assis
tance Inc. 

AN APPLES-TO-APPLES COMPARISON OF FEATURES. 

ANSI X3.64 Specified 
Block and Character Transmit 
Solid State Keyboard 
Programmable Non-Volatile Function Keys 
Video Attributes Require No Display Space 
Non Glare Screen 
Smooth Scroll, Slow Scroll and Jump Scroll 
Audible Key Click 
Non Volatile Set-up Modes, "Menu" Style 
25 Status Line 
Split Screen 
Line Drawing Character Set 
Block Graphics 
Sculptured Keycaps, Matted for Low Glare 
Paging 
Full Editing 
Programmable Non Volatile Columnar Tabbing 
Choice of Typomatic/Non Typomatic Keyboard 
14" Screen 
Independent Xm it/Receive Rates 
N-Key Rollover 
CR New Line Mode 
Foreign Character Sets 
User Programmable Non-Volatile Answerback, 
32 Codes 
Screen Brightness Control from Keyboard 
XON/XOFF Flow Control, Split for Xmitter and 
Receiver 

VISUAL TeleVideo ® 
300 950 
STD NO 
STD STD 
STD NO 
STD NO 
STD NO 
STD STD 
STD NO 
STD STD 
STD NO 
STD STD 
STD STD 
STD STD 
STD NO 
STD NO 

OPT-8 Pgs. OPT-4 Pgs. 
STD STD 
STD NO 
STD NO 
OPT NO 
OPT NO 
STD NO 
STD NO 
OPT NO 

STD NO 
STD NO 

STD NO 

See for yourself 

Visual Technology Incorporated 
540 Main Street, Tewksbury, MA 01876 
Telephone (617) 851-5000. Telex 951-539 
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When you use the world's most 
guess what happens 



popular computers in your product, 
to your product. . 

Think about it. More than 300,000 of Oigital's com
puters are installed worldwide. In almost every Fortune 
500 company and major government agency. And in most 
universities, which means your customers probably first 
learned about computers on Oigital's equipment. In other 
words, a product with one of Oigital's computers in it is a 
product that's already half sold. So now you have two 
reasons for using Oigital's OEM computers. What they can 
do for your product performance. And what they can do 
for your sales performance. 

r------------l'd like to know more about Digital's full line of OEM computer 

I products. 
0 Send me literature. 0 Have a sales representative call. 

I My areas of interest are: 
0 16 bit micro 0 32 bit mini 

I chips, boards, systems 
boxes, systems O DECnet Phase III 

I 0 16 bit mini communications 
boxes, systems software 

0 Operating 
systems and 
languages 

0 Peripheral and 
interface options 

I Name ________ Title ________ _ 

I Company ________________ ~ 

I Address _________________ _ _ 

I City State ip I 
Send to: Digital Equipment Corporation, Technical Volume Group, 

L 129 Parker Street, PK3-1 / K47, Maynard, MA 01754 Tel. (617) 493-5997. J 
MM-5-82 ------------

mamaoma 
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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 tp 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 UNIX under the authority of Western Electric Company. 

Multibus is a trademark of Intel Corporation . 
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nowing about 
poV\Ter line pollution 
only asks the question. 

Knowing about Shape 
answers it. 

The symptoms of power line pollution, such as unexplained 
memory loss or excessive downtime, are self-evident, but the an
swer isn't-unless you already specify Shape Magnetronics 
Line Tamer•• ferroresonant transformers. 

The experience of the industry's leading computer suppliers 
demonstrates that ferroresonant technology provides the best line 
isolation and regulation properties for the money. Shape uses 
state-of-the-art manufacturing techniques and materials that result 
in smaller, lighter packages that save you even more in shipping 
costs and space without sacrificing quality. You save again with our 
network of independent distributors shipping from local stocks. 

We used our expertise as a manufacturer of custom OEM magnetics 
to create a broad standard line. With standard sizes ranging from 70 
VA for electronic cash registers up to 150 KVA single-phase 
and 250 KVA three-phase for large installations, it's likely 
that the Line Tamer•• ferroresonant transformer you 
need is in stock. If not, that sa"me OEM expertise pro· 
vides fast turnaround on modifications to meet your 
unique needs. 

Let Shape answer your power questions. Call 
or write for complete information on controlling 
power pollution and the name of your local Shape 
source. 

SHAPE 
MAGNETRONICS, INC. 

901 DuPage Avenue• Lombard, Illinois 60148 • ( 312) 620·8394 TWX: 910-991 -2352 
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See us 
at NCC 
BoothM-180 
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electrical analog of the digital byte 
is added to (or "mapped" into) a 
packet of charges so that it can be 
accessed in the read operation. In 
reading, the unique charge value of 
each data byte is extracted and then 
analyzed back into the correspond
ing digital form. 

Mi•i·Micra lllarld 

the MX99, the computer provides a 
32-bit word length and a resident 
interpreter for APL. It runs under 
the EMExll operating system that 
supports as many as 128 terminals 
with multiple protocols and Pascal, 

BASIC and FORTRAN high-level 
languages. 

It is not known when or if the 
MX99 and Charged Packet memory 
will emerge as a viable commercial 
system. - Keith Jones 

Micro-Xeno notes that individual 
stored charges have no spacial 
existence as such. Instead, the 
magnitude of each charge denotes 
its address number. The storage 

Europe lagging 
in electronic mail 

unit for each charged packet is Europe lags behind the u.s. in the 
called a node and is stored on a adoption of electronic-mail systems, 
system component called the node even though Europe is leading in 
board. the development of public-document 

Operation of the complete memo- transfer networks based on the 
ry system is handled by a Micro Teletex standard. 
Controller that executes ROM-based Europe's lack of excitement about 
microcoded instructions. In addition electronic mail could stem from a 
to controlling the creation of higher satisfaction with existing 
charged packets, it handles several business communications facilities 
file and search techniques, accord- -voice and Telex-provided by 
ing to Micro-Xeno. They include Europe's state-owned common car
sequential, block, binary and in- riers. Also, because Europe has 
dexed sequential. Random-access fewer time zones, phone users have 
speeds are typically 200 to 300 nsec. fewer problems making direct 

Bytes of information are input to contact. Moreover, European man
and output from the memory via a agers are less adept at using 
bidirectional, tri-state buffered data keyboards than their u.s. counter
bus. After the digital data have parts, mainly because many Euro
passed through the Micro Control- pean colleges do not insist that 
ler, the data go to an analog function essays be typed. In Britain, for 
generator that performs DIA and AID example, only 5 percent of manag
conversion. ers possess keyboarding skills 

The data held in analog form in compared with 50 percent in the 
the nodes must be constantly u.s. In addition, electronic mail is 
recycled and refreshed, according to slower taking off in Europe because 
Micro-Xeno. But when the memory companies are typically less ad
is switched off, the full parameters vanced in office automation and 
of the contents are stored digitally have less money for new technolo
in a nonvolatile module called the gy. 
latch store that has a capacity of 255 These points were made by Dr. 
parameter registers, each 32 bits Gordon Ross, a senior consultant 
long. Micro-Xeno points out that with the London-based software 
when the memory system is communications consultancy, 
switched on again, the nodes can be Logica Ltd., at the Yankee Group's 
replenished within 25 msec. to the Electronic Mail Europe 1982 confer
full 9.9G bytes, so the memory is ence in London. 
effectively nonvolatile. Ross, who is working on a 

Micro-Xeno says it has designed large-scale electronic-mail project 
its own computer to host the at the headquarters of the Greater 
Charged Packet Memory. Called London Council (London's City 
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Hall), pointed to several other 
factors inhibiting the proliferation 
of electronic mail in Europe, 
including the lack of suitable 
reference sites and text-interchange 
standards. 

Standards are what Teletex is all 
about. But the Yankee Group's 
European director, Al Dunn, 
stressed that Teletex is only a 
special form of electronic mail and 
lacks one of the key features of a 
full-blown electronic-mail system
mailbox facilities. Dunn disagreed 
with the description of Teletex as 
"superTelex," noting key differenc
es. For example, Teletex remains 
undisturbed in local mode when it 
receives a message and cannot 
support an operator-to-operator 
dialog. 

The use of electronic mail in 
Europe is encouraged mainly by 
companies offering u.s.-originated 
systems. At the conference a paper 
was presented on Missive, an 
electronic-mail system marketed in 
France but based on Comet from 
the Computer Corp. of America, 
Cambridge, Mass. Missive is sold by 
France Cable and Radio, a French
government-owned organization. In 
Switzerland, another public-owned 
group, Radio Suisse, also sells a 
system based on Comet. In Britain, 
the product is marketed by BL 
Systems Ltd., part of the state
owned car manufacturer BL Ltd. 
The state-owned telecominunica
tion s common carrier, British 
Telecom, markets the electronic-
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mail system developed in the u. s. 
by Dialcom Inc. British Telecom is 
retaining an independent British 
company, Telecom Gold, to sell 
Dialcom as a service. According to 

BT, about 200 mailboxes have been systems are based on Digital 
allocated to customers. They can be Equipment Corp. PDP-11 machines, 
accessed from any Teletype- while the BT Dialcom service is 
compatible terminal over BT's public hosted by powerful Prime Comput
telephone network. BL's Comet er Inc., machines. -Keith Jones 

Western Europe moves 
ahead with Teletex 

the field in its adoption. It expects 
about 40,000 Teletex terminals to be 
linked to its national network as 
early as 1985, and, by 1990, 
approximately 130,000 Teletex units 
will be operating out of a total 
population of 1. 2 million. West 
Germany's population of Telex 
machines is around 130,000 but is 
expected to decline to 100,000 by 
the end of this decade. 

Western Europe is forging ahead 
of the u. s. in the establishment of 
public electronic-mail services com
plying with the Teletex standard 
recommendations of CC ITT, the 
international consultative commit
tee of telecommunications common 
carriers. 

The state-owned common carri
ers, usually referred to as PTTs, in 
West Germany, Sweden and the 
u. K. will introduce Teletex services 
this year, and all of Western Europe 
should be covered by 1985. Teletex 
will gradually replace the old 
international Telex network, offer
ing as much as 30 times the speed of 
Telex and a greatly extended 
character repertoire. While the 
Telex character set is restricted by 
5-bit codes, Teletex will employ 
8-bit coding typically used by word 
processors and computers. 

Teletex terminals provide exten
sive text-editing and storage facili
ties as well as communications 
functions. European office-equip
ment suppliers, including Siemens 
AG, NV Philips and Olivetti SpA, 
have already introduced these 

Country A 

I 
I 

terminals, but the market is also 
open to word-processing suppliers. 
Word-processor manufacturers are 
enhancing their equipment with 
Teletex interfaces, and at least one 
major PTT, British Telecom, says it 
will introduce a black box for 
interfacing a standard word proces- A commission set up by the West 
sor to the Teletex network. German government in 1974 to 

Links between Teletex networks research new forms of telecommuni
in European countries will initially cations recommended the introduc
be achieved via the international tion of a "telecommunications type
Telex network. Character-code con- writer service." In 1977, the CCITT 
version from 8- to 5-bit and speed began preparing an international 
reduction from Teletex's 2400 bits standard for Teletex, and the basic 
per sec. to Telex's 50 bps will be recommendations were adopted at 
achieved at gateways between the the CCITT Plenary Assembly in 
networks. By mid-1983, Telex users Geneva, Switzerland, in November, 
in the u. s. will be able to 1980. The recommendations cover 
communicate with Teletex termi
nals in Europe via these gateways. 
The gateways will provide store
and-forward facilities to prevent 
slowing of user terminals and will 
directly link national Teletex net
works, so that users can enjoy all 
the speed advantages offered by the 
service. 

Deutsche Bundespost originated 
the Teletex concept and is leading 

Country B 
Gateway 

Telex/Te let ex 
converter 

Telex 
terminal 

National 
Telex 

network 

I 
I International I 

I Telex circuit I 
I (50 baud) I 

National 
Telex 

network 

National 
Teletex 
network 

Teletex 
terminal 

the Teletex character set, including 
upper and lower case; applications 
protocols, which facilitate the pre
sentation of text at the receiving 
terminal in a format and layout 
identical to that of the transmitting 
machine; and the transport proto
cols, which allow the PTT in each 
country to choose the type of 
network it will use to carry the 
service, without changing the 
applications protocols. The PTTs in 
Sweden and West Germany plan to 
use existing circuit-switched net
works dedicated originally to data 
to also carry Teletex. British 
Telecom will use its public circuit
switched service and its packet
switched data network, Switch
stream 1. Most other European 
PTTs will run Teletex on their 
packet-switched networks. 

L----' I I 
I 

Telex users in the U.S. will be able to communicate with Teletex terminals in Europe via 
gateways that provide store-and-forward facilities to prevent slowing of user terminals. 
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That's right. Now there is one more 
entry in the 5 !4 inch Winchester 
market and you have a right to be 
skeptical. But take a closer look. No 
one matches ATASI performance. 
No one matches ATASI reliability. 
Compared to current products. the 
ATASI Winchester family offers twice 
the storage capacity with less than 
one third of the access time. All this 
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and ruggedized product handling 
characteristics. 

We would like you to look beyond 
the familiarity of just another disk 
drive company announcement. To 
meet with us at our NCC suite 
please write to ATASI at the address 
below. At last someone has done 
it right. 

See our other ad on page 270 

ATASI CORPORATION 
235 CHARCOT AVENUE · SA N JOSE, CA 95 I 3 I 
408/942-0770 
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THE OEM-FRIENDLY 
BEFORE WE BUILT 

We asked hard questions. Of you. Of your custo
mers. And, we learned something. The easier 
the system is to use, the better it is for OEM's. 
Because you have better things to do than hold 
your customer's hand. 

Your customers wanted simplicity. The BMC is an 
all-in-one computer. Everything in one package: 
The computer. 640x200 pixel-addressable 

you know who to call. And our Toll Free Hotline 
means you call free . 

Nationwide service. Our service organization can 
provide third party service through its nationwide 
service network. At surprisingly low prices. 

Now, peripherals. Multi-user? Up to 64 work
stations. Hard disk? Right. Letter quality printer? 

CRT with color graphics in A colors SOMEONE 
and hues. Keyboard and keypad. Dual 
double-density SW' floppies. Or, one 
400 Kbyte floppy and a 10 Mbyte 

Of course. Plus, bi-sync communications, 
color graphics printers, a light pen, 
IEEE-488 capabilities, a 16-bit µ,P 
. .. and more. 

hard disk. A dot matrix workprinter. More value. You could pay a lot 
And exceptional systems expansion more ... but get a lot less. BMC offers 
capabilities. you OEM-friendly features found on 
They want bundled software. Your cus- no other machines in their price 
tomers might buy the BMC just for the range. And color graphics that make 
software it comes with. Select™ the message clear. 
Word Processing. SuperCalcr.M Mailing The system sell. You don't do it. We do. 
List Manager. The PEARL™ program We're going to spend millions of dollars 
generator. Plus, extended color BASIC, to sell customers on your systems. Our 
and the only CP/Mit that supports machines. Your systems. We won't bore you 
color graphics. Or, you can sell the BMC with the statistics .. . we're advertising where 
with your software alone. And here's a zinger: you<l like to advertise. In leading national publica-
You can customize our system in just minutes. tions, on TV and radio, in the Wall Street Journal. 
Programs waiting for a system? Terrific. BMC's A system for tomorrow. The BMC Business 
graphics capabilities aren't just good, they're the Computer is manufactured by a billion dollar 
best in their price range. And here's zinger Number company that's been around for about 103 years. 
2: The BMC is cartridge programmable. Zinger Right now, they're planning their bicentennial. 
Number 3: BMC can provide you with EPROM Which means you can expect them to be there as 
Paks that allow you to offer EPROM cartridge long as you are . 
programming. Cheap for you. Great for them. We listened. We didn't tell you how to run 
And an oustanding sales feature : Plug-and-go. your business. We listened when you told us how 
30 Softkeys. When you're adding custom to run ours. And we listened to your customers 
software, user-programmable, single-key com- when they told us what they wanted in a business 
mands make systems simple. They also make computer system. Then, we built the BMC 
systems simple to sell. Business Computer Systems. Our 
Single supplier support. If some- BM c business is to listen to your business. 
thing goes wrong . .. with anything.. . And respond. 

BUSINESS MICROCOMPUTER DIVISION 
OF TECHNOLOGY GROUP, INC. 

860 East Walnut 
Carson, CA 90746 

(213) 323-2600 

Sclecc is a t rademark of Select Information Systems, Inc. PEARL 1s a t rademark of Re lationa l Systems, Inc. 
SuperCak 1s a t rademark of Sorcim, Inc . CP/M is a reg istered t rademark of Digital Research, Inc. 



COMPUTER. 
rr, WE LISTENED. 

RGB Color Monitor 
640 x 200 Resolution 
Pixel-Addressable Graphics 

Internal Expansion Slots 
Built-In Calendar Clock Separate Cursor Controls 

4MHz ZBOA Microprocessor 
Up To 256K RAM 

CIRCLE NO. 66 ON INQUIRY CARD 

3 Accessory Ports 

Single Button Printing 

Full Numeric Keypad 



t tapes a big byte out of your 
514" Winchester. 

The Companion from MFE. A tape drive backup system for 5114 11 Winchester disk drives. 
A system designed to store from 5 to lOM bytes of data on a single digital cassette. So what used 
to take 10 disks to store now takes only one convenient, reliable and highly accurate cassette. 
And the Companion holds the record for speed. It tapes lOM bytes in just 4 minutes with an 
error rate of one in 1010 bits. And because the Companion is configured to fit the same 
size enclosure as a standard 5114 11 Winchester, conversion from a dual floppy system to a 5114 11 

Winchester /Companion system is fast and easy. · 
High capacity, compatible, accurate tape drive backup systems from MFE. Put the byte onto 

the Companion without putting the bite on your budget. See us at Booth 2011 & 2012 at NCC. 

' 
COMPUTER 
PERIPHERALS 
DIVISION MFE 

\i\e play fork~ 

MFE Corporation. Keewoydin Drive. Salem NH 03079· Tel: 603-893-1921·TWX710-366-1887. Telex: 94-74n 
For additional information coll Toll Free 800-258-6380 
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Deutsche Bundespost charges about 
$200 for installation, plus a charge 
of less than $100 per month. 
Customers pay about o.a¢ per sec. 
for connections as far as 50 Km. and 
0.6¢ for longer distances; night 
charges are one-half these rates. 
With Telex, a two-page letter 
consisting of 2000 characters takes 
15 sec. to transmit and costs little 
more than 10¢ at daytime long
distance rates between Munich and 
Hamburg (about the same distance 
as between Boston and Washington, 
n.c.). Transmission of the same 

letter by Telex takes 5 min. and 
costs about $1.50, while sending it 
by Bundesposte's Telefax public 
facsimile-transmission service takes 
about 6 min. and costs around $a. 

The T4200 text terminal from 
Siemens will compete for a slice of 
the market for Teletex attachments 
in Europe. T4200 includes a 21-line 
x so-character CRT screen, remov
able minifloppy disk storage with as 
much as so,ooo characters per disk, 
an automatic paper feeder and a 
daisy-wheel printer. Under devel
opment is a 200-character-per-sec. 

Logica brings Rapport 
to U.S. market 

Rapport, a portable relational 
database system that runs on 
machines ranging from 8-bit µcs to 
mainframe computers is being 
introduced to the u.s. market by 
Logica, Inc., the u.s. subsidiary of 
the British software house Logica, 
Ltd. 

Developed for a British govern
ment military-research establish
ment, Rapport was launched in 
Europe in 1979. It is widely used in 
scientific and technical applications. 
Its early appeal to technical users is 
that it is written in FORTRAN. 
Rapport product manager Robert 
Worden sees Boston as a target 
market for u.s. users because of the 
city's large number of technical 
firms. Logica has offices in Boston, 
San Francisco and New York. The 
New York facility is staffed with 
three Rapport specialists. 

Worden says he would like to see 
the u. s. support team further 
strengthened before going "high 
profile" in the u.s. market, especial
ly at the San Francisco office. 
Worden says that direct support for 
end users is vital. 

In March, Rapport-a, an im
proved version of Rapport and new 
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Micro Rapport were introduced. 
Rapport-a, the version for minis, 
superminis and mainframes will sell 
for as much as $50,000, depending 
on the host machine. Micro Rapport 
will sell for $1600, plus $800 for each 
additional copy. Any µc supporting 
CP/M and Microsoft's FORTRAN-80 
compiler can host Micro Rapport. 
Potential host's include the Super
brain, the Zilog, Inc., MCZ and 
Quinox and Cromemco, Inc., ma
chines. Worden does not yet know 
how Micro Rapport will be market
ed in the u. s., but he rules out 
direct end-user selling by Logica. 

Rapport-a features an interactive 
query language for users. Com
mands for page numbering, headers 
and footers and the number and 
width of the lines per page are 
available for report generation and 
for formatting individual fields. 
Other commands control prompts 
by nontechnical users. Commands 
for controlling the logic of command 
sequences, including if, then and 
else, are also included. 

Micro Rapport features a subset 
of the Rapport-a query language 
with data-retrieval-only commands, 
and support for only one user at a 

ink-jet printer that operates silently 
and provides instant font selection. 

British-based market-research 
consultancy Mackintosh Interna
tional Group predicts that sales of 
Teletex network attachments in 
Europe will reach 100,000 units by 
1987. But the u.s. market will be 
even larger, with 1987 sales of 
150,000. Mackintosh consultant Dr. 
Ian Galbraith sees Japan as another 
major Teletex user, with sales of at 
least 50,000 units and as many as 
100,000 in 1987. 

-Keith Jones 

Rapport product manager Robert Worden 
says he would like to see Logica's support 
team further strengthened before going "high 
profile" in the U.S. market. 

time. Each database can have as 
many as 16 logical files spread 
across several physical files, and any 
one file can be organized into as 
many as ao fields. There can be 
16,asa records in any file with as 
much as 256 bytes per records. As 
with Rapport-a, access is facilitated 
by index files of which there can be 
as many as a2 for one complete 
database on Micro Rapport. 

The original full Rapport system 
has already sold enough copies to be 
included in the ICP list of million
dollar awards for 1982. It can run on 
Digital Equipment Corp.'s v AX and 
PDP-11 machines, Data General 
Corp. Nova .and Eclipse systems, 
Prime Computer, Inc., 400, 550 and 
750 computers and others. 

-Keith Jones 
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Ireland tries to lure 
U.S. software houses 

Ireland's Industrial Development 
Authority is hoping to repeat its 
success in persuading u.s.-based 
computer hardware suppliers, in
cluding Apple Computer, Inc., 
Wang Laboratories, Inc., Digital 
Equipment Corp., and others, to 
establish manufacturing facilities 
for software development in Ire
land. 

The IDA is trying to attract 
service firms, and offers financial 
incentives of as much as $10,000 for 
each job created and comparable 
training grants to U.S. software 
houses. Grants to cover buildings 
and machinery investments amount 
to at least 25 percent, as do 
assistance payments on rented 
premises. The Irish government 
also guarantees that until the year 
2000, a tax rate no higher than 10 

percent will be applied to corporate 
profits. 

The u. s. companies can also make 
savings on payroll. The IDA esti-

mates that salaries for computer 
professionals in Ireland are 30 

percent lower than in other parts of 
Europe. A computer-science gradu
ate receives a starting salary of less 
than $10,000. An experienced 
programmer receives as little as 
$12,000 a year, while $20,000 is 
average for a system analyst. 

But these financial incentives are 
only "the icing on the cake," says 
IDA Services project manager Jane 
Williams. She explains that the 
main attraction will be a plentiful 
supply of qualified graduates from 
Ireland's five universities and 10 

technical colleges. 
Williams says Ireland produces 

twice as many business graduates 
as it needs and points to a planned 
increase from 3200 to 4200 computer 
and electronics graduates between 
1982 and 1985. Primary computer
related courses will turn out more 
than 350 graduates in 1985 com
pared with 200 graduates this year. 

Trinity College, Dublin, offers courses in advanced programming and system analysis. 
Ireland plans to increase its output of computer and electronics graduates from 3200 to 4200 
between 1982 and 1985. 
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Another potential source of 
personnel is the extensive computer 
installation base. International 
Business Machines Corp. and other 
mainframe suppliers are well estab
lished there, while DEC has mini
computer systems at more than 80 

installations. 
Williams admits, however, there 

is a shortage of computer personnel 
with more than five years' experi
ence in Ireland. But she points out 
that there are many Irish expatri
ates in the u.s. with computing 
experience who could be persuaded 
to return and head the Irish 
operations of u. s. software houses. 

Williams explains that the small 
group of overseas companies al
ready in Ireland were attracted by a 
pilot program already in operation. 
The London-based firm Alterego 
is the largest software-development 
company and employs about 30 

people in Dublin developing applica
tion software for users of DEC 

PDP-11 series minicomputers. David 
Joyce, managing director of Alter
ego Ireland, Ltd., points out, "We 
develop tailor-made commercial
applications software for turnkey 
customers in Britain and other 
parts of Europe. Ireland is a good 
place for this ki~d of work, provided 
there are no problems in working 
remotely from the customer." 

Measurex Corp., a u.s.-based 
supplier of process-control systems, 
employs more than 20 people at a 
software-development center in 
County Cork. The center produces 
application software for Measurex 
systems in Europe configured 
around DEC LSI-11 and Hewlett
Packard Co. 21 MX machines. 

Cincinnati-based Cincom Corp. 
will open a center in Dublin this 
year to develop portable systems 
software for minicomputers and 
mainframes. Director of finance 
Ernie Tabler says that the 10 

percent maximum tax limit offered 
by the IDA was the most attractive 
incentive. -Keith Jones 
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Certainly, there are many 
choices when you're purchasing 
letter-quality printers. It makes 
sense to choose the one that's 
designed and manufactured for 
reliable, trouble-free operation. 
Over 200,000 Olympia units 
have been installed worldwide. 
Those proven and tested units 
are the foundation of Olympia's 
new ESW1 02 and ESW103 letter
qual ity printers. 

These high quality printers have 
all the features you need for effi
cient, cost-effective operation. 
They're available both as print
ers and input/output typewriter 
terminals. 

More than that, our printers are 
supported by 1,000 Olympia 
Dealer Service Organizations 
nationwide. 

And not least, our single unit re
tail price is equal to most of our 
competitors volume discount 
prices. Discover a new concept 
in letter-quality printers today. 

Contact Eugen P Koch, National 
Sales Manager-OEM Products 
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Management tools with the 
features management people 
want most 

Features that make desktop computing a plea
sure. Our new Executive Augmentation System 
(EASY) offers fully integrated system solutions for 
a variety of office automation requirements. 

The EASY ONE Terminal Computer 1s a power
ful and flexible decision support tool that's sure to 
improve profitability and productivity. Included is 
the DELTA D2100 terminal, 400 pages (1.2Mb) of 
local storage, and a high performance letter-qual
ity printer. The CP/M based software includes Del
ta's powerful EASY/WRITE word processing 
package. 

Need local networking/distributed processing 
capabilities? Delta's D8000 Multiprocessor 

System supports up to 32 terminals/printers. Each 
device is allocated a dedicated microprocessor 
and associated memory to speed response times 
and eliminate contention. Other 08000 features 
include support of Floppy Disk Drives and 10-40 
Mbyte capacity Winchester Disk Drives, MP/M 
and CP/NET compatible operating system soft
ware, and full support tor many applications mod
ules including EASY/WRITE word processing 
software. 

Can desktop computing really be this EASY? It 
can - with Delta Data. Get in touch with us 

today for more information, applications 
assistance or a no-obligation demonstration. 

CP/M. MP 1"11 and CPINET are registered trademarks of Digital Research Corp. 

DELTA DATA SYSTEMS CORPORATION Sales and service offices in principal 
cities throughout the United States 
and Canada. 

WORLD HEADQUARTERS 
2595 Metropolitan Drive 

~#=i~=#==:.. Trevose, PA 19047 
Telephone (215) 322-5400 
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Subsidiaries in the United Kingdom 
and Europe. 
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Our new B-1000 helps keep the 
DP department ahead of a growing 
demand for printouts. It's the fastest 
member of our reliable B Series family 
of band printers. 

Like the B-300 and B-600 models, it 
has Dataproducts' patented Mark V 
hammer system at its very heart. 
The system is virtually friction-free. 
The result is a remarkable level of 
reliability. 

That reliability is proven, too. With 
over 30,000 units in the field, our B 
Series printers have become the 
industry standard for excellence. 
Fast and easy. 

The B-1000 was designed for high 
performance, printing up to 1,100 lpm 
with a 48 character set. It prints out 
1,000 lpm with 64 characters and 760 
lpm with a 96 character set. 

All the B Series were designed with 

the operator in mind. The long lasting 
ribbon cartridges are easy to load. 
The bands can be changed in less than 
a minute. Sophisticated self diagnos
tics let the operator identify problems 
and often correct them without 
a service call. 
The quiet type. 

With fully sound-insulated cabinets, 
the printers operate at only 60 dBA
even less than the noise level of a 



typewriter. These cabinets are available 
on the B-300 and B-600, standard 
on the B-1000. 
A name you can trust. 

Dataproducts is the world's largest 
independent printer manufacturer. 
For 19 years, we've built printers for 
the biggest OEMs in the business, 
putting their names on our machines. 
These customers make sure our 

. printers live up to some pretty tough 
standards. 

Now our B Series band printers 
are available with our name on them. 
Or with your name. 
We're here to help. 

We have distributors and sales rep
resentatives throughout the world. 

We'd love to show you how our 
printers can improve your systems. 

Call for more information. Or write 
our Marketing Department at 6200 
Canoga Avenue, Woodland Hills, CA 
91365. Telephone: (213) 887-8451. 

European Marketing ~ 
Headquarters: 

¥~;~~:::_l1161 -
Telex: 298562 
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PowerOne·1 
lnfernafional lerie1-Ihe New 
World lfandard in 0.(. Power 

One Power Supply for the Whole World 
At last ... a world standard in high reliability open-frame power 
supplies. Designed specifically for products sold throughout the world 
to make your international marketing simpler. And more profitable . 

Meets International Safety Requirements, Worldwide 
The International Series can be used anywhere , for almost any 
application . It's the only power supply available that meets the most 
important requirements of VOE , UL, CSA, BPO, !EC, CEE, and 
ECMA. This was achieved by using our new patented winding 
process featuring separate , fully enclosed primary and secondary 
windings . This unique construction complies with worldwide safety 
standards , including : 

Leakage Current, Line to Ground: 5.0 µ.a 
Spacings, Live Parts to Dead Metal: 9.0 mm 

Other than Field Terminals: 5.25 mm 
Dielectric Withstand Voltage, 

Input to Ground: 
Input to Outputs: 
Outputs to Ground: 

3750 VAC 
3750 VAC 

500 VAC 

elllGLE OUTl'UT MODEU DUAL OUTl'UT MODEU 

MODEL VOLTAGE/ PmCE MODEL OUTIVl'•l OUTl'UT'"11 
~ Cl·HI 

&VOLD *UTOISVOLU 
HllS-3/ 0VP-A 5V 0 3A I 32.95 HMIS-0.8-A 12V @ IA OR -12V @ IAOR 

lupplie1 

Wide Choice of AC Input Power 
Each un it is rated at 100, 120, 220 , 230, and 240 volts , 47 to 63Hz. 
So wherever your products are headed , one standard off-the-shelf 
power supply will serve . No more costly stocking of different units for 
different destinations . 

Power-One's patented International Series transformers feature 
separate, fully enclosed, primary and secondary coils. Meets safety 
requirements of VOE, UL, CSA, BPO, JEC, CEE, and ECMA. 

TRIPLE OUTPUT MODELS 

_!_~:~ MODEL OUTPUT OUTPUT OUTPUT PRICE 
•l •2 •3 (1·24) 

I 42.95 HTM·l6W·A SV @ 2A 9 TO ISV @ 0.4A (- )9 TO ISV @ 0.4A OR s 54.95 
HC5-6t 0VP·A SV 0 6A I 54.95 ISV @0.8A - ISV 0 0.8A OR -SV @ 0.4A 
HNS-9t OVP·A SV . 9A I 74.9S -SV 0 0.4A HBAA-40W·A SV @ 3A 
HD5-1210VP·A sv 0 12A I &4.95 HBBIS-1.S·A 12V O 1.7AOR -12V@ 1.7AOR I 54.9S 
HES-11/0VP·A sv . 18A 1119.95 ISV@ I.SA -15V 0 I.SA OR 

-5V@ 0.7A HCAA-60W·A SV @ 6A 
HCCIS·3·A 12V@ 3.4A OR - 12V 0 3.4A OR I 87.95 

llVOLU ISV@ 3A - ISV 0 3A HCBB.7SW.A SV @ 6A 
HBll·l.7·A 12V @ l.7A I 32.95 HDDIS·S·A 12 TO ISV @ SA (-)12TOl5V@SA 1129.9S 
HCl2-3.4·A !IV 0 3.4A I 49.95 IVOLUPLUe 
HN12·5.l·A !IV 0 5.IA I 69.95 ITOllVOLU CPl31 ·A SV @ 8A 
HDll-6.1-A llV 0 6.IA I 79.95 HMSl2·A SV@2A 9 TO ISV 0 0.51\ I 49.95 HEU-10.l·A llV 0 10.2A 1109.95 HBBSl2·A 5V 0 3A 9 TO ISV 0 1.2SA I 59.9S 
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Phone or write for new 
brochure .. . see what It 
takes to set a new 
standard for the world! 

Power-One, Inc. • Power One Drive • Camarillo, CA 93010 • Phone: 805/ 484-2806 • 805/987-3891 • TWX: 910-336-1297 
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NCC will focus on 
advancing professionalism 

The advance registration bro
chure for the 1982 National Com
puter Conference, June 7 to 10 in 
the Houston Astrodome, unfolds to 
a 22-x 33-in. sheet. On the reverse 
side of the sheet is a silver-bordered 
poster entitled "Advancing Profes
sionalism," a striking abstract 
design prepared on an image
processing system at the University 
of Southern California Institute for 
Physics and Imaging Science. The 
design, in pastel shades of green, 
blue and red, suggests the sudden 
rush of escaping energy in the 
aftermath of some cataclysmic 
event such as a volcano or an 
eruption on the sun's surface. The 
brochure explains that the design is 
intended to "create the force and 
excitement of this year's program 
theme." 

The burst of energy has long been 
an excellent metaphor for the 
computer field as a whole, with its 
dramatic rate of growth, its 
mind-boggling technological break
throughs coming, it seems, almost 
every day, and the encapsulation of 
ever-increasing computing power in 
ever-shrinking packages. Each 
year, the NCC absorbs some of this 
energy, stores it and releases it 
over the four-day period in arrest
ing exhibits and thoughtful techni
cal sessions. 

Thus, it should surprise no one 
that close to half of the 1982 

conference is devoted to small 
system technology and applications. 
For the first time, a program track 
is devoted to personal computing. 
(Each track ties together a series of 
time-sequenced sessions pertaining 
to various aspects of a given topic; 
an attendee with a major interest in 
one broad subject then has an 
opportunity to hear all the papers 
on the subject, or as many as his 
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stamina will allow.) Personal com
puting thus abandons the midway
the personal computing festival that 
has run with NCC in the last couple 
of years-for the big tent. This 
move is indicative of the personal 
computer's rapid maturation as a 
professional tool and the intensive 
interest in this segment of the 
computer industry. That matura
tion is largely the result of entries 
over the past year from giants such 
as Xerox Corp., International 
Business Machines Corp. and Digi
tal Equipment Corp. 

Like many other tracks, the 
personal-computing track encom
passes sessions dealing with hard
ware, software, the market, sys
tems and applications. One session, 
for example, is dedicated to 
discussion of software environments 
and operating systems in personal 
computers. Another deals with the 
more market-related topic of "large
volume software issues," that is, 
what vendors can do to protect their 
software packages and keep users 
from copying the code. 

The topic of office systems is 
hardly a newcomer to NCC. One 
track was assigned to it in 1980, and 
another last year. This year, the 
subject is given a boost by the 
influence of program chairman 
Howard Lee Morgan, who is second 
in command to conference chairman 
Russell K. Brown. Morgan, a 
professor of computer science and 
decision sciences at the Wharton 
School and Moore School of the 
University of Pennsylvania, is also 
chairman of the board at Advanced 
Office Concepts Corp., Bala 
Cynwyd, Pa. Amy Wohl, president 
of Advanced Office Concepts, heads 
the office systems track. 

As in the personal-computing 
track, the office-systems track 

embraces many issues. Two 
sessions are scheduled to deal with 
the user interface. This preoccupa
tion with the man-machine interface 
is an inevitable result of the 
migration of computing tools into 
the hands of unskilled users at home 
and in the office. If that migration is 
to continue unabated, these tools 
must be made increasingly easy to 
use. 

Other units on the office-systems 
track deal with specific parts of the 
problem, in one session each
electronic mail, text editing, the 
combination of image and data 
processing and electronic document 
delivery. Along the same track are 
sessions that treat management 
issues-strategic planning for office 
automation, and the effect on 
worker productivity. 

The hardware/computer-archi
tecture track is also sharply tilted 
toward small-system issues. Two 
sessions cover advances in single
chip µcs, another focuses on µp 
systems in CMOS, and another on 
fault-tolerant architectures. 

Other sessions in the hardware/ 
architecture track embrace soft
ware topics, including micropro
gramming and firmware engineer
ing, single-chip f.!-C programming 
(two sessions) and data-file compat
ability for small systems. 

Software concerns also are cov
ered in the language and database
processing track, with one session 
on database-management systems 
for µcs, one for FORTH language 
applications and one on maintenance 
of Pascal programs. Two other 
sessions deal with teaching and 
using Ada. 

The theme of the 1980 NCC was 
"usability of the computer," last 
year it was "keys to productivity," 
and this year's theme is "advancing 
professionalism." It appears that 
any or all of these labels could fit the 
1982 conference equally well. 

-Malcolm L. Stiefel 
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THE NEXT TERMINAL YOU BUY 
SHOULD HAVE HIGH 
RESOLUTION 
GRAPHICS. 
NOW 
YOU CAN 
AFFORD IT! 
At $4,500, TRANSIAC's Model 
TR 1024 High Resolution Graphics 
Terminal gives you all you expect 
from Tektronix graphics systems 
and more. 1024 x 780 resolution, 
Plot 10n" and ISSCO graphics 
software compatability, and 
standard hard copy interfacing 
allow direct use in existing 
systems. Raster scan brightness 
and reliability together with 
improved vector writing speed 
significantly increase your 
system's productivity. Expand
ability to multiple planes 

STATE-OF-THE-ART 
LSI LEADS TO 
STATE-OF-THE-ART 
PRICES 

and color allows upgrading your system to meet 
your everchanging requirements. 

LATEST IN LSI 

An LSI Graphics controller in each plane, 64K RAMs, and a 
fast 16-bit microprocessor give unprecedented flexibility 
of display and control at easy-to-take LSI prices. 
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Smooth horizontal and vertical scrolling, cursor control, 
and zoom in each full-sized image plane plus overlaid 

display are controlled by hardware and vector writing is 
up to 50 % faster than the competition. 

Call or write for more information to TRANSIAC Corporation, 
560 San Antonio Avenue, Palo Alto, California 94306, 

(415) 856-8214. 

TF1Fln5 I fl[ 
Plot 10~-trademark of Tektronix, Inc. 
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Sperry Univac finds its 
future in Disney World 

Sperry Univac, which built its 
reputation selling large-scale com
puters, is hoping to broaden its 
market prospects and recognition 
by supplying equipment for an 
experimental community of to
morrow near Disney World, Orlando, 
Fla. 

In October, Walt Disney's 
$800-million dream of an "experi
mental prototype community of 
tomorrow" will become a reality in 
the form of EPCOT Center. Disney 
envisioned a community of creative 
concepts for the future, where the 
best ideas of industry, government 
and the academic community could 
be showcased. 

A wide range of Sperry Univac 
computers will play a key role in 
that community. Systems from the 
Blue Bell, Pa., manufacturer will be 
based at EPCOT, ranging from V77 
minicomputers to the high-end 1100 
family of large-scale processors. 
The computers include Sperry's 
automatic monitoring and control 
system, which monitors the envi
ronment and security systems, and 
a special event control system, 
which operates sound and lighting 
systems. Systems will also be used 
in such applications as show 
presentations, guest services, secu
rity and information management. 

At EPCOT, Sperry will sponsor 
"The Astuter Computer Revue," at 
which visitors can see a computer 
room and learn about computers via 
English music hall-style song and 
dance and Disney animation. 

Visitors can also use Sperry 
V77-200, -500 and -800 minicomput
ers via learning games. For exam
ple, an airline game using touch 
input matches people with luggage, 
and a roller-coaster-design game 
uses touch input and CAD technolo
gy. In addition, voice synthesis, 
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voice recognition and robotics will 
be implemented when visitors play 
games with a Sperry robot. 

The project is the result of almost 
two years of collaboration between 
Sperry and WED (Walter E. Disney) 
Enterprises, the Glendale, Calif.
based branch of Walt Disney 
Productions. Sperry has been the 
main computer vendor to WED 
Enterprises since 1972 and provides 
computers at WED's Glendale head
quarters, including four 90/80 model 
4 systems, one V77-800 minicomput
er and several UTS 400 VDTs. 
Applications include hotel and 
travel reservations, film distribu
tion, payroll and inventory. In 
approximately 17 cities nationwide, 
Disney Products uses more than 500 
Sperry UTS 400 CRT terminals. 

Sperry claims that commercial 
aspirations have resulted from its 
affiliation with Disney World. More 
than 1000 visitors per hour are 

Disney's $800-milllon Experimental Proto
type Community of Tommorow, EPCOT 
Center. The sphere (center) houses Comput
er Central, run by computers from Sperry 
Univac . Photo copyright: Walt Disney 
Productions . 

expected to view the company's 
exhibit. And, because more than 
half the company's business is done 
outside the u.s., foreign visitors 
also are attractive to Sperry. 

"We want to make Sperry Univac 
a household name," says a company 
executive. "When we were a 
large-scale computer manufacturer, 
we had a different market," he says. 
"Now that we're into word process
ing and µcs, we have to shift focus 
and communicate with a broader 
spectrum of people." -Nancy Love 

Professor explores ocean 
with UNIX-based system 

A UNIX-based Digital Equipment 
Corp. -compatible minicomputer 
system from zzy, Inc., San Jose, 
Calif., helps a physics professor at 
the University of California, Santa 
Cruz, learn more about the ocean. 
Professor Stanley Flatte collabo
rates with other oceanographers at 
laboratories nationwide to study 
storms, internal ocean waves, 
topography and tides using a 
z-11/23-75 system. 

The system includes a 165M
byte Winchester-disk drive, a 75-ips 
vacuum-column tape drive and 256K 
bytes of main memory. Text editing, 
graphics and a ZZY-integrated, 

UNIX-7-based DYNIX operating sys
tem were added, bringing the total 
price to more than $45,000. 

With DYNIX, Flatte's system can 
communicate and share data with 
other research centers, including 
the Lawrence Berkeley Laboratory 
and the Scripps Institute of 
Oceanography. 

Flatte's collaborative study also 
involves measurement of sound 
travel within the ocean. The system 
releases artificial sound from one 
test site and measures its changes 
en route to another test site. 

-Nancy Love 
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Grinnell provides the industry's most flexible 
and cost-effective hardware and software tools for 
image processing and process control graphics. 
Choose from either packaged systems or modular 
configurations to meet your exact requirements. 
Display Resolution: 256, 512(30/60 Hz) and 1024 
for graphics and image display; 512(30 Hz) for 
image processing. 
Image Depth: 4 bits/pixel for B/W and pseudo

color graphics 
8-24 bits/pixel for B/W, pseudo-color 
and full-color graphics and image 
display 
24-64 bits/pixel for image processing 

Internal Processing: High speed vectors, 
rectangular areas, characters and other graphics 
functions are standard. A pipeline processor is 
available for convolutions, histogram equalization, 
point transformation and other complex image 
processing tasks. 
Specialized Video Capabilities: External synchro
nization, full-color digitizing with real time frame 
averaging and thresholding, custom character sets 
and cursor symbols are all available. 

GR 

Development Software: A FORTRAN-callable sub
routine library and low-level device drivers reduce 
software development time. 
Image Processing Software: Image Processing 
Extension library gives you easy access to complex 
pipeline processing functions without restricting 
your own programming style. 
Configurations: Single or multiple displays from 
one or more display memories with interfaces to 
most popular minicomputers. All are available in 
both U.S. and European versions. 
DEC-based Integrated Systems 
The Grinnell GRIDS family of image processing 
systems combines Grinnell hardware and software 
with DEC computers in a variety of completely inte
grated, cost-effective packages. And, since GRIDS 
systems are delivered with fully configured hard
ware and software, you can start developing your 
applications immediately. GRIDS systems are 
based on the PDP 11/23, PDP 11/44, VAX 11/750 
or VAX 11/780 computers. Both Western Electric's 
UNIX™ and DEC-supported operating systems can 
be supplied. 

For details about how Grinnell Products can 
help solve your applications problems, call our 
technical support engineers today. 

s 
2159 Bering Drive, San Jose, California 95131 (408) 263-9920 TWX 910-338-2145 

DEC, PDP and VAX are trademarks of Digital Equipment Corporation. 
UNIX is a registered trademark of Western Electric. CIRCLE NO. 74 ON INQUIRY CARD 
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Peripherals '82 
• -a prev1e., 

In conjunction with the Cahners Ex
position Group, Mini-Micro Systems 
will sponsor a Peripherals '82 confer
ence and exposition in Anaheim, Calif., 
Sept. 29 to Oct. 2. We are seeking to 
create a highly concentrated environ
ment that will focus on computer pe
ripheral technology, products and ap
plications in minicomputer and µc 
systems. 

Peripherals '82 will assemble the 
major suppliers of disk drives, CRT 

terminals, printers, tape drives and 
other related products in a setting with system integrators and 
large-volume end-user buyers. We hope a consensus of definitions, 
language and standards and a continuity of exchange between 
vendors and buyers will come out of these annual peripheral confer
ences. 

This is the first conference that Mini-Micro Systems has formally 
sponsored or has been associated with in any manner. It has come to 
our attention that there are still a few people who believe that 
Mini-Micro Systems was and is involved in the management of the 
Mini/Micro Show. While we have always had nothing but the best 
wishes for the success of that show, Mini-Micro Systems has never 
been involved in the management of it. 

We did not develop the Peripherals '82 conference to compete with 
anybody. Some people have told me that all computer shows compete 
with each other, but that's almost like saying that none compete. 

It is our opinion that the Comdex, NCC and Interface conferences 
are the major, successful, general-industry computer conferences, 
and that another general-industry show is not needed. Because it is 
impossible for Mini-Micro Systems to participate in every computer 
show, we have decided to limit our exhibitor participation to the 
Comdex, NCC and Interface shows as the general-industry conferenc
es and that further conference participation will be in more vertical 
or highly focused areas. 

S. Henry Sacka 
Vice President/Publisher 
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Don't get 

International 

Peripheral Equipment 
& Softvvare Exposition 



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; i.e., 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 is 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: 

(Ki Cahners Exposition Group 
A leader in high technology expositions 
throughout the world. Offices in Boston, 
Chicago, Stamford, Los Angeles, Hong 
Kong, London, Singapore and Tokyo. 

For more infonnation on exhibiting, 
attending or speaking at Peripherals 
'82, call or write: 

Cahners Exposition Group 
222 West Adams Street 
Chicago, Illinois 60606 
Phone: (312) 263-4866 
Telex: 256148 



EMULEX ANNOUNCES 34 NEW DISK 
SUBSYSTEMS FOR DEC USERS. 

As a confirmed DEC user you 've probably been 
secretly coveting some of the powerful new 
drives DEC doesn't offer. Or wanting lower prices 
and faster delivery than you've been getting. 

Well, you can get them from Emulex ready to 
plug in and run on your DEC LSl-11, PDP-11, or 
VAX-11. You choose from Control Data Winchester, 
removable pack and fixed/ removable drives up 
to 675 MBytes. 

For LSl-11/23 0-BUS: For LSl-11/23 0-BUS: 
80 MB Removable Emulates 64 MB Fixed/ Removable 
DEC RM02/ 03 Emulates DEC RK06/07 

For LSl-11/23 0- BUS: For LSl·11/23 0-BUS: 
300 MB Removable Emu- 96 MB Fixed/ Removable 
lates DEC RM05 Emulates DEC RK06/07 

For LSl-11/23 0-BUS For POP-11/04-60 
80 MB Fixed Emulates UNIBUS: 80 MB Removable 
DEC RM03 Emulates DEC RM02/03 

,,,,. 
For LSl-11/23 0-BUS: For PDP-11/04-60 UNI-
160 MB Fixed Emulates BUS: 300 MB Removable 
Two DEC RM03s Emulates DEC RM05 

For LSl-11/23 0-BUS: For PDP-11/04-60 UNI-
675 MB Fixed Emulates BUS: 80 MB Fixed Emulates 
Two DEC RM05s DEC RM03 

,,,,. 
For LSl-11/23 0-BUS: For POP-11/04-60 UNI-
32 MB Fixed/Removable BUS: 160 MB Fixed Emu-
Emulates DEC RK06/07 lates Two DEC RM03s 
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Emulex is known worldwide as the DEC con
troller expert. Over 7500 delivered. So we're a 
natural to provide you with the widest choice of 
complete disk subsystems you've ever seen. 

Featuring more performance and higher reliabil
ity than you 've ever dared hope for. 

Plus total service support - anything from 
subsystem to whole system service - up to and 
including your DEC computer from companies 
like Control Data, GE, and Tymshare. 

,,,,. 
For PDP-11/04-6D UNI- For PDP-11nD CACHE 
BUS: 675 MB Fixed Emu- BUS: 80 MB Fixed Emulates 
lates Two DEC RM05s DEC RM03 

,,,,. 
For PDP-11/04-60 UNIBUS: For PDP-11/70 CACHE 
32 MB Fixed/Removable BUS: 160 MB Fixed Emu-
Emulates DEC RKC6/07 lates Two DEC RM03s 

For PDP-11/04-60 UNIBUS: For PDP-11/70 CACHE 
64 MB Fixed/Removable BUS: 675 MB Fixed Emu-
Emulates DEC RKD6/ 07 lates Two DEC RM05s 

.~ 

For PDP-11/04-60 UNIBUS: For VAX UNIBUS: 80 MB 
96 MB Fixed/ Removable Removable ~mulates DEC 
Emulates DEC RK06/07 RM03 

For PDP-11/70 CACHE For VAX UNIBUS: 300 MB 
BUS: 80 MB Removable Removable Emulates DEC 
Emulates DEC RM03 RM05 

\ 

L__ 

For PDP-11/70 CACHE For VAX UNIBUS: 80 MB 
BUS: 300 MB Removable Fixed Emulates DEC RM03 
Emulates DEC RM05 

CIRCLE NO. 75 ON INQUIRY CARD 

Of course, Emulex subsystems can save your 
company plenty. And we have an attractive rental/ 
purchase option to solve any financing worries. 
So call us right now. We're the best friend a dedi
cated DEC user could have. 

Call (800) 854-7112 toll-free, outside California. 
In California, call (714) 557-7580. Emulex Sys
tems Group, 2001 Deere Ave., Santa Ana, CA 92705. 
TWX 910-595-2521. 

---
For VAX UNIBUS: 16D MB For VAX-11/75D CMI: 8D 
Fixed Emulates DEC RM03 MB Removable Emulates 
Expanded DEC RM03 

\ 

For VAX UNIBUS 675 MB For VAX-11 /750 CMI: 300 
Fixed Emulates DEC RM05 MB Removable Emulates 
Expanded DEC RM05 

For VAX UNIBUS: 32 MB For VAX-11/750 CMI: 80 
Fixed/Removable Emulates MB Fixed Emulates DEC 
DEC RK07 RM03 

,,,,. 
For VAX UNIBUS: 64 MB For VAX-11/750 CMI: 160 
Fixed/Removable Emulates MB Fixed Emulates DEC 
DEC RK07 RM80 or Two RM03s 

For VAX UNIBUS: 96 MB For VAX-111750 CMI: 675 
Fixed/ Removable Emulates MB Fixed Emulates Two 
DEC RK07 DEC RM05s 

3E 
EMULEX 

THE GENUINE ALTERNATIVE. 
Call (800) 854-7112 toll-free, outside California. 

In California. call (714) 557-7580. 

See UI • t NCC Booth #4338 
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DATAPOINT'S LAN 

To the editor: 

I would like to comment on the 
article "Searching for the 'right' 
approach" (MMS, February, p. 227). 

In this article, a list was given of the 
major local-area network vendors, 
which omitted Datapoint, the larg
est LAN vendor to date. 

The Datapoint ARC network is a 
coaxial cable network that was first 
delivered about five years ago. It is 
a baseband, token-passing network 
that runs at 2.5M bps and is 
supported by three vendors: Data
point, Inforex and Radio Shack. The 
architecture of the network is a 
non-rooted tree, with a maximum of 
255 nodes per tree. The capability 
exists to interconnect ARC net
works, thus placing no limit on the 
number of nodes in practice. The 

L1111r1 

maximum length between the display center which I had previous
extreme nodes of the network is 6.5 ly been unaware of and with 
km. There are more than 2000 ARC which-thanks to Catalano-I shall 
networks in operation. 

Ellis Hillinger 
Datapoint Corp. 
Bellevue, Wash. 

USEFUL GRAPHICS 

To the editor: 

When I was recently required to 
survey graphics technology for an 
Army program, I found your special 
graphics issue of December, 1981, 

comprehensive and very helpful. I 
was particularly appreciative of 
Frank Catalano's article on flat
panel displays because of their 
military implications. Incidentally, 
the article identified a key Army 

now be communicating. 
I look foward to keeping up on 

graphics developments through 
your presentations. 

Theodore J. Wang, Ph.D. 
Andrulis Research Corp. 
Bethesda, Md. 

FORGET SOMETHING? 

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

Share Your Mag Tape Data 
With a Friend 

-- -
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UP TO 4 TAPE DRIVES 
~!P T~ T, \rf O~IVF~ - -

Use the Mini Mag Dual Port 
Adapter IDPA) 
Let us show you how to have your 
data and share it too. I Even if your 
CPU's are totally different.) 
CPU's already interfaced 

• DEC PDP/VAX 
• Data General & Look Alikes 
• Interdata 
• IBM Series I 
• DEC LSI II 

DPA Features 

• No Software Mods 
• Any Two Tape Speeds 
• 7 & 9 Track 
• Virtually Any Tape Drive 
• Any Density 

If we haven't interfaced your CPU. give us a 
call. (Let Mini Mag show you how to save 
money and increase your system capabilities.) 

lj ~~~l0~~9~NUFACTURING 
5540 Marshall Street Arvada. Colorado 80002 1303) 422-8925 
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Nobody makes disc drives of 
more consistent quality than 
Seagate. To prove our point, 
we now back that clalm, In 
writing, with the unique 
"105% Seagate Guarantee:' 
Here's how It works: 

If any Seagate disc drive fails 
the "105%" incoming inspection 
program, we'll automatically give 
you a 1050/ocreditonthatdrive. To 
make sure that only good drives go 
into your systems, we've developed 
a complete incoming test program. 
Included in this program is a disc 

140 

test system, on-site training 
for your people, system 
certification every ninety 
days, and a "gold standard" 
reference drive. 
Who quallfles? 

The" I 0 5% Seagate Guaran
tee" is available, under written con
tract, to any volume* purchaser of 
Seagate disc drives. The only 
requirement is the installation of our 
incoming test program. This pro
gram assures that any defective 
drives will be discovered prior to 
expensive system burn-in. It also 

gives you an 
extra 5% credit on 

any failed drive which is 
repaired and returned to 

you. We share this investment in 
quality with you. Approximate test 
program value: S25,000. Your cost: 
SJ0,000. 
Why Is Seagate offering 
the 105% guarantee? 

The traditionally high failure 
rate of disc drives is costing you 
money and is a poor reflection on 
our industry. Winchester disc drives, 
when properly manufactured and 
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tested, are the most reliable rota
ting memory devices available. We 
know you'll agree with us that 
quality comes first Won't you join 
us in this commitment? 

MINI-MICRO SYSTEMS/May 1982 

This Is Seagate's 
commitment to quallt}C. 

Q Burn-in, all motors 
Q Burn-in, all ICs ~ Burn-in, PCB's 
Q Certify all discs ~Test flying 
height of heads ~ Burn-in, com
pleted drives (72 hours at 120° F) 
~Test actuating system (Million 
cycle test) §Zl" Test data handling 
(3 hours) ~Documented test results 

~One year warranty ~"I 05% 
Seagate Guarantee" 
Get all the facts. 

Foracopyofour"I05% 
Seagate Guarantee" brochure, circle 
the readers' service number. To dis
cuss your participation, call Seagate 
immediately at 
(408) 438-6550. 

Seagate Technology 
360 El Pueblo Road, Scotts Valley, California 95066 f408J 438-6550 TELEX 172114 SCVL 
Reglonal Sales Offices: Hopkinton, Massachusetts f617J 435-6961, Newport Beach, 
Callfornla f714)851-9964,Rlchardson, Texas 1214) 783-6711 
European Sales Office: BOOOMOnchen BOWestGermany89-43-13-900 TELEX 5 213 379 
Authorized Distributor: Arrow Electronlcs 

"Turning the tide in disc technology" 
See us at NCC Booth A 159 in the Astra Arena *Minimum quantity units: 500 per year C l982 Seagate Technology 
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LSl-11 System Boxes and Box Systems 
• Functionality • Versatility • Reliability • Cost Effective 

MOB makes the difference! 
No compromise! You can get the LSl-11 system building blocks you need, from a system box to a box system, 
for fast, efficient system configuration. All with plenty of board space in the box for system applications that 
require specific user selected modules. 

No matter what kind of system you're building, from support for battery back-up to core memory and 
everything in between, it doesn't pay to start with less than a no coinpromise enclosure. 

By no compromise we mean: 
• System boxes from 8 to 32 dual slots, 

(8 to 16 quad), you select what you 
need. 

• Triple output (+SY, + 12Y, -12Y) 
cool running, efficient, light weight 
regulated switching power supplies 
with up to SO amps capability at +SY. 

• Integral 22 bit addressing, with built
in bus termination. 

• Multilayer motherboard backplane 
for the cleanest possible signal paths. 

• Built-in power sequencing and line 
time clock. 

• No rewire for 1 lSY 60Hz to 230Y 
SOHz operation. 

• Front or rear loading configurations. 
MDB has more experience building box con

figurations than any other manufacturer. In fact 
we offer thirteen. 

By starting with the most functional system 
boxes available, MDB also builds the most 
versatile box systems you can buy. 
Systems which include the 
LSl-11123 CPU, 22 bit address
ing memory, Q-Bus 8 or 16 line 
multiplexors, high speed syn-
chronous communications in-
terfaces and the complete line of 
MDB interfaces. 

With MDB box systems, you 
don't buy any board you don't 
need. And you pay less for the 
system than you would for the in
dividual modules. All products are 
warranteed for 1 year and can be 
purchased under GSA #GS-OOC-028Sl. 
You win no matter how you stack it with 
MDB! Let MDB make the difference. 

()I) 1995 N. Batavia Street 
Orange, California 92665 
714-998-6900 

SYSTEMS INC. TWX: 910-593-1339 
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An analysis of news, issues and trends affecting the computer industry 

Ethernet spec spawns diverse 
group of interface products 

By Dwight B. Davis 
Associate Editor 

As the number of vendors supplying Ethernet
compatible equipment grows, one fact is becoming 
increasingly clear-there is more than one way to build 
interfaces to this local-area network. This fact is true 
for any LAN, but the public nature of the Ethernet 
specification makes it the only networking scheme 
available encouraging the involvement of independent 
interface suppliers. Aside from Ethernet's large corpo
rate backers-Xerox Corp., Intel Corp. and Digital 
Equipment Corp.-at least four other companies mar
ket products that can link equipment to Ethernet 
networks. 

Many distinctions exist among the available interfac
ing products. Prices range from less than $900 to more 
than $10,ooo per unit; some products link directly to 
specific processor bus structures, while others incorpo
rate general-purpose serial and parallel interfaces; 
functions common to all the products are executed using 
different techniques and architectures; and the types of 
functions provided vary in number and sophistication. 

To a degree, this interface diversity is driven by 
targeting different market niches, but some vendors 
with very distinct products claim to be going after the 
same customer base. So buyers in any market group 
may be faced with determining the relative merits of 

several interfacing approaches. Some buyers may have 
to compare every minute feature before they make a 
final purchase decision, but most vendors believe the 
strengths of their products are based on certain 
easy-to-identify characteristics. 

Systems versus components 

The most obvious distinction between vendors sup
plying Ethernet-compatible interfaces can be drawn 
between Ungermann-Bass, Inc., and the rest of the 
field. Ungermann-Bass, Santa Clara, Calif., is a 
communications system supplier, whereas the other 
independent companies are component manufacturers 
selling communications controllers for incorporation 
into other manufacturers' systems. The Net/One sys
tem sold by Ungermann-Bass is available in an 
Ethernet-compatible lOM-bit-per-sec. configuration 
and a 4M-bps configuration. 

As a communications system supplier, Ungermann
Bass provides complete end-to-end communications, 
says company president Ralph Ungermann. To offer a 
total communications system, the company's Network 
Interface Units (NIUs) provide much more functionality 
than the component vendors' products, he says. 

"The important differences are pretty easy to 
understand if you think in terms of the rso (Internation
al Standards Organization) seven-layer model," he 
says. This model contains seven functional layers that 

VLSI Implementation model 

Processor interface 
Buffering management 
Framing 
Link-access management 
Address recognition 
FCS calculation/checking 
Bit serialization/ 

deserialization 
Bit encoding 
Preamble generation/removal 

VLSI controller 
component 

High complexity 
HMOS technology 

Bit decoding 
Clock recovery 
Line drivers/receivers 
Interface to transceiver 
Interface to controller 

High speed 
High drive 
Bipolar technology 

Channel signaling 
Channel interface 
Line driver interface 

High speed 
High drive 
Bipolar technology 

Source: Intel Corp. 

Intel's first Ethernet chip implementation will consist of a data-link chip handling the CSMAICD access function and a serial-interface chip 
performing such tasks as Manchester encoding/decoding and bit conversions. This model shows how all interfacing functions can eventually 
be placed on a single chip using VLSI. 
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each define specific communications operations. The 
Ethernet specification addresses just the lowest two 
levels, the physical and data-link layers. None of the 
component vendors yet provide functionality higher 
than level two on their controller boards, but "The NIU 

provides all the layers of communications software 
through level seven," Ungermann claims. 

He qualifies this statement by pointing out a 
semantics problem that sometimes occurs when dis
cussing the theoretical ISO model. "I don't think anyone 
would claim we don't do at least part of level five," 
Ungermann says. "The reason I say we also provide six 
and seven is because I'm talking about communications 
applications. From a computer vendor's point of view, 
level seven (application layer) may be the data
processing application program being run in the 
computer." 

The number of functional layers that the NIU or 

another vendor's controller addresses is important 
because functions not performed by the interfacing 
device must be performed by the host processor. (In 
this article, "host" refers to any processors linked to the 
Ethernet network.) On the high-speed Ethernet net
work, such communications tasks can place a heavy 
burden on the host, so off-loading as many functions as 
possible into the interfacing unit is an important selling 
point. "You can think of our NIU as a communications 
front end," Ungermann says. 

General-purpose or bus connections 

Aside from the system/component distinction be
tween the products of Ungermann-Bass and the other 
independent vendors, a difference also exists in the 
physical interfaces employed to link these products to 
processors. Ralph E. DeMent, manager of strategic 
planning, distributed systems engineering at DEC, says 

3Com claims Its dual-ported memory architecture moves data packets to and from the controller's buffers without burdening the 
processor's Multibus channel in the way a OMA architecture does. Dual-ported memory is used in all 3Com's products and also in the new 
Unibus-compatible controller offered by Associated Computer Consultants. 

CPU 

Dual-ported 
memory controller 
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Multibus 
memory 

(used in 3C400 Multibus controller) 

Multibus 

Ir - - -- --~ - -~-=;-i 

Transmit and I 

Ethernet 
coax 

I 
I 
I 

receive 
packets 

Serial 
electronics -------------t ransceiver 

L: ___________ :_j 
3C400 Multibus 

Ethernet controller 
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two categories of CPU attachment exist-the expedient 
method and the ideal method. 

Ungermann-Bass employs the expedient method, he 
says, because the NIUs interface to network equipment 
through general-purpose physical interfaces such as 
RS232C, IEEE-488 and 32-bit parallel. Such interfaces 
are less efficient than the ideal method, which interfac
es directly to the processor bus "and maximizes 
information transfer in a way simplest to the operating 
system," DeMent says. 

All the independent Ethernet controller vendors link 
their products directly to DEC's Unibus or Q-bus or to 
Intel's Multibus, and Ungermann admits this approach 
surpasses the general-purpose NIU in information
transfer efficiency. He says the NIU can be configured 
with a direct bus interface, "and as it becomes more 
appropriate, you can be sure we will be putting the 
NIUs on the major buses." 

However, the problem with Ethernet controllers 
that offer attachment to specific buses is that they can't 

connect other types of devices to the network, Unger
mann points out. "The stand-alone NIU is appropriate 
for the installed base of equipment that doesn't have 
anything but RS232 or parallel," he says. And he 
explains that the relatively high cost of the NIUs
$4700 to $10,000-is largely because a single box can 
support as many as 24 physical interfaces. Thus, the 
cost of connecting each device to the network can be 
considerably lower than that offered by the controllers, 
which each support only one processor. 

Comparing the controller components 

When one moves from the Ungermann-Bass products 
to the component-level products, distinctions between 
one device and another become less apparent. Intel and 
three independent vendors-3Com Corp. , Interlan Inc. 
and Associated Computer Consultants-sell such com
munications controllers as components. Xerox embeds 
its own controllers in its Ethernet-compatible equip
ment and OEMS NIUs from Ungermann-Bass for connec-

OMA controller 

Multibus 
memory ~ 

... 

CPU 

I 
l 

.. , 
Tranemlt and 

receive 
packets 
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tion of general-purpose devices. DEC's Ethernet con
trollers, expected to be relatively sophisticated, have 
not yet been introduced. 

acorn, Mountain View, Calif., is generally acknowl
edged as having the lowest end products in the 
spectrum of available Ethernet controllers. The compa
ny also claims the lowest priced controllers, with 
25-unit quantity prices ranging from $840 for a new 
Multibus-compatible board to $1175 and $1610, respec
tively, for its Q-bus and Unibus controllers. 

To obtain these relatively low prices, acorn's control
lers provide fewer features than the competing prod
ucts, but president Bob Metcalfe maintains the acorn 
line performs the primary information-transfer opera
tion as well as any other device. "We're just choosing 
more carefully what functions are appropriate for such 
controllers," he says. 

Unlike other controllers, acorn's products don't 
incorporate an on-board µp, relying instead on a 
hard-wiring approach with state machines. Metcalfe 
believes including a µp on the controller board is often 
made to design-in manufacturing flexibility, as much as 
it is used for increased functionality. With an on-board 
µp, a board can be more easily adapted to changing 
network specifications, Metcalfe says. "If the Ethernet 
spec were to change," he says, "we'd design new 

controllers that are further down the cost curve, rather 
than rely upon a general-purpose nature in our 
implementation." 

But in one sense, Metcalfe is going against what the 
other vendors consider gospel in designing Ethernet 
controllers. Every vendor but acorn claims to imple
ment the entire levels one and two Ethernet specifica
tion on its boards. acorn's Q-bus controller doesn't offer 
hardware address recognition, which many consider an 
essential controller function. And, although the Unibus 
and Multibus controllers incorporate address recogni
tion, two other Ethernet-specified functions are omit
ted-multicast address comparison and random-num
ber generation for retransmission timing. 

"These are low-activity functions most economically 
performed by software," 3Com literature claims, but 
competing vendors disagree. They collectively argue 
that, as long as the de facto Ethernet standard exists, 
the best design route is to put the entire specification 
on the controllers, both to ease the buyer's program
ming requirements and to off-load as much processing 
from the host CPU as possible. 

Aside from those functions described by the 
Ethernet Blue Book, vendors have implemented vari
ous architectures and auxiliary operations on their 
boards. While David Potter, vice president of engineer-
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Interrupt 
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DMA done 
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3 to8 
decoders 

Transceiver 

Address 
control 

Data 
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interrupt 

conditions 

Pl 
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Ethernet 
protocol 
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L----------------------------- --- ------------- - _____ .J 
Nl3010 function diagram Source: lnterlan Corp. 

This functional diagram shows lnterlan lnc.'s approach in designing its single-board Ethernet/Multibus controller. The Nl3010 controller 
incorporates a OMA controller and a module that implements all Ethernet-specified protocols. 
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World's largest 
local distributor 
with 45 locatlons 
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 
Sacramento (916) 915-2215 

San Oiego (714) 571-7510 
San Francisco (408) 743-3355 

COLORADO 
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) 932-0SOO 

MISSOURI 
SI. 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 
Sall 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 
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Mini-Micro Systems Leads ublications In Advertising 
Revenue Growth. According to the 1981 Folio 400, Mini-Micro Systems was the 
leader among all business publications during 1980 in advertising revenue growth with a 
dramatic 45% increase. We're pleased to be recognized, but it doesn't surprise us. During 
the past five years, Mini-Micro Systems has been the fastest growing publication in the 
computer industry. In fact, in 1978, The Gallagher Report showed us to lead all other 
business publications in advertising page growth with an 85% growth rate. 

#1 In The $24 Billion Mini-Micro Computer Market. There are reasons for this 
growth. For example we defined an entirely new segment of the computer industry before 
many people even realized it was there. We identified a new type of mini-micro computer 
buyer - the systems integrator who buys minicomputers, microcomputers, peripherals and 
related equipment. And, we showed that the systems integrator could be found in both an 
OEM environment and among large-scale end users. Editorially, we've been covering this 

market ever since. Today, it represents more than $24 bil l ion~ And, we're on top of it 

The #1 Advertising Buy. To reach this rapidly growing $24 billion 
market, there is only one advertising buy - Mint-Micro Systems. 
We're becoming #1 on everyone's list. 

Regional Sales Office· 
Boston (617) 536-7780 
New Jersey (201) 625-9225 
Chicago (312) 654-2390 
Denver (303) 388-4511 

Orange County 
Los Angeles 
San Francisco 

(714) 851-9422 
(213) 933-9525 
I 408 J 243-8838 

·sased on statistics compiled for the Tenth Annual Mm1-M1cro Computer Market Report. 
I© 1981 Mm1-M1cro Systems) 

CAHNERS PUBLIC ATIONS Cahners Publishing Company, Boston 
ffl 16171 536-7780 and Chicago 13121372-6880. 

Saks offices in pnnc1pal cmes worldwide. Publishers of: Appliance Mllnt1facturer · Bnck & Clav Record· 
Bwld1ng De,1gn & Comtructwn • Buildrng St1pp/1· Ne11·, ·Ceramic Dllta Book· Ceramic lndu,tn• • 
Comtrucllon ElfLllpment • Dn1gn NI!\\'\ • E/JN. Elect rn-Opt IClll sv,tem' /)(!\lgn • Elect rn111c /lt1\l/le\\ • Elect f()IJIC 

Packaging & l'rnducllon · Food,erv1ce Ec/LllJ1111C:l11 \pecw/1,t • M1111 -M1cro SV\ll!/JJ\ · Modl'm Mlltena/, Hllnc/Jrng • 
Modem /?.i11/rnc1</, • l'llckoge Eng111eenn.~ · l'la\11c' World · l'rn(e"w1wl llwlder/ Apllrtment llt1\llll!\\ • l'urcha,1ng 
Magazine• /fr,taurant' & /mtilllllom ·Secuntv World · Secunty [)1,tnbu11n,~ fr Mari<e1111,~ · .'>em1crmductm 
lnterna11011al ·Service World Internal wnal • Specdv111g Engineer · Traffic Management • U.S. lndmt no/ LJ1recton· 
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If it's toymodemsyotire loqkµigfor, 
dodtlookhere. 

When it comes to modems. Hayes Stack'"Smartmodem 
Hayes doesrit play around. Our tops the 300-baud modem m'! I 

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 

SMARTMOD£M 

ID Hayes ••• 

SllT 

~: 5 8 35 
(DHayes 

•• 

connect; full or half-duplex calendar/clock adds accurate dem II'" for Apple II.® Expect 
Touch-Tenet dialing; direct- Hayes Stack Chronographf 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 

_ program controlled modes; computer alarm; low stand still. 
Automated production by any language using ASCII battery indicator and backup • For a hands·on evaluation of Hayes 
and testing ensure char t tring ds· 't tr 1 'tch· Stack Smartmodem and Chronograph. 
quality control and aC er S S. guar • Wil e-con O SWl • visit a reputable computer store. For fur-
reliable delivery. Program Smartmodem to and parity sense and word ther Information and OEM quantity prices. 

perform any communication size detection for 300 or 1200 mail the coupon below. 

function. from polling remote baud operation. Not bad for • •• ••• • • • • •• • 
tat. t t t' d' 1 tha $250* I Im ready to talk! Please send Information: S lOns, 0 au Oma lC tag- ess n · D Smartmodem D Micromodem II 

nasties, to data transmission. When it comes to com- D chronograph 

Within your system ... or any munications, Hayes leads the Name _____ _ 

place in North America. way. With Smartmodem, 

Hayes Stack and Micromodem II are trademarks of Hayes Microcomputer Products. Inc. ~~~~~ 
© I 982 Hayes Microcomputer Products. Inc. t ™ American Telephone & Telegraph. 
Apple II ts a trademark of Apple Computer. Inc. 

__ Zip __ _ 
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With Megastore®memory-
the fast, reliable replacement for 
fixed head disl<s and drums. 

Ampex is a world leader in memory 
technology. Take our Megastore 
memory, the all-electronic 
replacement for disks and drums. It's 
been proven the cost-effective answer 
for many critical applications in 
hospitals and automated industries 
where speed and reliability are 
essential. In applications like these, 
Megastore memory means faster 
throughput and maximum reliability. 

Today, find out about Megastore 
memory. You'll discover that when it 
comes to memory, disk drives and 
terminals, now more than ever Ampex 
is the designer's choice. 

Call our Marketing department at 
(213) 640-0150. Or write Ampex 
Memory Products Division, 
200 North Nash Street, El Segundo, 
CA 90245. 

AMPEX 
Ampex Corporation • One of The Signal Companies IIJ 

The Designers Choice. 
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ing at Interlan, Chelmsford, Mass., agrees with 
Metcalfe that such on-board µ.ps add design flexibility, 
he says the µ.p also adds functionality to his company's 
products. Interlan's Multibus, Q-bus and Unibus con
trollers sell for $2250, $2625 and $2940, respectively, in 
quantities of 25. 

"To a large extent, you could reprogram the µ.p if you 
wanted to shift from one protocol to another," he says, 
"but there were a couple of other things we also wanted 
to accomplish with the µ.p." Two tasks performed by 
Interlan's integrated µ.p are board diagnostics and 
generation of network statistics. These statistics in
clude such information as the number of packet frames 
received and transmitted, the number of frames 
received with errors and the number of transmit 
collisions. 

Another important area is the buffer-management 
scheme used to handle the flow of data packets out of 
the attached devices, Potter says. "When doing multi
ple tasks on a computer and at the same time handling 
Ethernet traffic, the bottleneck that you run into first 
is the ability of the operating system to keep the 
controller supplied with buffers," he explains. In a basic 
buffer-management scheme with a single packet
transmit buffer, the host CPU must be interrupted each 
time the buffer empties. 

Both Interlan and 3Com use a 2K-byte transmit 
buffer able to hold just one full-sized Ethernet packet. 
To help diminish the interrupt problem, Interlan 
designed a cache for as many as 16 buffer descriptors 
into its controllers. "If we're seeing this buffer
starvation problem," Potter says, "we're saying, 'All 
right, instead of an interrupt every time we use a 
buffer, give us the next 16 buffers you're going to want 
to use, and when we use those up, we'll come back for 
more." So we cut the number of interrupts at least an 
order of magnitude over having an interrupt every time 
you use a buffer." 

Host interrupts can also be a problem in the 
receiving mode if a controller doesn't provide the 
address-recognition function. In that case, the host 
must stop and examine each packet coming along the 
Ethernet cable to determine if the packet is addressed 
to it. Even if the controller handles this important task, 
as most do, the size of the receive buffers and the 
method of moving packets from the buffers to the host 
differ from controller to controller. 

For example, Interlan's products allocate a 16K-byte 
FIFO buffer for frame reception, and 3Com provides 6K 
bytes of space for this task on its boards. Both buffers 
hold multiple Ethernet packets, with the Interlan 
controllers having an advantage in overall capacity. But 
another distinction is the way the controllers transmit 
the received packets to the host. Interlan uses a 
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direct-memory-access (DMA) method that attains a 
transfer rate of more than lM byte per sec., whereas 
3Com uses a dual-ported-memory approach it claims 
places a lower burden on the host and its bus than DMA 
(see diagram, p.146). 

Upgradability as a selling point 

The most recent entry into the small field of 
Ethernet-controller suppliers is Associated Computer 
Consultants, Soquel, Calif., which introduced a Unibus
compatible product in March. A two-board set, the 
relatively expensive, $7800 IF-11/Ethernet package is 
priced reasonably, says L. Brian McGann, manager, 
LAN systems,at the company. The relatively high price 
is justified by the package's modular architecture, 
programmable data-processing power and the potential 
to incorporate higher level protocols above the Ether
net layers, McGann says. 

Ungermann-Bass, which provides higher level func
tions in its NIUs, uses its own protocols at the layers 
above level two. When DEC announces its Ethernet 
controllers, they will be operated underneath, and 
possibly perform some of, that firm's higher level 
DECNET protocols. Xerox published its NS series of 
high-level protocols last December, and various stan
dards bodies are working on their own versions of such 
protocols. 

With the arrival of LSI chips incorporating the 
Ethernet specification, due from Intel this year, all the 
controller/system vendors will probably modify their 
products to place the chip set on-board. But the 
vendors were not willing to wait for the chips before 
making their move into the Ethernet market. 

Even Intel has its pre-chip version of a Multibus
controller, the two-board iSBC 550. Joseph Harakal, 
communications product manager in the firm's OEM 
Microcomputer Systems division, says the controller 
was built to serve only as a prototype set, but a demand 
exists for the product from integrators wanting to 
incorporate it into their proprietary nets. 

Because of this demand, Intel recently cut the price 
of the iSBC 550 in half, from $4000 to $2000. Intel also 
uses the controller internally in its new NDS-II µ.p
development system. Harakal says availability of the 
Ethernet chip set, combined with other VLSI improve
ments, will allow Intel to place the functions now 
performed by four boards on a single controller board. 

While the Ethernet chips will allow all vendors to cut 
the costs of their interface products, and will make it 
simple for everyone to provide the full Ethernet 
specification on their controllers, the non-Ethernet 
distinctions will remain. And, at this early stage of the 
Ethernet market, there are no benchmark results to 
indicate relative controller performance. • 

151 



HONEST ENGJ:NE 
The New IDM 200 Relational Database Machine. 

Special jobs require special machines, and the new 
Britton-Lee IDM 200 is the special engine for com
plete relational database management in business 
computers . This latest member of the Britton-Lee 
family of Intelligent Database Mach ines scales so
phisticated relational database management down to 
minicomputer and microcomputer systems. 

Hardware Revolution 
Powerful , efficient machines replaced hand labor in 

the Industrial Revolution . Now Britton-Lee is substitut
ing special computer hardware for slow-running rela
tional software in the re lational database management 
revolution . The IDM 200 improves DBMS performance 
up to 1 O times by relieving the system of the repetitive, 
time-consuming operations imposed by software 
database management systems. The IDM 200 also 
opens the door to expansion of databases 
to nearly 3 billion bytes! 

NCC Booth #5712 

See the Britton-Lee IDM in action 
at: DEXPO 82, Atlanta, 5/10-12, 
NCC, Houston, 6/7-10, COMDEX 
(Spring). Atlantic City, 6/28-30. 

Labor-Saving Device 
Ad hoc query capability lets the IDM 200 take the 

tedium out of database management programming . 
And it includes powerful functions found in the best 
DBMS systems, including data dictionary, concur
rency control , audit logging, transaction management, 
security, backup and crash recovery. 

Low-Cost Horsepower 
The unique IDM 200 brings relational database 

management costs down to small business system 
proportions. Peaked-out systems get a new lease on 
I ife without the expense of replacement. A return-on
investment revolution . 

Get the facts! Ask your system supplier about the 
new IDM 200. Call or write Britton-Lee for the com

plete IDM information package including the more 
powerful IDM 500 Intelligent Database Machine. 

Cl Britton Lee, Inc. 
90 Albright Way Los Gatos CA 95030 (408) 378-7000 Telex 172585 

Princeton NJ (609\ 92t 3tt3 / Wash1ngton DC (703) 790-0440 Boston MA 
(617\ 273-3943 / Reston VA (703\ 860-4637 Atlanta GA (404\ 452-7676 
Kansas C>ty MO (816) 765·0985'Dallas TX 1214) 263-22t4 Houston TX (713\ 
266-6933 / U K TLX 27200 . W Germany 024-0813· 1 OB / Japan TLX 2322008 
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Modula 2 moves from 
the lab to the market 

By Kevin Strehlo 
Associate Editor 

Although only recently making its commercial ap
pearance as a compiler implemented by tiny Del Mar, 
Calif.-based Volition Systems, the Modula 2 language 
from Niklaus Wirth, the Swiss academician who 
created Pascal, is making a stir in the R&D labs of some 
of the computer industry's biggest firms, including 
Burroughs Corp., Hewlett-Packard Co. and NCR Corp. 
Modula 2 advocates contend Wirth's new language has 
all of the advantages of Pascal with none of its 
problems. 

Pascal features, including type-checking, program 
readability and data abstraction, can reduce program
development time and increase program reliability, but 
pure Pascal was designed as a teaching tool and suffers 
from several deficiencies including severely limited 1/0, 
fixed array parameters, lack of separately compiled 
modules and program abortions when a data error is 
encountered. 

Extended implementations of Pascal were developed 
for different applications, including Concurrent Pascal 
for real-time work, Pascal Plus for discrete event 
simulation and ucso Pascal for µcs, but the benefits of 
standardization were sacrificed. No single extended 
Pascal could handle all applications, despite a flurry of 
extensions that, according to Volition Systems staff 
involved in the UCSD Pascal project, created gigantic 
maintenance problems. These programmers claim Mo
dula 2 solves Pascal's problems. 

Wirth designed Modula 2 to handle all system
programming applications. As implemented by Volition 
Systems, however, Modula 2 is more compact than 
ucso Pascal alone. 

Although it allows programmers to access machine 
codes, Modula 2 is machine-independent. All facilities 
that involve hard-wired features-1/0 conversion rou
tines, storage allocators, process schedulers and the 
like-are not included in the language itself as in the 
extended versions of Pascal, but are handled via a 
library of standard modules. Besides improving porta
bility, this keeps the language small but offers 
flexibility. In effect, extensions for the language can be 
written in the language itself. 

"A user could write a library module to control 
multitasking the way one operating system does it," 
says Roger Sumner, co-implementor of Volition Sys-
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Tom DeMaro, an associate at Yourden Inc.: "Whereas Ada is a 
hodgepodge of different ideas and philosophies, Modula 2 is a pure, 
harmonious implementation of the same concept: to provide all the 
facilities to build programs the way you think about programs 
naturally." 

terns' Modula II (Volition uses the "II" rather than the 
"2" designation) compiler, "or, if another scheduling 
scheme was more appropriate, a user could write a 
module to accomplish it that way." 

Volition Systems' Modula II compiles to p-codes and 
requires a 64K Apple II running the ucso Pascal 
operating system, but Volition doesn't see the Apple 
Pascal community as the primary market for the new 
language. "The Apple II is strictly a cost-effective 
implementation," says Volition's president, Carolyn 
Chase. "We hope industrial users and hardware compa
nies will take advantage of the 60,000 Apples ru;ming 
the ucso p-system to evaluate the language. But our 
goal with Modula 2 is to work with any manufacturer or 
OEM that wants to include a native code compiler with 
their hardware." 

Scenic Computer Inc. offers a modified Volition 
Modula II compiler on its zso-based system running 
ucso Pascal, and Reno, Nevada start-up Sage Systems 
(MMS, April, p. 9 ) will offer Volition's native code 
compiler for its 68000-based system. But the impact of 
Modula 2 may be greater than the appearance of 
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several compilers from tiny Volition Systems would 
indicate. Modula 2 is superior to Ada, the u.s. 
Department of Defense's all-purpose programming 
language, Ada critics contend. 

"Ada is the work of an enormous committee that 
decided to take Wirth's Pascal and add whatever was 
necessary to make it an acceptable general-purpose 
language," says Tom DeMaro, an associate at struc
tured-programming champion Yourdon Inc. "Modula 2 

started under the same charter, but it was under the 
firm intellectual grip of a single, unifying mind-for my 
money, the finest mind in the industry. Thus, whereas 
Ada is a hodgepodge of different ideas and philosophies, 
Modula 2 is a pure, harmonious implementation of the 
same concept: to provide all the facilities to build 
programs the way you think about programs natural
ly." 

The most prominent critic of Ada is English comput
er scientist Tony Hoare, noted for such fundamental 
contributions as the case statement and the algorithm 
called Quicksort. In the lecture he delivered as winner 
of the 1980 ACM Turing Award, he charged that 
full-blown Ada would be so unreliable as to be 
dangerous to mankind because D.O.D., its sponsor, 
planned to use it in applications in which a failure could 
cause a catastrophe as great as "a nuclear warhead 
exploding over one of our cities." In that same lecture, 

Pascal developer Niklaus Wirth is making a stir in the R&D labs of 
Burroughs, H-P and NCR with his new language Modula 2. 
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NCR'S BACK-DOOR P-CODE MACHINE 

Computers that sneak in the back 
way often fail to make it out the front 
door. But machines developed with
out official company backing do 
occasionally succeed , and NCR Corp. 
hopes its 901 o ALP-2 desk-top system 
will be one exception. In its initial 
release-quantity shipments are 
scheduled for July-the machine is 
microcoded to execute p-code and 
includes Volition Systems' Modula 11 
compiler. Volition claims the 901 o 
ALP-2 runs Modula 2 language as fast 
as the Lillith computer, which com
piles Modula 2 instructions at 1 o,ooo 
lpm. The 901 o ALP-2 also executes 
ucso Pascal 33 to 50 times faster 
than a Digital Equipment Corp. LS1-11 
interpreter, Volition claims. 

The first iteration of NCR's bit-slice 
p-code processor was developed at 
the company's Torrey Pines, Calif., 
R&D facility by an enthusiastic but 
unnamed NCR employee on his own 
time. It was to be a hardware 
"Band-aid" for an BOBO-based NCR 
hotel reservation system. The system, 

partially written in ucso Pascal , 
wasn't meeting performance goals. 
The new board helped, executing 
p-code 1 5 times faster than the BOBO 
interpreter, and NCR consultant Joel 
McCormack of Volition Systems 
improved performance further in a 
redesigned board owing its inspiration 
to Wirth 's Lillith machine. But more 
speed was needed, and sales of the 
hotel system couldn't justify the cost 
of another redesign of the board . So 
hotel-system project manager Bill 
Bray sold upper-level management on 
the idea of spreading the cost by 
basing another product on what has 
since been dubbed the ALP-2 
(advanced language processor). 

Bray thinks the 901 o with the added 
ALP-2 board has potential as a very 
fast engine for ucso Pascal applica
tion packages and as a software
development tool for Modula 2. An 
NCR spokesman at the company's 
Dayton, Ohio, headquarters says, 
"ucso Pascal is not your basic 
high-volume market. " He downplays 

the importance of the Modula 2 
compiler, and foresees OEMS using 
the ALP's PLUM (programming lan
guage for understandable microcode) 
to 111icrocode key portions of their 
proprietary software. The spokesman 
says the increased performance and 
the piracy protection afforded by 
putting applications in firmware are 
the chief attractions of the 901 o 
ALP-2. He claims the 901 o ALP-2 is the 
first small-business system that an 
OEM can easily microprogram, thanks 
to Volition's high-level language PLUM 
microcode compiler. 

Software with the new system 
includes PLUM, the Modula 11 compiler, 
Volition Systems' advanced screen 
editor, version 2.1-compatible ucso 
Pascal and a version of VisiCalc that 
NCR says runs 15 times faster than on 
the Apple computer. In its basic 
configuration with 192K bytes of main 
memory and two double-density, B-in. 
floppy-disk drives, the 901 o ALP-2 is 
single-unit priced at $13 ,000 , with 
OEM discounts available. 
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Richard Ohran, a professor at Brigham Young University and 
coordinator with Wirth of the Modula Research Center: "The small 
percentage of programming needs that are satisfied by Ada and not 
by Modula 2 are extremely complex." 

Hoare lauded the elegant but powerful work of Wirth. 
DeMaro voices similar sentiments: "The size of Ada is 

terrifying, and the government has said they aren't 
going to allow a subset. The result is that the language 
is difficult to grasp, whereas Modula 2 is glorious. It 
flies into the mind." 

Sumner verifies DeMaro's comparison of the two 
Pascal-based languages. "When Volition contracted to 
do some Ada kernal work, I had never worked with the 
language, and it took me about three weeks to get up to 
speed," he says. "Modula 2, on the other hand, took me 
about a day." 

Richard Ohran, a professor at Brigham Young 
University, Provo, Utah, and coordinator with Wirth of 
the Modula Research Center in Utah, says Ada pays a 
price for trying to be everything to everybody. "The 
small percentage of programming needs that are 
satisfied by Ada and not by Modula 2 are extremely 
complex," he says. "Such Ada constructs as generic 
types will have a drastic effect on how the compiler 
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operates and on the reliability of the code." 
Ohran learned Modula 2 at the source, working 

closely with Wirth at the Federal Institute of Technolo
gy, Zurich, Switzerland, to design a bit-slice processor 
with a microcoded instruction set optimized for Modula 
2. The result, the Lillith personal computer, is a 
complete system that compiles Modula 2 instructions at 
more than 10,000 lines per min. 

Ohran reports intens~ industry interest in the Lillith 
and Modula 2. "Originally, we built seven Lilliths just 
for our own research, but we started getting calls from 
interested parties. We eventually agreed to build and 
ship 85 Lilliths to various universities and corporations 
that would have no trouble supporting themselves," he 
says. "We sent people the machine, schematics and 
software, warning them that if they ran into problems, 
the only support they'd get from us would be a 'gee, 
we're sorry."' 

The impact of those 85 machines may help the spread 
of Modula 2. Several industry observers contend the 
Lilliths are in some major computer firms. Burroughs 
acknowledges that it has purchased a Lillith, but 
declines to discuss its plans for the machine. A source 
close to the company says the company is seriously 
investigating Modula 2. 

The source claims that, "Bob Barton, the guiding 
genius of Burroughs and of the whole industry, since all 
computers built today are in some sense Barton 
computers, gave the Lillith and Modula 2 the strongest 
possible endorsement before he left Burroughs." The 
source also says Burroughs may switch its internal 
systems language from ALGOL to Modula 2 and will 
decide soon whether to market a Modula 2 machine. 
"The system Burroughs is building uses Lillith because 
it has such spectacular graphic capabilities," says the 
source. "The resolution of the screen is simply stun
ning." 

The Lillith's raster-scan CRT display can be landscape 
(horizontal) or portrait (vertical) format. The bit map is 
software controlled for a number of possible configura
tions. One allows a user to address each point in an 808-
x 606-pixel area with 80-point-per-in. resolution. The 
screen can be broken into windows, allowing several 
files, perhaps representing several business reports 
and a chart, to be displayed simultaneously. Character 
generation is software controlled, so that text in 
various sizes and fonts can be simultaneously displayed. 
A graphics mouse-a box with three buttons on top and 
a slender "tail" that connects it to the Lillith keyboard 
-allows a user, in effect, to pick up and move the 
cursor anywhere within the display. 

Ohran says the screen and mouse interface of the 
Lillith is virtually the same as the interface of the 
experimental Xerox Alto computer. And Wirth ac
knowledges that Modula 2 owes a debt to Mesa, the 
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When the Going Gets Tough 

--------

Go AVA 
Our line of floppy disk exercisers , 
recommended by Shugart and other 
leading drive manufacturers, gives 
new meaning to "all in a day' s 
work ." For Winchester, Floppy, or 
Cartridge drives, go with the choice 
of professionals . 

:=. -=. E :=. Quality Disk Drive Exercisers Since 1974 - -- --- ----_:_ .= :::"' _:_ .= 8010 Highway 9 Ben Lomond, CA 95005 
ln1trumentatlon. Inc. (408) 336-5048 
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name for Lillith was MAX, which stood for Mormons 
main systems language used for the Alto. (The original 
And Xerox, a tip of the hat to the contributions of BYU 
and Wirth's year of work at Xerox's Palo Alto, Calif., 
project.) Xerox poured millions of dollars into the Alto, 
upon which it based a commercial version called the 
Star. Meanwhile, Lillith with Modula 2 was in the 
public domain and available for study and commercial 
use with a price of only $15,000. 

H-P couldn't pass up such an R&D bargain. A source 
close to the company says H-P purchased the Lillith 
computer early and will probably strongly endorse 
Modula 2. Under development, says the source, is a 
small-business system with advanced graphics capabili
ties that allows voice messages to be stored and 
transmitted digitally. The system is said to be based on 
the Lillith running Modula 2. 

Despite the enthusiasm for Modula 2 among research 
groups and the academic community, many observers 
do not expect Wirth's new language to take the 
industry by storm. "Modula 2 has huge potential," says 
a spokesman for Sage Computer Systems, "but until 
people write textbooks about it and teach what its 
advantages are, I don't see it taking off." BYU's Ohran 
agrees: "Modula 2 will catch on relatively slowly. But 
eventually, users will realize it's a very powerful tool 
and a complete language." He cites the ease with which 
he wrote a demanding interface between the Lillith and 
a high-speed laser printer. 

Jim Haack, head of software development at Charles 
River Data Systems, Natick, Mass., sees Ohran's 
conservative view as overly optimistic. "I see very little 
real interest in Modula 2," says Haack. "With the 
government standardization of Ada and the require
ment that government suppliers use it, you'll see a 
number of companies making Ada a dominant force in 
the industry starting about 1985. Modula 2 will provoke 
a lot of healthy comparisons between it, Pascal, Ada 
and c." Haack's opinion of Modula 2 is echoed by a 
manager involved with NCR's Modula 2 effort, who 
says, "It isn't the next Pascal." (see "NCR's back-door 
p-code machine," p.154). 

Even some of Modula 2's strongest adherents don't 
see its having much impact on the Ada market. "Ada is 
going to become an industry standard," says DeMaro. 
"It's brought to us by the people who gave us COBOL, 
one of the few true standards this industry has. What 
Ada lacks in correctness, it makes up for in clout, since 
its sponsor is the largest single purchaser of software. 
Besides, for all its failings, Ada is too damned close to 
what is needed: a standard, powerful, all-purpose 
language." • 
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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 aggr<ivatlon. 

These Incredible Intelligent modems are designed 
around a new breed of 212A 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-VaclicMember IDCMA 

222 Caspian Drive 
Sunnyvale, CA 94086 

/I]{J~{J[J 
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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"We bring humanity 
a system for success!' 

"To get on with the business of selling systems, you need software that's quick and easy 
to develop. That's our speciality. 

"We Vectors are designed to be the software specialist's friend. We meet your criteria for 
vendor selection with our industry-standard, upgradable, modular hardware, a CP/M"' 
operating system and excellent development software. All backed by a host of Vector
developed and supported generic packages like MEMORITE"' word processing and 
ExecuPlan"' financial planning and forecasting. 

"With fast Z80B"' 6M Hz microprocessors, a choice of storage capacities from 630KB to 
32MB, stand-alone and multi-share systems, and an S-100 bus, our hardware accommo
dates your software needs for most systems and offers upgradability for all. 

"Our CP/M operating system is coupled with Vector software development tools like 
SCOPE"' (Screen-Oriented Program Editor), RAID"' (Rapid Interactive Debugger), and the 
ZSM assembler. These programs can cut your software development time by 30% to 90%. 

"All of our systems are shipped with Microsoft Basic-80. FORTRAN-80, CIS COBOL, 
APL-V80, Pascal/Z +,"'and a Microsoft Basic-80 compiler are optionally available. 

"We also offer a full complement of our own programs so that you don't have to start 
developing your turnkey system from scratch. Our MEMORITE word processing is specifi
cally written to be easily 'customized; and the Execu Plan grid planner for financial man
agement gives you a generic software tool that you can tailor to suit your specific 
customer's needs. CONECT"' communications and Data Management programs are also 
available from Vector. 

"With our modularly-expandable hardware and transportable software, both your and 
your customer's investments are protected. Your customers will never be boxed in -they 
can continually expand as their needs expand. And their Vector software, as well as the 
software you've developed, will still run on their system. 

"Quick delivery is a fact at Vector. We deliver a full support package, as well as complete 
systems, a nationwide on-site service program, professional sales and technical training, 
and generous discounts. Not to mention an award-winning national advertising program 
and comprehensive co-op ad plan. 

"So call us at 805-499-5831or800-235-3547. In California, call 800-322-3577. Or write 
to us at 500 North Ventu Park Road, Thousand Oaks, CA 91320. 

"We're the systems house success system." 

V-cero:I 
Vector Graphic, Inc. 

COMPUTERS FOR THE ADVANCEMENT OF SOCIETY. 
CIRCLE NO. 85 ON INQUIRY CARD 

• Pascal/ Z+- lntersystems • CP/ M - Dig1tal Research Inc. • ZBOB-Zilog Corporation 
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IBM may open robot sales 
to system integrators 

By Eric Lundquist 
Associate Editor 

The entrance of International Business Machines 
Corp. into the robot business may mark a new 
opportunity for system integrators interested in robot
ic applications, and mirrors the method several large 
companies are using to gain quick entry into the small 
but expanding market. In a move similar to those of 
other large companies including Westinghouse Electric 
Corp. and General Electric Co., IBM has struck an 
agreement with a foreign firm for its initial robotic 
entry, while developing its own robots. 

While this potentially lucrative market has spawned 
many start-ups (MMS, April, p.105), large companies 
with vast marketing structures and financial muscle 
will have the most immediate effect on a market that 
represented only $155 million in 1981 sales. The market 
still belongs in large part to Unimation Inc. and 
Cincinnati Milacron Inc., and IBM is the first major 
computer company to make a play for it. Other 
computer firms, especially those with strong in-house 
robot capabilities such as Texas Instruments Inc., are 

expected to follow suit. Tech Tran, Naperville, Ill., 
projects that by 1991, annual sales volume will reach $2 
billion. 

Although the robot market is small and is a minor 
part of the industrial-automation market, robots are 
the most publicly visible portion of the components 
falling under the "factory of the future" rubric, and 
represent an area in which standards are sorely 
lacking. 

At Detroit's Robot vr show in March, IBM and a host 
of other vendors displayed the latest in robots and 
robotic systems to an overflow crowd. 

IBM displayed two types of robots, including the 
model 7535 built for the company under an agreement 
with Sankyo Seiki Manufacturing Co. , Ltd., Japan. 
IBM's second robot, the RS 1 system, is unusual both in 
its software and because the normally conservative 
company showed a product it may not market. 

The 7535 presents the most immediate opportunity 
for system integrators who want to use robots in 
manufacturing applications. "We would be interested in 
working with potential value-added resellers, and 
especially in people who could build applications on the 

A CAPSULE LOOK AT IBM'S ROBOTS 

IBM 7535 Manufacturing System 

Designed for: automatic assembly 
and insertion of automotive and 
electrical parts, multiple-point drilling 
and tapping, repeatable to ±o.002in. 

System consists of: a controller with 
operator panel and servo-controlled 
jointed arm capable of four degrees of 
freedom-one horizontal arc for each 
of the two arm segments with a sweep 
of 200 and 160 degrees, respectively, 
a 3.9-in. vertical motion for the unit's 
gripper/tool and a swiveling motion for 
the gripper/tool that permits 100 
degrees of wrist-like motion in either 
direction. Arm speeds range from 15 
to 57 in. per sec. for loads ranging 
from 2.2 lbs. to 13.2 lbs. 

Control unit: Able to store as many 
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as five types of multi-point routines or 
programs, to a maximum of 6000 
characters of memory selectable 
through the operator panel. Multiple 
7535s can be programmed with a 
single IBM personal computer using 
the AML/Entry version of AML. 

Price: $28,500, with quantity dis
counts to 15 percent. An IBM personal 
computer able to program the 7535, 
with 120,000 characters of memory, is 
priced at $4575. AML/Entry carries a 
license fee of $1 ooo. Deliveries of the 
7535 are scheduled to start in the 
fourth quarter of this year. 
IBM RS 1 

Designed for : light assembly, 
drilling and other industrial operations 
that require speed, precision and the 
ability to sense and react to changes 

in its work environment. 
System consists of: A rectangular 

metal frame measuring about 6 x 4 x 
3 ft. housing a hydraulically powered 
arm that moves a payload of 5 lbs. as 
much as 40 ips through six degrees of 
freedom. The arm ends in a 
two-fingered gripper that can be 
equipped with tactile and infrared 
optical sensors. The sensors allow the 
control program to monitor the 
device's operations 50 times per sec. 

Control unit: The operations are 
programmed using AML working with 
a modified Series/1 computer. An 
application development program 
written in AML is available for start-up 
and feasibility studies. 

Availability: under a limited test
marketing program. 
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system and assist the customer in putting the system 
into a variety of new applications," says James F. 
McDonald, division director of industrial automation in 
IBM's System Products Division in Boca Raton, Fla. 
"Value-added reseller" is how IBM describes third 
parties that resell the IBM products to end users. IBM's 
Boca Raton facility is gaining a reputation as a haven 
for internal groups willing to use components and 
peripherals from outside suppliers-an unusual prac
tice in the company, with its history of developing 
proprietary components, peripherals and systems from 
scratch. Boca Raton, for example, is the facility where 
the personal-computer group made heavy use of 
outside suppliers. 

"We are interested in people who will add significant 
value, and we would move along the lines that we 

The IBM 7535 Manufacturing System performs a broad range of 
Industrial tasks. Its jointed arm can move in four directions and can 
pick up, assemble and load parts such as those shown on the table in 
the foreground. The robotic system can be programmed with the IBM 
personal computer (left) using a special version of the AML 
IBM-developed robotics language. 
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moved with the Series/1," McDonald says. The Seriesll 
computer forms the core of IBM's value-added remar
keter program (MMS, February, p. 123). A modified 
Seriesll is also used in the RS 1. 

The 7535 is liimed at automatic assembly and 
insertion applications. Priced at $28,500 with discounts 
of as much as 15 percent, depending on quantity, the 
7535 can be programmed with an IBM personal 
computer using a version of the IBM-developed AML (A 
Manufacturing Language). The AML robotics language 
provides common software that is expected to form the 
basis of the firm's future robotic efforts. In presenting 
the 7535 and RS 1, the company placed heavy emphasis 
on software. "We've bridged both systems (the 7535 
and RS 1) with a similar language. We have essentially 
taken a standard processor-language approach that we 
believe can be vertically integrated into the factory," 
McDonald says. 

AML is the result of 10 years of research at IBM. AML 
"is both a good robot language and an excellent 
computer language, combining some of the best 
features from ALGOL, APL and LISP in a blend 
particularly suited to robot programming. AML also 
provides interactive debugging and has a simple subset 
suitable for users with limited programming experi
ence. At the same time, AML is an extremely powerful 
language in the hands of an advanced programmer," 
says Dr. David D. Grossman, manager of automation 
research at the IBM research center in Yorktown 
Heights, N. Y. 

This IBM RS 1, an advanced robotic manufacturing system for 
precision assembly, electronics-parts insertion and other intricate 
operations, is moving a power screwdriver toward a work station. The 
arm can move in six directions. It is controlled by an operator using a 
hand-held device called a pendant. When the operator is satisfied 
with the arm's movement, he pushes a button on the pendant, 
automatically setting his instructions in the RS 1 's computer memory. 
The RS 1 then performs the required operation until it is instructed to 
stop or is programmed for another task. 
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•NfT CCHTNOi.LEl?f. LfMIEfT l'fJ/C£. 
WITH/11.L THE ffEXi/JtLITY WEYE 
BEEN WllmN6FOH." 

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-111750 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 immediate off-the-shelf delivery, call our 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 

SC750. THE ONLY ALTERNATIVE. 
A single -board , embedded disk 

controller that interfaces directly to 
the VAX CMI bus. Functionally iden
tical to the DEC RH750 with its disk 
adapters. Mix and match drive capac
ities from 80 to 675 MBytes. Serial 
data rates to 15 MHz to accommodate 
the new class of high-density drives. 
Features automatic self-test, intel
ligent buffer management, media 
compatibility, software transparency, 
low cost and sing le-board reliabil ity. 
Available now. 

* EMULEX 
The genuine alternative. 

See us at NCC Booth #4338 
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The company's research in robotics software can be 
divided into the areas of explicit text, teaching by 
showing and model-based systems. Explicit text sys
tems allow a user to specify an application by writing a 
program on an alphanumeric terminal. Teaching by 
showing lets a user specify an application by pushing 
pendant buttons to reach a particular sequence. 
Model-based systems have 3D solid geometric-modeling 
programs that understand robot actions. 

Grossman noted in his paper that none of the three 
systems is perfect: "Explicit text requires that the user 
be a programmer. Teaching by showing is the simplest 
method of teaching a robot, but you can't teach it very 
much. Model-based systems need elaborate geometric 
descriptions of the robot, work station and parts." 

AML falls into the text-system category and arises 
from three other IBM-developed languages: Manipula
tor Language, Emily and Maple. ML was developed by 
Grossman in 1973, Emily (ML extended) was developed 
in 1975, and Maple, described as a "poor man's PLll," 

--

The IBM RS 1 robotic system Is directed from the unit's computer 
console by Dr. David D. Grossman of IBM's Thomas J. Watson 
Research Center. Instructions can be given to the RS 1 through either 
the system's keyboard/display or the device in Grossman 's left hand. 
The system's arm (center) is holding a small cube in its gripper. The 
arm can move in six directions at speeds as high as 40 in. per sec. 
and can perform a variety of precision assembly, parts insertion and 
other intricate manufacturing operations. 
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was briefly experimented with in 1976. 
When IBM announced that it was entering the 

robotics business, several analysts-including Laura 
Conigliaro, a securities analyst with Bache Halsey 
Stuart Shields Inc.-speculated that IBM was moving 
early partially because the company wanted to play a 
major role in setting robotic-system standards. 

IBM's McDonald contends the IBM entry was a natural 
progression. "We've worked on the (robotics) technolo
gy, the languages and the systems aspect of it for 10 
years. We view IBM's robots as a natural evolution," he 
says. 

McDonald is reluctant to discuss plans for local-area 
networks in factories, but the company's unannounced 
approach to networking the Seriesll will probably be 
incorporated into factory-automation systems. "We will 
tend to look at things like the Series/1. The Series/1 has 
been very successful in factory installations, and we 
will follow the course of the Series/1,'' McDonald says. 
There is unconfirmed speculation about IBM that the 
company will use the "Chat Ring" high-speed broad
band loop networking structure that runs in the 
company's SNA. 

While IBM's entrance into the robot business drew 
large crowds to the company's display at the robotics 
show, it drew yawns from some of the established robot 
companies. "I'm surprised IBM had to go to Japan for its 
hardware technology; I would have thought they had 
more pride," one anonymous Unimation executive 
remarked caustically. Several other large firms, includ
ing Westinghouse and GE, have taken similar tacks. GE, 
which in 1981 announced agreements with Italy's DEA 
and Japan's Hitachi, has also reached an agreement 
with Volkswagenwerk AG of West Germany for a robot 
technology exchange. The agreements with DEA and 
Hitachi are starting to bear fruit: by early March, GE 
had booked 37 orders for Hitachi robots and seven for 
DEA robots, says a GE official. Westinghouse has taken 
a similar stance. This January, the company reached a 
marketing agreement with Olivetti of Italy. Westing
house will also market robots under agreements with 
two Japanese firms: Kamatsu Ltd. and Mitsubishi. 
While the terms of the agreements vary, the products 
will be marketed under the Westinghouse or GE names . 

rORGE~SOME~HING? 

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

• 
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Only from DIC 
Winchester. Tape backup. Optional floppy. You can control all 

three with one OTC single board controller. 
What a great way to simplify system integration. Our 3-in- I 

"Winifloppytape" controller costs S400 less than three controllers. 
You reduce cabling and power supply requirements. And you 
can promise your customer faster 
throughput with less host 1/0. 

Use up to four B-inch Winchester 
drives and your choice of tape cartridge 
for low-cost backup. Most controller 
models also support an optional floppy 
for system 1/0 and program distribution. 

OTC controllers support most 
popular B-inch Winchesters (SA I 000, 
3M, 02000, Finch, Priam, OPE, BASF, 
IMI), tape cartridges (ANSI-standard, 
Archive Sidewinder, Data Electronics 
Streaker, CPI, and Cipher). and floppy 
formats (single or double density, single 
or double sided). 

Simple, low-cost backup. Tape 
cartridges provide larger capacity and 
lower cost per byte than floppy storage. And OTC makes this 
backup easy to use with single command disk save/restore, 
automatic tape read retry on error, and automatic error correction 
on tape during disk save. 

We're dellverlng now. Most "Winnifloppytape" controller 
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models are now available through Arrow, Hamilton/Avnet, and 
Kierulff. Major OEM contracts and discounts available direct. 

For general information, circle our readers' service number. 
For specific data storage configurations and pricing, 
call (40B) 496-0434. East Coast call (6 I 7) 275-4044. 

Features: Buffered/slew seek 
modes o Automatic seek and verify 
o Automatic head and cylinder 
switching o 2 5 6/512 bytes per sector 
o Multiple sector buffering o Odd 
parity checking o Logical sector 
addressing and interleaving 
o Autonomous error detection and 
correction with retries o Automatic 
tape read retry on error o Automatic 
error correction on tape during disk 
save o Extensive fault detection and 
error monitoring. o Integral 
proprietary data separators/ 
encoders o Alternate track assign
ment o High speed data/command 
transfers o Programmable disk 
parameters o Error monitoring 

o Single command disk save/restore 

Data Technology Corporation 
2775 Northwestern Parkway 
Santa Clara, California 9505 l 
Telephone (40B) 496-0434 c TWX 9 l9-33B-2044 

East Coast (6 I 71 27 5-4044 
SEE US AT NCC 1982, JUNE 7-10, HOUSTON OAKS, HOUSTON, TEXAS 



The StarStream r FS1000 ... 
versatile, reliable, I s , 
for the systems of the 80' • 

Feature for feature, Pertec's new StarStreamer offers 
the OEM more, whether for high-capacity Winchester 
backup, orfor 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 1 OW' 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.O. 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~ TRIUMPH-ADLER 

You and Pertee 
...the OEM Partnership 



AT& T's competitors 
strike back 

By Arthur Hill 
Washington Correspondent 

As expected, the House of Representatives is 
proving to be the forum of last resort for those opposed 
to the provisions of the consent decree entered into by 
the American Telephone & Telegraph Co. and the 
Department of Justice. Judging by the hearings that 
have been held before Representative Tim Wirth's 
Telecommunications Subcommittee, the House will be a 
much more friendly place than the Senate was. 

Wirth and several of his colleagues are outspokenly 
critical of aspects of the Bell settlement that allow the 
company to operate both regulated and unregulated 
businesses with no accountability other than the 
obligations any regulated communications carrier has 
under federal law. Time and again, Wirth has stated his 
fears that Bell will use revenues gained from its 
monopoly services to subsidize the new unregulated 
telecommunications services that it wants to enter. 
"Our aim in legislation,'' he says, "is to assure a level 
playing field, providing safeguards against cross
subsidy and equitable access to the technical informa
tion to interconnect with the network and use it 
effectively." 

The news that Wirth's subcommittee has decided to 
move forward with legislation even before the proposed 
consent decree has been accepted by a federal court in 
Washington angers AT&T officials. "The judicial process 
should be allowed to work," says Bell executive Morris 
Tanenbaum.~He says that if Congress waited before 
acting, it could "move with greater certainty to address 
those areas where legislation may still be necessary to 
help the industry fulfill its service mission in the public 
interest." 

Wirth believes that Tanenbaum's statement is hog
wash, and that Congress-not the courts, the Execu
tive Branch, or AT&T-should set national telecommu
nications policy. Following the Wirth-Tanenbaum 
confrontation, a parade of witnesses listed several ways 
Bell could abuse its monopoly position in the long
distance market at the expense of its competitors in the 
enhanced services area. For example, Bell could use the 
information it has gathered about its customers 
through the years to gain privileged marketing infor
mation about their communications needs. It could 
manipulate the quality of the network to the disadvan
tage of non-Bell users. Because of its dominance, Bell 
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Ralph O'Brien, chairman of Mohawk Data Sciences Corp. and of 
the Computer and Communications Industry Association, says 
that even if Bell's major competitors grow 200 percent in the next 
decade, "AT&T Long Unes would be left with a paltry 88 percent of 
the long-distance business." 

and Western Electric could continue to establish de 
facto standards for the network. Through cross
subsidization, it could raise the price of equipment it 
sells and use the increased profits to fund unregulated 
computer services. 

"In short," says Fred Lafer of Automated Data 
Processing, "AT&T could use its historic government
conferred franchise to support its competitive endeav
ors in unregulated markets." 

Expanding on Lafer's concerns about cross-subsidies 
is Ralph O'Brien, chairman of Mohawk Data Sciences 
Corp. and of the Computer and Communications 
Industry Association. Speculating on the next 10 years, 
O'Brien says that, even if Bell's major competitors 
grow 200 percent, "AT&T Long Lines would be left with 
a paltry 88 percent of the long-distance business." 

O'Brien calls for AT&T to spin off its profitable Long 
Lines business, thereby providing the company's best 
safeguard against cross-subsidization. But anticipating 
Bell's opposition to such a step, O'Brien says a spin-off 
"would clearly be the most logical solution the Congress 
could mandate." 

Tanenbaum and AT&T believe that the long-distance 
market is not now, nor will be later, dominated by one 
company, as it has in the past. "This [monopolization] 
idea is fast becoming obsolete,'' he says, confirming 
O'Brien's statement that long-distance competitors 
such as MCI will capture at least 20 percent of the 
market in the next five years. O'Brien also says 
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additional competition from satellite carriers and 
"shifts in business resulting from the consent decree 
will further whittle down the AT&T presence." 

But whether Bell's glass is half-full or half-empty is 
not the point, in the eyes of its competitors. "We will 
welcome AT&T into the competitive market," testified 
Stephen Jerrits, president of Honeywell Information 
Systems, Inc. "But national policy must ensure that all 
competitors are competing on even terms." 

Despite the growing support from the computer 
industry for legislation more clearly defining Bell's role, 
Wirth and his allies in the House face a formidable task 
in achieving full Congressional approval of a bill 
modifying the proposed settlement. Central to the 
effort is the ability or willingness of the Bell operating 
companies to separate themselves from the parent 
AT&T in perspective as well as in fact. 

Stephen Jerrlts, president of Honeywell Information Systems, 
Inc.: "We will welcome AT&T into the competitive market, but national 
policy must ensure that all competitors are competing on even 
terms." 

While most observers feel that the local companies 
have much to gain from separating themselves from 
AT&T as soon as possible, the locals have adopted a 
decidedly non-partisan stance on the House legislation. 
Sources speculate that the reason for the reticence is 
the laborious negotiations with Bell, which will decide 
how the divestiture will happen. • 

Don't get lost in broad-based 
computer shows ••. 

lntematJonal 

Peripheral Equipment 
& Software Exposition 

September 29, 30 and October 1, 1982 
Anaheim Convention Center Anaheim, California 

Be part of 
your OWN show! 

The only international conference and exhibition devoted exclusively to the 
evaluation, selection and application of peripheral equipment and software 
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Manufacturers and suppliers will be showcasing these 
product areas and more: 
• CRT Terminals • Data Acquisition Equipment 
• Tape and Disc Drives • Computer Supplies 
• Printers • Digital Plotters 
• Add-On/ Add-In Memories • Data Collection 
• Controllers and Interfaces • Hardcopy Printers 
• Packaged Software • Data Communications Equipment 

Plus, there's a Technical Conference of 
applications-oriented sessions and workshops, 
stressing the newest and most current thinking. 

Sponsored By: 
Mini-Micro Systems 
One of the world's leading computer 
publications 
Organized By: 

CKi Cahners Exposition Group 
The world's largest organizer of high 
technology expositions 

For more information on exhibiting or attending PERIPHERALS '82, call or write for details: 

PERIPHERALS '82 Cahners Exposition Group, 222 W. Adams St. , Chicago, Illinois 60606, (312) 263-4866 Telex: 256148 
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• 4.0 MB memory 
• 80 MB Winchester 
• 27 dual slots 
• 50 amps of 5.0 V 
• supports existing 

controllers 
• software compatible 
• ... all in 10112" 
W23, the innovative system from Dataram 
that elevates the popular LSl-11/23 to a 
versatile minicomputer. Utilizing the 
Q-MAP'~ Dataram's remarkable 1/0 
mapping module, the W23 delivers 4.0 MB 
main memory and supports an endless 
series of controllers to link you to all the 
peripheral performance you need, and 
couldn't have ... until now. 

Plus much more: 
80 MB Winchester/controller combination. 
1.0 MB of main memoiy per quad board. A 
27 dual-slot backplane 50ampeof5.0VOC. 
Two serial line units and tor's conaole 
unit. Com~ll .l'f.oM. 
RSX11-M-PLWS. t.INUr!'Md 
all in 1CM" 
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The basic 1.0 MB W23 (occupying only 
eight of the 27 slots) with 80 MB 
AM02-emulating Winchester is under 
$20K! Call us at 609-799-0071 for more 
details. 

Dataram Corporation, Princeton Road , 
Cranbury, New Jersey 08512. 
609-799-0071. Telex : 510-685-2542. 

Q-MAP 1s a trademark of Dataram Corporation. UNIX 1s 
a trademark of Bell Telephone Laboratories, Inc DEC 
and LSl-11 are registered trademarks of Digital 
Equipment Corporation 



-------THE-CONCEPT-108-DISPLAY-TERMINAL-----.-... 

The 132-column choice. 
Everything you ·ve been looking for in a display 
ERGONOMICS 
• High-quality, high-resolution dl1pley 
• Detached, matte-finish keyboard with 

click-positive touch end N-key rollover 
• Tiilabie dl1pley evelleble flltered end 

In • variety of phosphors 
• Recelled, hooded screen 

ECONOMICS 
$1230. 
OEM quantity 75. 

HOS 
human designed systems, inc. 
3700 Market Street o Philadelphia, PA 19104 o 215-382-5000 

Boelon - (617) 329-3510; New YOl'tl City Arn - lnfocon: (201) 624-1372; New YOl'tl 81818 - Naco Electronics: 
Syracuse: (315) 699-2651 , Rochester: (716) 223-4490; Delaware - lnfocon: (302) 239-2942; Waehlnglon, DC -
International Systems Marketing: (301) 986-0773; Loa Angale9 - (213) 541-9303; Sen Frencieco - (415) 692-4184; 
Canada- CAIL Systems: Toronto: (416) 362-1063; Belgium- Belcomp: 097/25 22 68; France-Walton· 12260690; 
Sweden - Allnovo Data AB: 08-25 62 02; Switzerland - Milek AG: 01-66 22 52; United Kingdom- Shandell Systems 

Ltd .: 02407-2027; We~.~~~:u~OR~~,~~~a't\~rE'J~i;.~;.~D.s mbH: 221-48 30 51 . 

CIRCLE NO. 132 ON INQUIRY CARD 

ASCII OR 
Af'L/A'iClI 

FUNCTIONOlllCS 
• 80- or 132-column dlspl8J 
• Eight pegee of display -111e1-m-101--... , 

(lour pmgn 1tendllnt) 
• True windows 
• Progmnnuible function k• 
• Networlllng between multlple 

communlcallon1 llne1 (up to tine) 
• MulUple UMr....iectable/ddnlblt 

cherecter .... (up to lour) 
• Non-voletlle memory 
• All terminal comm11nds .,. 

executable from the keyboerd md 
ell communlatlon1 llnee 

• And much more ... t~the beet 
termlnal lor the~ of a 
wide range of appllat 
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OFFICE AUTOMATIOll1 Word-processing software for mini
computers and µcs has come a long way in a short time. Starting 
on p. 171, Mini-Micro Systems surveys more than 75 word
processing packages from more than 50 vendors, and the quality 
as well as the quantity is impressive. Almost all the rapidly 
proliferating packages share a large set of popular functions 
that have emerged as word-processing standards. Additional 
office-automation and advanced word-processing functions that 
are part of most newer packages should boost office mini and µc 
sales just as VisiCalc did ... The potential for a $1-billion 
market by 1986 has lured many companies into the serial
printer ribbon market, resulting in complex distribution 
channels. This complexity can present pitfalls to new buyers 
and sellers alike. A look at which companies offer what kind of 
ribbons begins on p. 193 . .. Until recently, providing Digital 
Equipment Corp.-compatible word-processing software has been 
the domain of independent software houses and DEC-based 
OEMs. But DEC has now started to follow other hardware 
manufacturers by marketing application software directly, and 
many independent suppliers, in direct competition with DEC, 
fear losing a substantial source of income. A survival guide for 
DEC OEMs selling in the word-processing market starts on 
p. 203. 

COMMUlllCATIOllS1 Prime Computer's worldwide network 
consists of 70 systems that are used by more than 4500 
employees to conduct all facets of the company's business. The 
network is entirely peer controlled; that is, no single system 
controls it. Although interconnected, each system is an 
independent entity. To provide communications between the 
various Prime locations, the system makes extensive use of 
public packet networks that support X.25 International 
Standard Packet Switch protocol. A complete description 
begins on p. 233 . .. A large percentage of business is 
transacted over the telephone, often resulting in ''telephone 
tag" -calls and messages bouncing back and forth before 
contact is finally made. Amtel Systems Corp.'s new Messenger 
II electronic message-delivery tackles this problem three ways: 
it delivers hard-copy messages via desk-top printers; it hooks up 
to external networks; and it reduces cost by using existing 
building electric wiring. Seep. 239 for a close look at this 
system ... A communication spooler is a software package that, 
together with a minicomputer and its peripherals, provides 
simple and efficient links with remote mainframes. A guide to 
simplifying communication with remote mainframes begins on 
p. 249. 

TICHllOLOGY1 Man/machine communications via speech will 
soon be commonplace in minicomputer- and µc-based systems. 
Just as modern visual-output devices that present information 
on pages of hard copy or through CRT terminals have replaced 
crude lamp and tape displays, synthetic speech output will 
supplant bells and buzzers. Speech is the principal means by 
which people communicate with one another; why not use it 
with machines? For an exploration of practical speech I/O 
technology, seep. 291. 
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OFFICE AUTOMATION 

WP software 
advances rapidly 

PATRICK KENEALY, Associate Editor 

Word-processing software vendors lead the way 
by adding general-purpose office functions 

Word-processing software for minis and µcs has come 
a long way in a short time. When George Cherry looked 
at WP software for Mini-Micro Systems last April, he 
carefully surveyed 12 major packages and concluded 
that "some good products are available, but better ones 
are sorely needed." This month, we take a more general 
look at more than 75 WP packages from more than 50 

vendors and have been impressed by quality as well as 
quantity. 

Almost all the rapidly proliferating packages share a 
large set of popular functions that have emerged as 
word-processing standards. The additional office
automation and advanced WP functions that are part of 
most of the newer packages should boost office mini and 
µc sales just as VisiCalc did. While many mini and µc 
vendors write WP software for their hardware, and 
many turnkey WP vendors sell bundled hardware/ 
software combinations, our survey covers only packag
es from third-party software houses. These packages 
run on a wide variety of popular processors, and their 
price and feature diversity represents the state of the 
WP art. 

Standard WP functions can be divided into four 
subsets. Document-creation functions are used to enter 
text onto a system's CRT. Editing functions are used to 
correct and amend previously entered documents. 
Formatting functions are used to prepare edited 
documents for output by various draft-quality, letter
quality and high-speed printers. Utility functions are 
used to store, copy and merge documents and for 
printer control. Advanced WP functions include general 
programming features for integrating variable and 
preformatted text, and a myriad of special routines for 
mathematics, graphics, mailing, filing, appointment 
scheduling and security-sensitive applications. A sum
mary of commands appears in the Mini-Micro Sys
tems's Command Checklist on page 177. 

Document creation 

Document-creation commands are designed to make 
document composition at the keyboard as easy as 
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Practical µc security. Thefts of desk-top computers and their 
components are on the rise. Because processor, graphics and 
memory boards can sell for more than $1000 each, and complete 
system prices often top $3000, desk-top computers are worth 
protecting. Companies have been locking electric typewriters to 
desks for years, and new Anchor Pad from Equipment Environments 
allows users to lock their desk-top computers in place the same way. 
The Anchor Pad secures any desk-top computer and its components 
against theft and unwanted borrowing and unlocks quickly and easily 
for service or relocation. The unit swivels 360° and allows ventilation 
of all components. For more information, contact Equipment Environ
ments, P.O. Box 3442, Nashua, N.H. 03061. 

possible. Before "writing" begins, a user formats the 
screen using a menu or a ruler (a typescale displayed on 
the CRT screen) to set tabs, left and right margins, page 
breaks, paragraph indents and spacing. On most 
systems, a user can invoke a word-wrap function that 
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Word processing improves editing 
efficiency even more than it eases 
data entry. 

acts as an automatic carriage return. The word-wrap 
function moves any word that crosses the right-hand 
margin to the next line and adjusts all subsequent text. 
The function keeps up with even the fastest typists and 
speeds composition because the user need not watch (or 
listen) for the end of a line. Some packages offer a 
similar function that permits the same nonstop data 
entry by automatically hyphenating words. 

Scrolling and cursor-control functions further speed 

Management 

Work-station devices 
1981 installed base 

work stations -p=--~ 
0.2% 

31 .8% 

551 ,000 units 

Hardware for word-processing software: The installed base of 
office work stations (above) shows that desk-top computers
the machines that run the most third-party word-processing 
software-account for 40 percent of installed products. Ad
vanced Resources Development, a Medfield, Mass., consulting 
firm, says, " ... general-purpose desk-top computers will supply 
the rapidly expanding market for low-cost management work 
stations in the coming five years." Most of 1981's shipments 
(below) were to administrative/secretarial workers who, accord
ing to ARD, should still be receiving most work-station 
shipments in 1986. 

Middle 
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Professionals 
30.4% 

1981 work-station shipments 

data entry. Scrolling functions allow users to scroll text 
up and down a line at a time or a screen at a time. 
Cursor-control keys allow left and right cursor move
ment by character, word and tab stop, and up and down 
movement by line, screen and page. Other functions 
move the cursor to top or bottom of the screen, to the 
beginning or end of a document, to the start of the next 
line (return) or to the start of the next screen. 

Easy editing 

WP software improves editing efficiency even more 
than it eases data entry. A user can insert spaces, 
character, words, phrases and boxes of text anywhere 
in a document and can as easily delete spaces, 
characters, words, full and partial lines, paragraphs 
and pages. Selective delete commands can delete 
everything from the cursor to the end of a document or 
everything through a specified character. 

Block operations work on large blocks of text that are · 
defined by special characters called block markers. 
Once defined, blocks can be copied, moved, deleted, 
printed and written to disk files. 

Search and replace operations work on word- and 
phrase-length character strings. A user can find a 
string, or find a string and replace it with another 
string. Search and replace operations can be performed 
individually, repeated at the touch of a single key or 
performed automatically any number of times. Search 
and delete commands are also possible. A global search 
and replace command performs a specified operation on 
every occurrence of a string with a document. "Wild 
card" operations use special characters to find similar 
strings. For example, "FIND *at AND REPLACE WITH 
bat" would change "Cat", "cat", "hat", "sat", and "rat" 
to "bat", but would also change "brat" to "bbat." To 
prevent such errors, most packages offer a selectable 
"match whole word only" search and replace. 

Pre-print formatting 

The pre-print formatting routines in most word
processing packages take full advantage of today's 
full-function letter-quality printers. Once a document 
has been entered and revised, the user formats it by 
filling in a checklist of formatting options. Page formats 
are specified in terms of right, left, top and bottom 
margins, characters per in., lines per in., paragraph 
spacing (indented or separated by >LF<s) and physical 
page length. The user can request automatic page 
headings and automatic Roman or Arabic page num
bers printed in any location or alternating between 
right- and left-hand corners for "book-style" arrang
ments. Special format options number paragraphs, 
force new pages and permit two-column printing. 

Justification options are numerous as well. Right, left 
and right and left justification are almost universally 
available as are line and page-centering commands. 
Three newer justification options are hard (unsplitta
ble) spaces for phrases that should not be split by right 
margins; hard hyphens, which are similar; and automat-
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CHECKLIST 
~ Your DBMS Provide These 10 Essential Features? 
1 

• ~~ta Integrity: Does it protect against data corruption, 

2 
oneous data entry, and unauthorized relationships? 

• Phyalcal Data Protection: Can you roll back your 
ddata base to a prior point? Recover or restart in case of 

amage? 

3. Data Security: Does it provide optional data encryption 
and separate definitions for read/write access to the 
item level? 

4. Data Independence: Can the data base structure be 
modified without changing previous programs? 

5. Integration: Does the DBMS eliminate data 
redundancy? 

6. Performance: Does it allow concurrent multi-user ac
cess with active and passive locking? Are response 
times acceptable even for very large data bases? 

7. Ease of Use: Can many-to-many and recursive rela
tionships be directly defined? Can programs be written 
in any major programming language? Are instructions 
short and simple? 

8. Query Report System: Can ad.hoc.queries be easily 
made with non-procedural , Enghsh-hke statements? 
Are sophisticated reports available from pre-defined 
queries? Nested queries? 

9. Portability: Does the DBMS run under CP/M '", MP/M, 
CP/M-86, MP/M-86, PCDOS"', UNIX '"'? On Z80 "', 8086, 
8088, 68000, and PDP-11 '"'? Does it run with COBOL, 
Pascal, FORTRAN, PL-7, Compiled BASIC and C? 

10. Support: Are professional training, regular product up
dates, enhancements, and professional consulting all 
available? 

" . You can 't a . 
cornpreh nswer " YES" t 
Ba ensive b o the 

se Mana Ooklet, "Ho se questions 
MAIL r,o. " gernent System " w to Evaluate an'dsSend for our 

· rour J • e/ 
f'larne oca/ ISE affiliat ect a Data 

----- ..... .,,e. 
Company--- ----- 4Af182 

Add Title 
ress --------

City - ----Pho~ 
!area Code) State--- . 

'70~ . Zip 
<.CJV IS a reg· ---
cP!M of Dig':freR d lradernark fl; 

eseai h· 0 "log-PO 
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The pre-print formatting routines in 
most word-processing packages take 
full advantage of today's full-function 
letter-quality printers. 

ic alignment of columnar decimal data. 
The numerous character attributes that most WP 

packages can specify are the features that take best 
advantage of WP printers. Characters can be boldfaced, 
underlined, shadowed (double struck), superscripted, 
subscripted, overprinted and printed in a second color 
using a two-color ribbon. Attributes can be used 
individually or in a combination. 

Word-processing utilities 

The most important WP utilities are document/file 
handling routines and printer-control routines. The 
document handling routines save documents for future 
editing and printing, maintain document libraries and 
often generate automatic backup files . They can delete 
partial, total and multiple files, and can link and merge 
files to build boilerplate documents. 

Printer-control functions allow users to print partial, 
single and multiple (spooled) documents, often during 
editing and document creation. Pause commands allow 
users to change ribbons, paper and printwheels during 
a print run, and conversion routines convert upper/ 
lower case to all upper case and vice versa. 
The programmability features of most WP packages 

·tely under AFCAD software control). Exce~ 
rges, this page is printed continuously from 
operator intervention - there is NO CUT AND P 

tH ELITE - 5 LINES PER INCH 
core and seven years ago our father~ 

ht forth upon this continent a ne~ 

n, conceived in liberty, and dedicatetj 
e proposition that all men are createtj 

lllADOW PRIIT 

~n years ago our fathers brought forth upon this cont 
1ed in liberty, and dedicated to the proposition that 

- BOLD PRINT 

even years ago our fathers brought forth upo 
nation, conceived in liberty, and dedicated 

t all men are created equal. 

' ROPORTIONAL SPACE - SHADOW AND UNDERLINE 

n yeors ago our fathers brought f~rth ~on this conti 
·ed in liberty, and dedicated to the proposition that q 

can also be thought of as utilities. They permit variable 
fields to be placed in documents and filled automatically 
from the system disk or manually from the keyboard. 
Some packages prompt the operator visually or aurally 
when input is required, and others speed mailing-list 
creation by automatically copying manually entered 
variable data onto disk files. Conditional branching 
features help personalize documents by dynamically 
selecting strings or text blocks from a library and 
inserting them into skeleton documents. For example, a 
package might recognize a 60614 zip code entered by an 
operator and change a phrase in a letter from "This is 
important to all Americans" to "This is important to 
people who live in Chicago." 

New capabilities 

The new features enhancing today's WP packages 
boost both functionality and operator convenience. One 
of the most popular convenience features is the "what 
you see is what you get" display screen that displays 
justified, proportionally spaced, enhanced characters 
in finished page formats complete with headings, 
footings and page numbers. Pages appear on the screen 
just as they will on paper. To integrate numerical and 
textual data, many packages offer math functions via 
function pads that can be shifted to make them 
calculator pads. Others offer VisiCalc-type functions 
that do tabular/columnar math on the CRT screen. 

More and more packages include automatic index and 
table of contents generators and spelling and syntax 
checker/correctors. These and other new functions 

MUL Tl-COLUMN P_B 

The text on this page is printed completely under AF 
top to bottom and no cut and paste. The print font 

Fourscore and seven years ago 
our fathers brought forth upon 
this continent o new notion, 
conceived in liberty, and 
dedicated to the proposition 
that all men ore created equal. 

Now we ore engaged in a great 
civil war, testing whether that 
notion, or any notion so con
ceived and so dedicated con 
long endure. We ore met on a 

greot battlefield of th 
We hove come to ded 
portion of that fielc 
final resting-place to 
who here gave their liv 
that notion might live 
altogether fitting and 
that we should do this 

But in a larger sen 
cannot dedicate - we 
consecrate - we cannot 

It is rather for us to be here dedicated to 
the great task remaining before us - that from 
these honored dead we toke increosed devotion 
to that cause for which they gave the lost 
ful I measure of devotion; that we here highly 
resolve that these dead shall not hove died 
in vain; that this notion, under God, shall 
hove a new birth of freedom; and that govern-

ment 
peoplE 

The people's government, mode for the people, mode 
people. 

Doniel Webster 
Second Speech on F cote's Resolution 

Page formats and character attributes produced by Afcad Systems, Inc . 's AFCAD word-processing package. Most of today's 
word-processing packages can take full advantage of modern letter-quality printers. These examples contain justified, proportionally spaced 
and enhanced characters ; multicolumn text; tabular data ; and mathematical expression with line graphics, superscripts and subscripts. 
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Ii 
The BENCHMAR K (TM) 

Wordproce11or. Ver 2.1 
DlllECTOllY INFORMATIO N 

The BENCHMAR K Chor 10 line 10 Page I 

Copyright (CJ by MET ASOfT CORPORATION 
Alllt i9hll hHrHd 

Monday. Nonmber 17 191D 1:30 AM 

Pren C - to CREATE a new docume nt 
It - toltElllEWadO<umenl 
V -- to VIEW o document 
P - to PRINT o d0<umenl 
M - for MERGE func tion• 
D - fo r DISK procedures 

Your Company's Nome 
YourDeoler'1 Nome 

Ti tle : 

Author'1lnilio l1 

Creation Dote : Monday, November 17 lHD 9: 10 AM 

CREATE - Pleo1e ENTER New Oocumenll Drive I Title 

ENTER Drive Number: 1 and DI RECTOllY INFO RMATION 
EXECUTE to continue or CANCEL to re tu rn 

Creat ing ! :DIA Your Docu me nt Title 

... T ... T .. T ... T. .... T ... T ..... T. .... T .... T .. ,T. , ... T ... T ..... T ... T.. 11 

The BENCHMARK !'oge loyout Se lection !'onel 

leh Morgin 10 Ri9htMa rgin 75 

line Spacing l f io ll'rintllne 10 

lol!Printllne S• Tololline1Pa9e • • 

!'Itc h Chor Inch 10 Pltch llnes llnch 

Word Wrap Hot lone (D No Ad ju1!) 

'rlnterOutputMode 
(N Normal f flu1h . or C - Cente r) 

Pren fl To Set Di1k Defaul t Page layout fro m Current Panel Value• 
F2 To Re ad Cutrent Di1k Deloult Po9e layout in to 1h l1 Panel 

Pren EXECUTE to Enter Format; o r CANCU to Q uit Now 

--oiiiiiiiiiiiio--iiiiiiiiiiiiiiiiiiiii= ...... iiiiiiiiiiiiiiiiiiiii ..... ~~ ~~=------------------------.....:~ 
Menu-driven word-processing packages such as Metasoft's Benchmark use nested menus to guide users from general to specific functions 
quickly. At left is the Master or "starting" menu, the first thing to appear after Benchmark is loaded. In the center is the Document Information 
Panel that appears if a user types a "C" at the Master Menu level. On the right is the Page Layout Selection Panel that appears when a user 
presses an execute key at the Document Information level. Fill-in-the-blank checklists and menus assign character attributes and control most 
other system functions. 

provide productivity improvements beyond normal WP, 

but the versions on the market are pioneering efforts, 
and improved versions of all are promised_ 

Because third-party packages are used on general
purpose minis and µcs , rather than on hardware 
customized for word processing, they can draw on their 
host's processing power to provide security features, 
such as passwords and restricted libraries, business 
graphics, electronic mail, phone index, appointment 
calendar and card file functions. With the exception of 
graphics routines, these functions are all clerical and 
can quickly make a WP operator into an efficient office 
manager. 

Software selection 

Prospective buyers of WP software have more 
packages and features to choose from than ever before. 

TABLE 43-1 

FACTORY VALUE OF TELEVISION SHIPMENTS 19 " 

IN MILLIONS OF DOLLARS 

YEAR COLOR MONOCHROME 

1970 1801. 2 583.2 
1971 2428. 5 738.9 
1972 2683.0 638.3 
1973 2859.8 537.3 
1974 2464.8 466.l 
1975 2216.5 436.2 
1 976 2687.3 484.7 
1977 3185.0 507.3 
1978 3570.0 518.5 
1979 3582.3 522.9 
1980 3544.2 547.8 
1981 3511.4 598.4 
1982 3686.5 599.7 
1983 3513.6 612.0 
1984 3710 .0 6 51.1 
1 985 3855.6 6!H.Q 

TOTAL 49 299.7 91 26.4 

S: (1 ). AFCAD d rew t he box ar o und the table. 
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Fortunately, software packages have specific host
hardware, operating-system and memory require
ments. A user should begin any software comparison 
(using our product table, for example) by eliminating 
those packages that don't meet his hardware and 
software constraints. Only then should feature-by
feature compar isons begin. Using the Mini-Micro 
Systems Command Checklist, or a similar document 
adapted to reflect individual user priorities, a user can 
compare the power of a number of packages. 

The other major factors that should be part of the 
selection process are price and documentation. Prices 
for the packages we surveyed vary from less than $100 

to several thousand dollars, and while most are sold 
outright, a few are licensed for various periods. 
Documentation quality determines how easily a pack
age can be learned. In its promotional literature, Para 

AFCAD offers a number of features when prep 
equations. 

STYLIZED 

X r A
2 * B2 

Box drawn b· 

cospcos•-sinpsin•=cos(p+•l G 

COMPLEX EQUATIONS 

(Integral signs drawn by AFCAD) 
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WOBD-PBOCllSSDTG CO:MMAND CDCXLIS~ 

This checklist summarizes the commands offered by popular third-party word-processing software packages. 
By using it-or a customized subset of it that reflects individual priorities-prospective buyers can compare the 
power of different word-processing packages. Purchasing should be based on price, vendor reputation and 
documentation quality. New features appear every day. If you learn of one or have a particularly good or bad 
experience with a word-processing package, let us know. We'll check it out. 

DOCUXENT CBEATION 
Cursor Movement Search and Replace Operations 
move cursor left and right by find string 0 0 0 

character / word 0 D D find string and replace D D D 
move cursor to left and r ight of find string and replace with 

aline D D D verification D D D 
move cursor up and down one line D D D find string and replace n times D D 0 
move cursor to top of screen global find and replace D D D 

(1st character of 1st line) D D D repeat la.st find operation D D D 
move cursor to bottom of screen D D D ignore a specific string occurence 
move cursor to beginning/ end when searching D D D 

of document D D D match only whole words D D D 
move cursor to next screen D D D search and replace operations 
move cursor to start of next line D D D using " wild cards" D 0 D 
move cursor to a specified page D D D search and delete D D D 

Scrolling l'ORMilTING 
scroll text up and down one line D D D Page Layout 
scroll text up and down one screen D D D set top, bottom, left, right margins D D D 

Screen Formatting insert page headings D D D 
set/ clear all tabs D D D insert page footings 0 D D 
set/ clear single tab D D D set heading margin 0 D D 
set left and r ight margins D D D set footing margin D D D 
margin release D D D set physical page length D D 0 
word wrap D D D set number of characters per inch D D D 
variable word wrap D D D set number of lines per inch 0 D D 
reformat paragraph D D D temporary left margin offset D D D 
automatic page breaks D D D indent first lines of paragraphs 0 D D 
manual page breaks D D D outdent first lines of paragraphs D D D 
automatic hyphenation D D D number paragraphs D D D 

EDITING insert <LF> between paragraphs D D D 

Insertion and Deletion suppress headings and footings D D D 

insert character D D D page numbering 0 D D 

delete character I next character D D D page number suppression D D D 

delete preceding character D D D book-style page numbering 

delete next word D D D (odd numbers on right) D D D 

delete remainder of line D D D force new page D 0 D 

delete preceding part of line D D D two-column printing D D D 

delete entire line D D D Justification 
delete to end of document D D D right justify D D D 
delete through specified character D D D center D D D 
delete paragraph D D D ragged left margin D D D 

Block Operations hard (unsplittable) spaces D D D 

copy block (of text) D D D hard (unsplittable) hyphens D D D 

move block D D D automatic alignment of decima.l 

delete block D D D data 0 D D 

erase all block markers D D D Character Attributes 
print block D D D underline D D D 
hide/ display block D D D boldface D D D 
write block to file D D D (Checklist continues on next page) 
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WOBD-PROCESSING COMMAlfD CHECKLIS'l' (cont.) 

shadowed (double strike) 0 0 0 print multiple copies of a 
variable intensity boldface 0 0 0 document 0 0 0 
superscript 0 0 0 interrupt/ resume printing 0 0 0 
subscript 0 0 0 display I change print format 0 0 0 
overprint 0 0 0 pause and display message 0 0 0 
combined attributes (i.e. pause for paper insertion 0 0 0 

underlined and bold) 0 0 0 continuous printing of multiple 
rib ban color shift 0 0 0 documents (print spooling) 0 0 0 
proportional spacing 0 0 0 convert to all uppercase 0 0 0 
continuously variable character convert to upper/ lowercase 0 0 0 

spacing 0 0 0 typesetter 0 0 0 
explicit alternate character pitch 0 0 0 Programming 
pitch-independent line lengths 0 0 0 string, integer, dollar and system 

U'fiLUIES AND SPECIAL l'EBUBES variables 0 0 0 
Document/ l'ile Operations input to variables from disk 0 ·o 0 
display file directory 0 0 0 input to variables from operator 
save file 0 0 0 (fill in the blanks) 0 0 0 
exit file without saving 0 0 0 prompt operator for input 0 0 0 
save file and continue editing 0 0 0 output variable information to 
save from cursor to end of file 0 0 0 disk (simultaneous WP, data 
automatic backup-one capture) 0 0 0 

generation 0 0 0 conditional branching 0 0 0 
automatic backup-n generations 0 0 0 l'tliacellaneous (mostly new) 
read file 0 0 0 l'eatures 
read part of file 0 0 0 draft and finish printer drivers 0 0 0 
delete file 0 0 0 programmer mode 0 0 0 
delete files with ''wild cards'' 0 0 0 calculator utility 0 0 0 
rename file 0 0 D business graphics (character 
link/ merge WP documents and graphics) 0 0 0 

non-WP documents (i.e. mail list create/ update/ select/ 
VisiCalc) D 0 0 sort routines 0 0 0 

move text blocks from document columnar math 0 0 0 
to document 0 0 0 automatic table of contents 0 0 0 

copy text blocks from document 
D D D 

automatic index 
to document "what you see is what you get" 

Printer Control display (print enhancements 
print a specified page on screen) D D 0 
print starting from a specified security passwords by library, by 

page D 0 0 document D D 0 
print through a specified page D D D electronic mail packages D D 0 
print starting from cursor spelling check/ correct 0 D D 

position 0 0 0 phone index, appointment 
print with values from a specified calendar, card file routines D 0 0 

disk record 0 0 D syntax check 0 0 0 
print unitl a specified record is 

read 0 0 0 

Other features 

0 D 0 0 0 0 
0 0 0 0 0 D 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 D 0 0 0 D 
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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 Diego (714) 571-7510 

San Francisco (408) 743-3355 

COLORADO 

Denver (303) 779-9998 

CONNECTICUT 
Danbury (203) 797-2800 

FLORIDA 

St. Petersburg (813) 576-3930 

Miami (305) 971-2900 

GEORGIA 

At lanta (404) 447-7507 

ILLINOIS 
Chicago (312) 860-7700 

IN DIANA 

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 

~--- -- -------- - ---- --

OKI DATA 
MICROLINE 

- ~ 

------------------- ... 

OKIDATA from HAMILTON/AVNET 
Okidata's Microline Series of dot matrix 

printers has become one of the hottest selling 
small printer lines in the world . So be prepared 
for a lot of reordering. And when it comes time 
to replenish your inventory, you 'll be glad that 
the Microline printers are now available from 
Hamilton/Avnet - because our inventory never 
runs out! 

Just pick up your phone and call one of our 
convenient locations. You 'll get prompt, 
courteous service and immediate delivery no 
matter how many units your need. In fact , if 
your Microline inventory just plain runs out, 

we'll have a complete shipment to you within 
48 hours if you request it. 

There are four Microline printers to choose 
from . Each one provides special features for a 
variety of applications. Like the multiple forms 
flexibility of the ML-82A and the graphics 
capability of the ML-84. One thing , though , is 
consistent from model to model- uncompromised 
performance and reliability at an unbeatable 
price. 

For all the details on Okidata's Microline 
printers, call Hamilton/Avnet- the leader in 
computer products distribution. 

A commitment to stock and serve your local market! 
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The most important word-processing 
utilities are document-lfile-handling 
routines and printer-control routines. 

Research, Rockport, Mass., claims that "if you can 
operate a typewriter and a television set and read, 
you're overqualified." With well-documented systems, 
this is only a mild exaggeration; with poorly document
ed systems, veteran programmers are puzzled. The 
sales literature and users manuals sent to Mini-Micro 
Systems were surprisingly well organized and well 
written. Many companies offer diskettes containing 
training routines, and others offer audio cassette-based 
training programs. 

In all, WP packages are easier to learn, easier to use 
and more powerful than they were a year ago. Spelling 
and syntax checkers promise to automate the writing 
process even further, but most of the new innovations 
in WP software seem to be supplementary office
automation routines. Word processing's effect on office 
productivity has been documented, and by building 
filing, mailing and scheduling routines into their 
packages, WP software vendors are cleverly leading the 
way to office automation. • 

2 pi.US 
w ordPrO I 

- .. , . 

Function keys are used to execute popular commands in most 
word-processing packages. The keypad above is from a Digital 
Equipment Corp. VT-100-compatible terminal running Unique Auto
mation Products ' EZEDIT/WP, a full-screen text editor used with the 
company's EZTYPE text formatter to perform word-processing on 
DEC LSl-11 and PDP-11 minicomputers. 

Comprehensive documentation makes word-processing software easy to learn and use. Professional Software 's WordPro 2 (left) package is 
supplied with complete documentation and an audio training cassette. Personal Business System's Executive Secretary (right) is supplied in a 
binder that doubles as a copy stand for easy reference . 
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MS
1

:.D0Sgivesyou the only complete 
set of soflware 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 writ ing 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 w ith 
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 w ill 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"!"1 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. 

advantage of the extended addressing 
capabilit ies 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 w ith the f irst complete set of 

software tools for the 8086 and 8088 micro-
processors. The MS-DOS operating system. 

Languages. Utilities. And, appl ications software. 
Planning an OEM system? Return the coupon 

below for complete OEM information on MS-DOS and 
Microsoft's complete set of tools for 8086 systems. 
Can't wait? Cal l our OEM Accounts Manager. 

MllllCROSOff 
Microsoft Corporation (206) 828-8080 
10700 Northup Way TLX: 328945 
Bellevue. WA 98004 

I'm interested. Send me complete information 
on MS-DOS for OEM's. 

ADDRESS ________ ________ _______ _ 

CP/ M and CP/M-80 are registered trademarks of Digital Research. Inc. CITY STATE ZIP _____ _ 
CP/ M-86 is a trademark of Digital Research, Inc. 
ISM 1s a registered trademark of International Business Machines, Corp. In Japan : ASCII Microsoft. 102 Plasada, 3-16-14 M1nam1 Aoyama. M1nato-ku. Tokyo, Japan 
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WORD-PROCESSING SOFTWARE FOR MINICOMPUTERS, µ,CS 

Operating Memory 
Manufacturer Hardware systems required Supplied Circle 
Package name supported supported (bytes) Price on Notes no. 

AccuSoft, Inc. 378 
Zword/34 IBM System/34 40K $3000 columnar math, data merging, 

chapter/page numbering standard 

Zword/38 IBM System 38 $4500 columnar math, data merging, 
chapter/page numbering standard 

AFCAO Systems, Inc. 379 
AF CAD Prime Primos 128K $10,000 magnetic tape 

AICS 380 
System 2000 HP1000, 3000, $1995 HP 32K-byte can function in a terminal as a 
Word Processor 2645 memory board stand-alone word processor or as 

with WP part of a computer system 
firmware in 

ROM 

Applied Business 
Systems 381 
Script Master Data General DOS , ROOS, 64K $2000/ diskette or hard 

microNova, AOS single disk 
Nova, Eclipse CPU , 

$2500/ 
multiple 

CPU 

Script Master1Mail Master Data General , DOS, ROOS, 64K $3000/ diskette or hard WP package integrated with a 
(integrated) m1cr0Nova, AOS single disk mailing list management package 

Nova, Eclipse CPU, 
$4000/ 
multiple 

CPU 

RA, Inc. 382 
Subscript IBM Series 1 EDX 3.0-3.1 25K $1650 diskette file spooler, mass mailing uti lity 

standard 
Bellin Computer Systems, 383 
Inc. 
WPS Data General DOS, ROOS 128K $2750 magnetic tape column adding standard 
CARDA lnfornNdlon 
Syltems, Inc. 384 

p . 00 DEC PDP-11 RT-11 56K $1000 diskette, minor modification allows use with 
magnetic tape, other operating systems 

RL01 

385 
NCR Criterion VAX 32K $1500 magnelic tape 

386 
NCR I Series IMOS2, 3, 5, 13K $1995 cassette , disk interfaces with existing data files 

IRX 
Compu-Tome, Inc. 387 
CT"OS DEC PDP-11, VMS, RSTS, 56K (stand- $2200- cassette, emulates PDP-8 word processing; 

VAX RSX, RT, TSX alone), $2400 diskette, list processing, database access 
50K/user magnetic tape, standard 

(multi-terminal) RL01 , RL02 
~x Systems corp: 388 
Wisdom II Data General DOS , ROOS, 14K $1250 diskette multi-user support, 12000 

AOS standard , hard pages/document, provision to 
disk optional access DP files standard 

Cy-Globe! Texas DX-10 $6000 magnetic tape on-line help tutorial, column 
Instruments or disk con1181'Sion, row/column arithmetic, 

DS990 provision for access to DP Illes 
standard 

Datasoft, Inc. 389 
Text Wizard Atari 400/800 Atari DOS 32K $100 diskette 

with 810 drive, 
850 interface 

De111hl Data Systems Inc. 390 
Mu 1wor IB Series/1, EDX , MPE, 25K magnetic tape, management report and mail list 

HP3000, NCR IDPS, IMOS, user-supplied maintenance routines standard 
8150-8550 IRX, VAX hard disk, 

cassette 

Dynamic Concepts, Inc. 391 
Sent ex Data General BITS (Dynamic $2000 disk 

Nova, Eclipse Concepts, Inc.) 

EECSyatema 392 
E -11 DEC LSl-11 , RT-11 , TSX- 17K/ user, SK $2500- any media list processing, user-defined 

PDP-11 , VAX PLUS, RSX, runtime system $7500 function keys, integral calculator, 
IAS, RSTS/ E, on-screen justification , spelling 
IDRIS, UNIX, dictionary, processing of externally 

VMS created files standard 
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~ 
Any microsystem gives you 

one fast terminal. 

~~~~~~~~ 
~~~~~~~~ 
~~~~~~~~ 
~~~~~~~~ 

Molecular gives you 32. 

Add terminals to most micro
based systems, and the systems 
start to run out of gas. 

But not with the new super
micro from Molecular Computer. 
You add terminal after terminal 
without response time slowdown. 
Because every user has the speed 
and power of a standalone com
puter. All the way up to 32 ter
minals. 

With an entry price under 
$8,000, Molecular gives you a 
smooth growth path to main
frame power. So your system can 
grow as fast as your business. 
And if you're an OEM, basing 
your product on a Molecular 
Supermicro will help your busi
ness grow faster. 

How do we do it? With a 
unique bus architecture that con
nects each user with shared peri
pherals-and with every other 

user. With each terminal you add, 
Molecular adds a Z80A CPU and 
64K of memory dedicated to that 
terminal. 

So each user enjoys the power 
and throughput of a standalone 
computer. Plus the economy and 
efficiency of shared data and peri
pherals. And because Molecular 
is CP /M"* compatible, each user 
has a world of application soft
ware to work with. 

Production units are shipping 
now. To schedule a demonstration 
at a distributor in your area, or to 
get full information, call or write 
Molecular Computer, 1841 
Zanker Road, San Jose, CA 9 5112. 
(408) 995-5440. 

Molecular Supermicro. The 
computer system that doesn't 
slow down as it grows up. 

*CP/M is a registered trademark of Digital 
Research, Inc. 
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WORD-PROCESSING SOFTWARE FOR MINICOMPUTERS, µ.CS 

Operating Mamory 
Manufacturar Hardwara 1y1tam1 required Supplied Clrcla 

Package name supported supported (byt••) Price on Not ea no. 

Exact Systems MCI 
Progmnmlng 383 
Word base Data General , DOS, ADOS, 10K/user $1250- diskette, a database-oriented word-

microNova, AOS $4500 magnetic tape processing package 
Nova, Eclipse 

Elac:tric Ofllce Data General, DOS, ROOS, 10K/user $1975- dllkette, • tlllng, ll'lllllng. IPPOlnlmlnt 
mlcraNova, N)8 $14,800 magnellc tape IChecMs lnaofporatlng Wordbae 

Nova, Eclipse 

Financial Software Inc. 394 
Word Processor/34 IBM System/34 SSP 36K $3000 diskette math and move columns, dynamic 

file insertion standard 

Word Processor/38 IBM System/38 SSP 200K $4000 diskette math and move columns, dynamic 
file insertion standard 

Hm!Hn,Wllllama6 
Auoc:IMes, Inc. 395 
HWA Word Processor IBM5110, 32K $475 diskette mailing routines standard 

5120, S/23 

IJG, lnc. 396 
Electric Pencil II Tandy TRS-80 TRSDOS 32K $90 

models I, Ill 

~ 
Information Unlimited 
Software 397 
Easy Writer Apple II , II Plus Apple DOS 48K $100 diskette a 40-column package 

Easy Writer Professional Apple II, II Plus, Apple DOS, 48K $175 diskette 
IBM Display- IBM DOS 

writer 

lnfoSoft Systems, Inc. 398 
WP Daisy Altos I/ OS, UNI /OS, 32K $375 5V•- or 8-in. tutorial aids, 36 text buffers 

Superbrain, Multi /OS, diskette standard ; custom OEM versions 
TRS-80 CP/M optional 

model II , most 
Z80/8080/8085 

disk-based 
systems 

IPTCorp. 
TIPS Data General ADOS, DOS, 48K $1200- diskette, spelling dictionary, proportional 

Nova, Eclipse AOS, AOS/VS, $4800 magnetic tape pitch , true page display standard 
MP/OS, CS 

Lexlsoft 400 
Spellbinder CP/M, OASIS 32K $495 diskette office management, math routines 

standard 

M/A-COM OSI 401 
WP-3-1 C4P(C100) OS65D 48K $150 diskette 

and other OSI 
memory-

mapped video 
systems 

WP-3-2 all OSI serial 08650 48K $150 diskette 
systems 

WP-3-3 all OSI hard- OS65U 56K $150 diskette 
disk systems 

MARC Software 
International, Inc. 402 
MUSE Prime, Harris, Primos, Vulcan, 120K plus $6800 magnetic tape, scientific typing feature allows 8 

Gould/S.E.L. , MPX, 40K/user (1 to3 diskette levels of super- and subscripts 
DEC RSX-11M, users), 

VMS, $12,500 
TOPS-10, (unlim-
TOPS-20 ited 

users) 

Mark of the Unicom, Inc. 403 
The Final Word DEC PDP-11 , RT-11 , 56K $300 diskette table of contents , footnote , chapter-

Zilog Z80/ RSX-11M numbering routines , concurrent 
Z8000, RSTS/E, editing, printing standard 

Intel 8080/ CP/M-86 
8085/8086/ MS-DOS, 

8088 UNIX, ONYX, 
ZEN IX 

Mince (text editor) DEC PDP.11, RT-11, 48K $175 dllkeUlt undokey,dulillle __ ,...,.. 
Zllog 'ZIJ/J/ RSX·11M Mdllllllmeclaledoaumtnlltlon 
zaooo. RSTS E, 1tn11n1a ... 1nc 

lntal8080/ CP/M-86 
8085t'8088/ MS-OOS, 

8088 UNIX, ONYX, 
ZENIX 

184 MINI-MICRO SYSTEMS/May 1982 



Storage Cells 
from Xylogics 

•• •• •• •• •• IP 

More Data Storage 
for Your Money 

Xylogics Storage Cells: A totally new way 
to solve data storage problems on VAX*, 
PDP-11 *, LSl-11 *, Nova/Eclipse•• and 
Multibus••• compatible systems. We start 
with the proven performance, reliability and 
economy of our Peripheral Processors for 
100% software compatible control. Then 
we add state-of-the-art peripherals like 
high-performance fixed disk and remov
able cartridge Winchesters, V4'' cartridge 
tapes, and reel-to-reel tapes for start-stop 
or streaming operation . And we wrap 
everything up in a series of modular cabi
nets that integrate perfectly with your com
puter packaging. 
Storage Cells: They give you more 
choices, more capacity and more conven
ience in less space, and at lower cost than 
any other data storage subsystem on the 
market. 

MORE SOLUTIONS FOR YOUR 
SYSTEM 
Now you can forget about data storage limi
tations. With Storage Cells you can get the 
perfect combination of capacity and appli
cation-oriented features in an incredibly 
compact package. Consider the XSC100 
for VAX and PDP-11 systems. In a single 
bay cabinet only 40" high , this Storage Cell 
gives you up to two 160MB disks plus a 
reel-to-reel streaming tape with emulation 
of DEC's RK07's or RM02's and TS04 
peripherals. 
The XSC200 for Q-bus7 Unibus7 Multibus, 
or Data General 1/0 bus systems is equally 
versatile. In cne 51/4 inch high cabinet you 
can combine fixed and removable Win
chester disks. Or you can have two 34MB 
or up to two 70MB Winchesters in the same 
51/4'' space. For Q-bus only, the XSC200 
features up to 70MB of Winchester storage 
plus a 17MB cartridge tape drive. 
Storage Cells: Innovative , cost-effective, 
state-of-the-art. Just what you 'd expect 
from Xylogics. Call today for complete 
details. Boston (617) 272-8140, Chicago 
(312) 660-1460, New York (201) 691-2800, 
London (0753) 78921, San Francisco (408) 
995-5205, Los Angeles (714) 966-0888, or 
headquarters (800) 225-3317. 

U.S. He1dqu•rter1: 144 MlddleHX Turnpike, Burlington, MA 01803 Tel: (817)272-8140 (TWX n0-332-0282) European Headquertero: 46-48 High Street, Slough, Berka SL11ES U.K. Tel : (0753) 78921 ; Telex 847978 
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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. 
*CP/M and MP/Mare trademarks of Digital Research. Inc. DBOS is a trademark of 
TCS, Inc. MARINER and MILINK are trademarks ofMICROMATION, INC . 

MARINER's attractive free-standing cabinet 
houses the built-in 22-Mbyte Winchester disk drive, 
8-inch floppy disk drive, and 14-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 NCC Booth No. 5707 
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WORD-PROCESSING SOFTWARE FOR MINICOMPUTERS, µCS 

Operating Memory 
Manufacturer Hardware systems required Supplied Circle 
Package name supported supported (bytes) Price on Notes no. 

Scribble DEC PDP-11, RT-11 , 56K $175 diskette command set is format-oriented to 
(text formatter) Zilog Z80/ RSX-11M, deal with chapters, sections, 

Z8000, Intel RSTS/ E, subsections, footnotes , lists, 
8080/8085/ CP/M, quotations, etc.; written in C 
8086/8088 CP/M-86, 

MS-DOS, 
UNIX, ONYX, 

ZENIX 

Maryland Computer 
Services, Inc. 404 
CP250 HP250 Business 160K $1500 diskette works with Image databases 

BASIC/DBMS 

Metasoft CorP.. 405 
Benchmark ord Sharp, Zenith , CP/M 64K $500 diskette 52 user- efined p ases in phrase 
Processor 3 North Star, library standard 

Apple , ECS, 
NEC, Victor, 

Vector 
Graphics, 

Superbrain, 
IBM 

Micro Architect, Inc. 406 
Word-C1 Altos, Xerox, CP/M2.2 60K $85 diskette text /data-merging standard 

otherCP/M 
systems 

Word-11 IBM IBM-DOS 64K $88 diskette text/data-merging standard 
Word-IV TRS-80, TRSDOS 32K $49 diskette 

models I, II , Ill 

Word·V TRS-80, TR SOOS 48K $79 diskette 
models I, II, Ill 

( On-Line Systems 407 
Screenwriter II Apple II , Apple DOS 3.3 48K $130 diskette index generation standard 

II -Plus, Ill 

Optlon/1 Systems 
Word3 IBM 5110, 32K $2000 diskette 

5120 

MLS/3 IBM5110, 32K $1500 diskette a WP mailing list package 
5120 

List/23 IBM System 23 64K $1500 diskette a WP/mailing list package; 
database access standard 

Uniwrsal W/P IBM Series/1 EDX Level 3.1 20K $4500 diskette 
Para Research 409 
Parat ext IBM SSP 28K plus 250 $750 single- or written in RPG II 

System/34, blocks of library double-density 
System/38 space diskettes 

Pensadyne 410 
Pensa-Write 2 Tandy TRS-80 TRSDOS 32K $80 

models I, II 

Plessey Peripheral 
Systems, Inc. 411 
PWS-1 DEC LSl-11, RT-11 , 64K $2300- diskette, spelling correction, auto 

PDP-11 RSX-11M, $5000 magnetic tape, page/paragraph /hyphenate, menu -
RSTS/E, TSX, RL02 , RK05 driven sort utility standard 

TSX-PLUS 

Profeulonal Computer 
Reeoun:H Inc. 412 
Word Power II IBM S/34 SSP 36K $2500 diskette database access routines, mailing 

routines standard 

Professional Software, 
Inc. 413 
WordPro 1 Plus Commodore 6502 cassette 

PET 

WordPro 2 Plus Commodore 6502 32K $200 diskette, 
PET cassette 

Word Pro 3 Plus Commodore 6502 32K $295 diskette 
PET 

Word Pro 4 Plus Commodore 6502 $450 diskette 
PET 

Word Pro 5 Plus Commodore 6502 $450 diskette 
PET 

Quark Engineer! g 414 
Word Joggler Apple Ill sos 128K $295 diskette simple mail list and form letter 

capability standard; spelling 
checker, mail list package, 

typesetter interface optional 
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WORD-PROCESSING SOFTWARE FOR MINICOMPUTERS, µCS 

Operating Memory 
Manufacturer Hardware systems required Supplied Circle 

Package name supported supported (bytes) Price on Notes no. 

RadioShack 
Scrips it TRS-80 TR SOOS 32K $100 diskette dictionary optional , audio course 

models I and II with training manual standard 

Scripsit 2.0 TAS-80 model I TR SOOS 64K $399 diskette spelling and hyphenation 
dictionary: $199 

Super Scripsit TRS-80 models TR SOOS 48K $199 diskette spelling and hyphenation dictionary 
I and II optional, audio course and training 

manual standard 

R&B Computer Systems, 
Inc. 416 
Benchmark Word Processor North Star North Star 48K $500 51/•· in. diskette menu driven; text merge from 

Horizon or any DOS,CP/M keyboard and files standard 
Z80-based 

system 

LO. Ridgeway, Inc. 
The Information Center z00 CP/M 96K $5000 diskette video-training package standard; 

(license) combines database management, 
WP and resource management 

RLGCorp. 418 
OPUS Onyx C8002 , UNIV V.7 64K $10,000 cassette an office-automation package 

VT-100 featuring electronic mail , telephone 
compatible log , calendar management, 

CRTs electronic filing , calculator standard 

Santa Cruz Educatlonal 
Software 419 
Mini Word Processor Atari 400/800 Atari 32K $20 cassette, 

diskette r Silicon Valley Systems 420 
Word Handler Apple II , II + DOS 48K $249 diskette 

Software Dynamics 421 
Micro Word 6800/6809- . SOOS, 56K $800 single- or dual- menu driven ; merged text for form 

based systems SOOS/MT density diskette letters, built-in spooler and print 
queue manager standard 

TypeSedlt 422 
6800/6809- SOOS, 48K $255 single- or dual- table of contents routine, merged 

based systems SDO/MT density diskette text form letters standard 

The Software Store, Ltd. 423 
Mini Word Processing CP/M systems CP/M 48K $195 diskette some mailing-list functions 
System with Microsoft standard 

BASIC 

Sofsys, Inc. 424 
The Executive Secretary Apple II Plus, Apple DOS, 48K $250 51/4-in . diskette index file , electronic mail routines, 

IBM Display- IBM DOS, database access standard ; spelling 
writer CP/M feature optional 

\ 
South-1ern Data 
Syatema 

Apple II , II Plus The Correspon ent DOS3.3 48K $60 diskette uses Apple screen for "windowed" 
editing but can display 80-col. data 

for pre-print checking 

SSM Marketing 426 
Lazy Writer TRS-80 TR SOOS 32K $175 

models I, Ill 

~rCorp. 
WP 1 IBM Series/1 EDX 25K/user $2500 diskette access to database files standard ; 

runs concurrently with other EDX 
programs 

Technical Analysis Corp. 428 
WPS Data General , DOS, ROOS 64K $1000 magnetic tape, runs under DG Business BASIC, 

microNova, (DOS), diskette single station only 
Nova, Eclipse $1500 

(ROOS) 

WPSll Data General , DOS , ADOS 64KDOS, $2000 magnetic tape, runs under DG/Business BASIC 
microNova, 96K ROOS diskette and TAC Business BASIC II , 

Nova, Eclipse supports multiple stations 

Thermeon Corp. 429 
Word Pro Data General , ICOS 64K $1200 magnetic tape, source code included , form-letter 

commercial diskette routine standard 
Novas, Eclipse 

Timberline Systems 430 
R Systems Word Processing Texas DX10 256K $2900 disk cartridge columnar and statistical data 

Instruments creation standard 
DS990 

Trident Data Syatema 
Las two rd HP3000 MPE-111 , -IV system $2500 magnetic tape supports all HP block-mode 

minimum terminals 
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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 
OC 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. "fhey 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 gran,ud~- lt'Cfti;.i 
prix performance charac- p 
teristics as PRIAM's 1 
14-inch models. /: 

Find out now how to get 'I 
your systems into the pole 
position. Call or 

write today to: 

IPIR.IlAM 
30% 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 Angeles 
(714) 994-3593 
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WORD-PROCESSING SOF1WARE FOR MINICOMPUTERS, µ.CS 

Operating Memory 
Manufacturer Hardware systems required 

Package name supported supported (bytes) 

Unique Automation 
Products 
UAP Word Processing DEC PDP-11 RT-11 , TSX-

PLUS 

Westico, Inc. 
Word Ill Apple Ill sos 96K 

Buelneu Application 
~stems 
BAS Texas DX10 64K 

Instruments 
771 , DS990 

Digital Marketing 
Copywriter + North Star, CP/M 54K 

Superbrain, 
TRS-80 model 

II , Vector 
Graphics 

SmaHBuelneu 
Appllcatlone, Inc. 
Magic Word CP/M 36K 

Michael Shrayer Software, 
Inc. 
Electric Pencil II S-100 systems, CP/ M, 32K 

TRS-80 models TRSDOS 
1, 11 

Muse Software 
Super-Text II Apple II , Apple 48K 

II + 

Saturn Systems Inc. 
WP Saturn DEC PDP-11 RT-11 , 12K 

LSI 11 RSX-11 , RSTS 

Foxware Products 
lnkWall 2.0 Apple Ill sos 128K 

Letusgutx«>u 
in touch with 

Supplied Circle 
Price on Notes no. 

432 
$1500 diskette name~ist management standard 

433 
$195 diskette 

371 
underline, subscript, superscript 

372 
word and character spacing 

373 

374 
diskette 

375 
$175 diskette 

376 

377 
$185 diskette "what you see is what you get" 

screen, 155 character lines 

Ada™ 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. 

It's all available now, to run on your 68000 (includ
ing Q-Bus n.: Multibus ™and S-100 configurations) and 
the IBM Personal Computer"'! 

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. 

Tele§oft 10639 Roselle Street 
San Diego, CA 92121 
(714) 457-2700 

TMTrademarks-Ada: U.S. Department of Delense1Mult1bus: Intel Corp 
0-Bus: Digital Equipment Corp !IBM Personal Computer: IBM Corp 
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Choice. By That's what gives a good design 
engineer the ability to optimize 
designs. 

And that's what Digital gives you in 
micro products. Nearly 40 choices, 

h 
e instead of starting from scratch with 

every new product. 
And they can count on that same 

compatibility when were ready to c 01ce. filtrodu« the next, "111 more powerlul 

ranging from our MICRO/T-11 MPU chips to our SBC and 
dual-height board micros to our powerful PDP-11 based boxes 
and systems. That's one of the broadest product lines in the indus
try, which means you can strike the best balance between cost 
and performance right from the outset. 

But Digital's commitment goes far beyond our breadth of line. 
We also offer you the tools you need to get your product to mar
ket faster. Like multi-user software that cuts development time by 
allowing several programmers to work on a project simultane
ously. A variety of high level languages that simplify the pro
gramming process significantly. And a new, sophisticated 
software system-MicroPower /Pascal-for our entire micro
computer family. 

Digital's micros pay off in the long run, too, because every 
micro product we make has the same PDP-11 architecture as 
every other micro product we make. As well as every mini we 
make. That's why companies that started using our micros 6 
years ago are still building on their original software investment, 

generation of micros. 
It's that kind of commitment that's helped us become the big

gest company in micros today. The company of choice. 
For complete details about our micro product line, simply call 

toll-free (800) 225-9222 and ask us to send Micros Information 
Package #XX--000. In MA, HI, AK and Canada call 
(617) 568-5707. 

Digital Equipment Corporation 
Microcomputer Products Group 
Hl2-l/E10, 77 Reed Road 
Hudson, MA 01749. 
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QUALITY LIVES 
Our 474 Mbyte Eagle disk drive is a triumph of design. 

Fujitsu America Sales Offices: 
Northwest 408/727-4300 
Southwest 714/558-8757 
Fujitsu Europe: 
London 44-1/493-1138 

Sales Representatives: 
New England 617/273-0115 
Southeast 305/859-7450 
Philadelphia 215/527-1127 
Michigan 313/227-7067 
Texas 214/931-9226 
Utah-Colorado 8011298-2631 
Seattle 206/ 454-0150 

This "skeleton" clock, 
hand-made from brass in 
England around 1860, 
still keeps nearly perfect 
time: contemporary 
spring-wound clocks 
have only one-tenth 
the accuracy of the 
older clock's single
train fusee move
ment. Its spring 
maintains con
stant tension by 
unwinding a 
chain off the 
increasing 
diameters of a 
conical barrel. 

Like this nineteenth-century "skeleton'' clock, our 
474 Mbyte, 10.5-inch Eagle disk drive is a testa
ment to human ingenuity. The Eagle has one of 
the highest capacities of any Winchester disk 
drive, yet fits in a standard 19-inch rack. Its quiet 
operation and low power consumption are in keep
ing with its small size.~ At Fujitsu America, we 
still seek the triumph of quality. -UJITSU -
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OPflCI AUTOMATION 

Serial printer ribbons: 
a market snapshot 

PATRICK KENEALY, Associate Editor 

Numerous supply channels and ambiguous advertising 
make it easy to get tangled in the ribbon market 

Some quick mathematics show that the market for 
serial-printer ribbons is big. Dataquest and other 
computer-industry market-research houses estimate 
that there were roughly 2 million serial printers 
installed by the end of 1981. Assuming that every serial 
printer used 30 ribbons that year and that an average 
end-user ribbon price is $4, the serial printer-ribbon 
market was worth more than $330 million in 1981. 

Serial-printer shipment estimates point to an installed 
base of 9.5 million units by 1986, which indicates a 
ribbon market worth more than $1 billion. These 
revenues have lured many companies into the ribbon 
industry, resulting in channels of distribution that are 
complex, even for a supplies industry. The ribbon 
industry's complexity presents pitfalls to new buyers 

and sellers alike. A look at which companies offer what 
kind of ribbons will help system integrators consider a 
strategic move into the ribbon market and could save 
end users some money. 

Ribbon alternatives 

Serial-printer ribbons are classified by ribbon mate
rial as either fabric or film and by packaging as either 
spooled or cartridge. Fabric ribbons use a specially 
woven fabric, usually nylon, to carry ink, and are 
offered both on spools and in cartridges. Fabric ribbons 
are rarely used in letter-quality applications and are 
used primarily with dot-matrix printers because they 
can be used unattended. Typical continuous-loop fabric
ribbon cartridges offer useful character yields of 

MAIL ORDER RIBBON PRICES 
Mall order computer supply companies Ribbon manufacturers that sell by mall 

(price per ribbon/ft. per ribbon) (price per ribbon/ft . per ribbon) 

Printers 
l Contlnental 

Substrate Resources Flde11ty• Mlsco Uarco Vlslble l l Pellkan•• 
Aspen i 

Ribbon••• 

Diablo Hytype II film 7.601475 8.951360 6.251 5.801 5.751 3.671 4.501 
fabric 5.45165 7.95165 6.25/ 5.801 3.751 3.85/ 4.50/51 

NEC Spinwrlter film 5.801353 7.951328 7.501 6.301 8.251 4.24/ 5.001 
fabric 6.00145 7.95/53 7.501 8.30/ 8.251 4.241 5.00145 

Qume (all models) film 3.851295 - 4.101 3.351 4.351 2.111 3.501 
fabric 4.70146 5.95/43 4.101 - 3.051 2.751 4.00/45 

Centronlcs 100, 
300,500 fabric 6.751108 - 5.75/108 7.20/108 6.451108 - -

Digital Equipment 
3.50/120 LA 30136, DECwriter 11 fabric 4.601120 5.25/120 3.951120 4.95/120 4.551120 -

GE Termlnet 300, 
120, 1200 fabric 2.60/54 3.25/54 3.35154 - - 2.50148 

I BM S/1, S/32, S/34 fabric 2.90/30 4.75130 3.95130 3.60130 3.85/30 2.13/ 4.00130 

• 3-ribbon minimum • • 12-ribbon minimum • • • $50 minimum 

The mall-order ribbon business offers buyers the same potential economies and risks as other mail-order businesses. Above is a 
price-comparison chart for popular ribbons and large mail-order companies. Data were supplied to Mini-Micro Systems in companies ' catalogs 
and are subject to change at any time. The ribbon manufacturers in the Color X part of the chart offer lower prices than most but have larger 
minimum order sizes. Virtually all companies offer dollar-volume and quantity discounts, but as the "feet per ribbon " figures (or their absence) 
indicate, apples to apples comparisons are difficult. 
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Serial-printer ribbons are classified by 
ribbon material as either fabric or film 
and by packaging as either spooled 
or cartridge. 

between 750,000 and 1 million character impressions. 
Fabric-ribbon cartridges incorporating internal re
inking mechanisms claim 200- to 500-percent yield 
improvements but cost more and have a worse reliabili
ty reputation. 

Film ribbons use polymer, Mylar or polyethelene 
films to carry ink and are sold almost exclusively in 
disposable cartridges. There are two types of film
ribbon cartridges: single-strike and multi-strike (the 
term Multistrike is a trademark of Qume Corp.). 
Single-strike cartridge ribbons advance a full character 
space after every strike and provide the crispest, 
highest quality output. They offer relatively low yield 
of 120,000 characters per cartridge and are used in only 
1 percent of data- and word-processing applications, 
usually in preparation of camera-ready and OCR origi
nals. 

Multi-strike film ribbons advance one-third of a 
character space each time the ribbon is struck. They 
offer yields in the 200,000-character-per-cartridge 

range, but new, thinner substrates such as those 
offered by Qume and Aspen Ribbons, Inc., have given 
some cartridges 300,000-character yields. The snap-in 
convenience of multi-strike film ribbons has made them 
the most popular ribbon for Qume, Diablo Systems, 
Inc. and NEC Information Systems, Inc., solid-font 
serial printers. 

A third way of classifying ribbons transcends sub
strate materials and packaging. Film or fabric, car
tridge or spool, all serial-printer ribbons can be 
classified as brand-name, second-source or remanufac
tured. Brand-name ribbons such as those from Digital 
Equipment Corp., Diablo, Qume and NEC are expen
sive but generally reliable. Second-source ribbons are 
made by independent ribbon manufacturers as plug
compatible replacements for brand-name products. 
Second-source ribbon reliability varies greatly from 
manufacturer to manufacturer, but prices are generally 
25 to 35 percent lower than brand-name prices. 
Remanufactured ribbon cartridges are used cartridges 
that have been repacked with new ribbons. They sell 
for 40 to 60 percent less than brand-name ribbons and 
are gradually overcoming bad reliability reputations. 
Recycled (re-inked), spooled serial-printer ribbons are 
available and inexpensive, but serial-printer-spool 
recycling has never been as popular as line-printer
ribbon recycling. 

Serial-printer ribbons are available in many shapes and sizes. Clockwise from top left are spooled ribbons for a DEC LA 120 matrix printer, 
a 45-ft. mobius loop fabric ribbon cartridge made by Curtis-Young Corp. for Tritel/Quantel/Cado matrix printers, an NEC multi-strike film 
cartridge for NEC Spinwriter printers and an Aspen Ribbons nylon ribbon cartridge for Commodore Business Machines, Hewlett-Packard Co. 
and IBM personal computers. 
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If all you look at is the 
handsome, office-styled cover 
you'll miss the real beauty of its 
functionality, its revolutionary 
paper handling design and its list 
of standard features that even 

competitors' "options" 
lists can't match. 

Centronics' new 
Printstation 350 is 

truly the "one-
. printer solution 

to the complete range of data 
processing, business processing, 
and word processing printing 
needs': 

SEMI-AUTOMATIC 
PAPER HANDLING ... 
FAN-FOLD, MULTI-PART 
FORMS, AND CUT SHEET 
loaded instantly and switched 
rapidly. In fact the Printstation 350 
can be loaded with cut sheets 
faster and easier than a typewriter. 

LETTER QUALITY 
PRINTING, a word processor's 
dream ... using multipass 

technique for high resolution, high 
density characters. 

PIN-ADDRESSABLE 
GRAPHICS PLUS 

"NO-WASTE" 
DEMAND 
DOCUMENT 
REMOVAL 

deliver true business 
processing capabilities. 

HIGH SPEED "DRAFf" 
MODE with standard 200 CPS 
bi-directional logic-seeking feature 
for data processing operation. 

backed up with a world-wide 
network of factory service locations. 

So don't judge a printer by its 
cover especially when it's one of the 

Printstation 350 
family. Because 

underneath 
there's a unique 
collection of 
capabilities, 
mechanical 
architecture, and 

electronics that prnvide a level of 
versatility we call PRINTSTATION 
PROCESSING. But if beauty is in 
the eye of the beholder, you should 
behold the Printstation 350 in 

ECONOMY-MINDED, 
OPERATOR-ORIENTED 
SERVICE FEATURES. 
Self-diagnostics \:- . operation. For more information 

' · or a demonstration, contact are standard. So · 
· us today. is the operator

replaceable 
pnnthead and 
the truly "clean ~~~~t:EnTRDnlCS® 
hands" snap-in ribbon cartridge. 

FAMOUS CENTRONICS 
BACK-UP. 12 years and 400,000 
printers-worth of experience 

See us at NCC and Comdex 

CIRCLE NO. 102 ON INQUIRY CARD 

PRlnTSTRTlons 
Centronics Data Computer Corp., 
Hudson, New Hampshire 03051 
603-883-0111 



More features for your money 
Attach your Series/I 

to Control Data Display Stations 

Easy, low-cost connection 
Digital coupling permits operation 
up to 4,000 feet from cpu-with
out large , expensive video cable. 

No "attachment controller 
cards" to buy 
Because they're already included 
- ready for easy direct connection 
to the I/ O bus of your Series/ 1 
processor. 

I 1pper/lower case plus 
business graphics. 

4979 compatible plus many 
value-adding features 
All this with no software 
modifications required. 

Should you choose a minicomputer on the basis of 
peripherals available for it? We think so, because it's the 
peripherals that people actually work with every day. 
And because the whole peripheral package usually 
costs more than the 
processor itself. 

That's why we've 
engineered so much 
performance and value 
into our Certainty® Series 
- an entire family of 
products designed 
around the Series/ l. 

Our compact Certainty 610 Series Display Station is 
more than a 4979 "look-alike:• 

The Display Station is a full-screen edit terminal, just 
like the 4979, but with many extra features. One of its 
biggest attractions is its ease and economy in connecting 
it to your Series/ l. Ordinary digital cable works fine 

Available Now 

Our Certainty 610 Series is ready to help you get 
optimum performance and ease of operation from 
your Series/ l. For data sheets and more information, 
call today, toll-free. 800/ 328-3390. 

~::::::::~-!!llll!lfl!!!!l"-E:x:t:ens:iv:e diagnostics 

Your choice of keyboards 
Data entry or typewriter style with 
separate numeric pad and 24 
function keys for ease of operation. 

And even "self-test on power 
up" for ease of servicing. 

(installing thick video cable gets very expensive). And 
you can locate it almost a mile away from the processor. 
You get a wide variety of other features, too. Inverse 
video, protected fields, highlighting, editing, upper/ 

lower case with business 
graphics and a choice of 
keyboards- both of 
which include typamatic 
keys, n-key rollover, and 
automatic tabbing for 
ease of use. 

Yes, we've engineered 
a lot of customer 

convenience and versatility into our Certainty 610 
design, to give you a lot more than a basic display for 
your money. 

You won't have to worry about service, either. More 
than 4800 Customer Engineers in our worldwide 
maintenance organization support our products. 

(5 2) CONTf\.OL DATA 
Addressing society's major unmet needs 

as profitable business opportunities 
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If would be easy for a neophyte 
serial-printer user to conclude that 
everyone is in the ribbon business. 

Distribution channels 

It would be easy for a neophyte serial-printer user to 
conclude that everyone is in the ribbon business. The 
user can buy ribbons at his local stationer or computer 
store. He can buy ribbons through the mail from 
office-supply catalogs or from the new mail-order 
data-processing-supplies catalogs. Whether he bought 
his serial printer from a manufacturer such ·as DEC or 
International Business Machines Corp., from a systems 
house or from the local representative of a printer 
company such as Diablo or Qume, he'll find his printer 
supplier offering ribbons as well. Finally, he can buy 
ribbons (in medium and large quantities) from one of 
the 60 or so independent ribbon manufacturers. 

Local stationery or computer retailers sell mostly 
individual ribbons at healthy retail markups but are 
convenient in a pinch. Mail-order stationery catalogs 
offers a few popular ribbon styles as part of their 
office-supply product line. Mail-order computer-supply 
companies are a growing group and offer a very wide 
range of ribbons in larger quantities and at lower prices 
than retail outlets. They sell ribbons individually, by 
the dozen or by the gross, and can ship most ribbons 

from stock using overnight delivery services. Minicom
puter manufacturers and system integrators have the 
advantage of essentially free sales calls in the form of 
scheduled maintenance visits and sell ribbons through 
their hardware sales and service personnel. They offer 
a buyer delivery and single-vendor responsibility for 
reliable printer and ribbon operation, but their prices 
are not low. 

The independent ribbon manufacturers such as 
Aspen Ribbons and Pelikan, Inc. , make plug-compat
ible replacements for virtually all cloth and film, spool 
and cartridge ribbons, and many have earned good or 
bad reputations for the reliability of their products. The 
independents do sell ribbons to end users but often 
impose service charges on orders that don't meet 
quantity or dollar-volume minimums. 

Selecting ribbons and ribbon vendors 

There are some general rules to follow when choosing 
ribbons and ribbon vendors. 

• Tell the supplier whether you will accept brand
name, second-source or manufactured ribbons, and 
check your ribbons when they arrive to make sure 
they're what you ordered. 

• Ask how many character impressions a ribbon will 
yield, and how many feet of ribbon each cartridge or 
spool contains. 

• Ask about return policies and request written 
guarantees. There will always be bad batches of 
ribbons; insist on good support. 

DP SUPPLY VENDOR SELECTION CRITERIA 
Criteria Very Important Somewhat Not very Total 

Important important important respondents 
Price 48 % 47 % 5% 0% 178 
Service 80 % 17% 2% 1% 177 
Prompt delivery 29 % 44 % 25 % 2% 172 
Brand names 7% 30% 40 % 23 % 171 
Satisfaction 85 % 12% 2% 1% 175 

Source: Frost & Sullivan 

Good service and low prices do the most to attract and keep supplies customers according to a recent survey published by Frost & 
Sullivan, a New York market-research company. Brand loyalty is a bit more important to ribbon buyers than to general data-processing
supplies buyers because brand-name ribbons have the best reliability reputations. 

BUYING RIBBONS FROM A CATALOG 
-ADVICE FROM AN EXPERT 

As president of Misco, Inc., a New 
Jersey-based computer-supplies ven
dor that sells via a national catalog, 
Joseph V. Popolo has learned a lot 
about computer ribbons. He has 
written about supplies markets for 
industry journals and has spoken on 
the subject at the past two Comdex 
shows. Some of his tips to mail-order 
ribbon buyers: 

"When ordering ribbons, determine 
in advance whether the supplier is 
selling you brand-name or brand-
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name-compatible ribbons. Whether 
you order from IBM or DEC, Misco or 
INMAC, be sure to check out the 
warranty. Ask a few customers how 
fast the ribbon supplier supports them 
on returnable ... just how easy is it to do 
business with each of the computer 
supplies companies? As a dealer, we 
prefer brand-name ribbons. Our only 
business is computer supplies, and 
we know the brand-name companies 
will support their warranties. " 
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DEC and IBM have recently released 
national mail-order catalogs of 
programs called DECdirect and 
IBM Direct. 

• Check each supplier's discount structure. Dis
counts may be based on quantity or dollar volume and 
may apply for single orders or over extended periods. 
Ribbon can usually be bought with other supplies to 
achieve higher discounts. 

• Find the supply channel that's best for you and 
shop around among competitors. Once you've found a 
dependable source of reasonably priced, reliable rib
bons, stick with that supplier. Build a good working 
relationship with that vendor, but compare prices 
periodically to keep him honest. 

Inside a modern film-ribbon cartridge, there are few moving 
parts. This Qume Quickload cartridge_ uses a slip clutch advance 
mechanism to provide uniform take-up tension for more reliable 
rewind of used ribbon. Packed with Multistrike Ill ribbon, the 
cartridge is said to last for 300,000 character impressions. 

All told, the numerous firms and products should 
inspire caution in systems houses and others consider
ing entry into the serial-printer ribbon market. Indus
try-wide price competition is nothing short of vicious, 
and the specialized mail-order computer supplies com
panies are fierce, efficient competitors whose presence 
is not felt yet in general-hardware markets. By offering 
toll-free telephone ordering, nationwide next-day deliv
ery, large inventories and competitive prices, mail
order computer-supply houses are crowding many local 
data-processing-supplies distributors and system hous
es out of the ribbon market. DEC and IBM, two large 
hardware vendors that have historically sold ribbons 
and other supplies through their sales forces, have 
recently released national mail-order catalogs under 
programs called DECdirect and IBM Direct. 

Though the program names could spark a recurrence 
of the DEC/IBM/Wang writer syndrome, a trend is 
evident. Catalogs are an efficient way to sell commodi
ties in a competitive market. Serial-printer ribbons 
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SERIAL PRINTER RIBBON SUPPLIERS 

These companies are active in the serial printer ribbon market. Those 
listed as manufacturers may not all make their own ribbons from 
scratch, but all appear to at least package ribbons into cartldges or 
onto spools. Where possible, companies that only remanufacture car· 
tridges or recycle ribbons have been excluded. The mail order sup· 
pliers are the major ones and represent a growing industry segment. 

MANUFACTURERS 
Aetna Products, 11 Commercial St ., Hicksville, N.Y. 11801 
Allen Paper, 111 N. Canal St. , Chicago, Ill. 60606 
AM Office Supplies , 7209 St. Clair Ave., Cleveland, Ohio 44103 
Aspen Ribbons, 1700 N. 55th St. , Boulder, Colo. 80301 
Brough Eaton Allen, 67 Kent Ave., Brooklyn, N.Y. 11211 
Bee Coated Film, 26 Daniel Rd. W., Fairfield, N.J. 07006 
Budge Carbon & Ribbon, 767 St. Aerni St. , Montreal, Quebec 

H4C 3HI, Canada 
Burroughs, 300 Cross Keys Office Park, Fairport, N.Y. 14450 
Carter's Ink, 275 Wyman St., Waltham, Mass. 02154 
Codo Manufacturing, Avenue B, Leetsdale, Pa. 15056 
Columbia-Great Lakes, 35 S. St. Clair St., Dayton, Ohio 45401 
Compres Supplies, 507 5th Ave. , New Yofk, N.Y. 10017 
Compu-Rlte Ribbon, 6010 Yolanda Ave., Tarzana, Calif . 91356 
Computer Ribbon Specialists, Flowerfield Building No. 1, 

St. James, N.Y. 11780 
Control Data, 8100 34th St., Minneapolis, Minn. 55440 
Curtis-Young, 2550 Haddonfield Rd., Pennsauken, N.J. 08110 
Data Packaging , 205 Broadway, Cambridge, Mass. 02139 
Data Research Associates, 10 W. Forest Ave., Englewood, N.J . 07631 
Dataproducts, 9657 Mason St., Chatsworth, Calif. 91311 
Dlablo, 24500 Industrial Blvd., Haywood, Calif. 94545 
Dura Line, Rt. 2, Flat Rock, N.C. 28731 
Fine Line Ribbon, 2405 N. Preston St. , Ennis, Texas 75119 
Frankel Manufacturing, 285 Rio Grande Blvd., Denver, Colo. 80223 
Franklin Ribbon & Carbon, 225 Charlotte Ave., Hicksville, N.Y. 11802 
Frye Computer Supplies, 417 E. 7th St., Cincinnati, Ohio 45201 
General Ribbon, 6709 Independence, Canoga Park, Calif . 91304 
Hurley Ribbon, 198 Rochester Rd., Pittsburgh, Pa. 15229 
Imaging Systems, 1 Imaging Lane, Derry, Pa. 15627 
Inked Specialties, 285 N. 6th St., Brooklyn, N.Y. 11211 
International Ribbon & Carbon, 49 Sylvester St., Westbury, N.Y. 11590 
Kleen Strike Mfg., 9167 Red Branch Rd., Columbia, Md. 21045 
Kores Canada, 905 Rue Mccaffrey, Ville St. Laurent, Quebec 

H4T IN3, Canada 
Leedall Products, 130 Van Liew Ave., Milltown, N.J. 08850 
Liquid Paper, Box 225909, Dallas, Texas 75265 
Majestic Ribbon, 15804 W. 6th Ave. , Golden, Colo. 80401 
Memorex, 1200 Memorex Dr., Santa Clara, Calif. 95052 
Mid-City Ribbon & Carbon, 200 Chemin de l'Anse, Vaudrevil, Quebec 

J7V 5V5, Canada 
Morley Co., 909 Islington St., Portsmouth , N.H. 03801 
National Ribbon, 10 Springdale Rd., Cherry Hill, N.J. 08003 
NER Data Products, 307 S. Delsea Dr., Glassboro, N.J . 08028 
New Era Ribbon & Carbon, 235 E. Gay St., W. Chester, Pa. 19380 
Olivetti, 500 Park Ave., New York, N.Y. 10022 
Omarco, Rt. 3, Ennis, Texas 75119 
Optimum Tested Products, 30 Jefryn Blvd. W., Deer Park, N.Y. 11729 
Pacific Computer Supply, 2601 Middlefield Rd., Redwood City, 

Calif. 94063 
Pan American Business Systems, 120 Novner Dr. , Cincinnati, 

Ohio 45214 
Polypore, 4601 S. 3rd Ave., Tucson, Ariz. 85714 
Roytype, 150 New Park Ave. , Hartford, Conn. 06106 
SCM Corp., 65 Locust Ave., New Canaan , Conn. 06840 
Sercomp, 21624 Marilla St. , Chatsworth, Calif. 91311 
Standard Manifold, 333 W. Lake St., Chicago, Ill. 60606 
Sten-0-Mate Products, 128-30 N. 10th St. , Philadelphia, Pa. 19107 
H.M. Storms Co., 167 41st St., Brooklyn, N.Y. 11232 
Tru·Rite, 43 Hall St., Brooklyn, N.Y. 11205 
Typewrite Ribbon Mfg., 38·04 48th St. , Long Island City, N.Y. 11104 
Wordex, 1965 Adams Ave., San Leandro, Calif. 94577 
Wyomissing, Box 742, Reading, Pa. 19603 

MAIL ORDER COMPUTER SUPPLY VENDORS 
Continental Resources, 175 Middlesex Tpk., Bedford, Mass. 01730 
Devoke, 3780 Fabian Way, Palo Alto, Calif. 94303 
Fidelity Products, 5601 International Pkwy., Minneapolis, Minn. 55440 
lnmac, 2465 Augustine Dr., Santa Clara, Calif . 95051 
Misco, Box 399, Holmdel , N.J. 07733 
Uarco, 121 N. 9th St ., DeKalb, Ill. 60115 
Visible Computer Supply, 3626 Stern Dr., St. Charles, Ill. 60174 
Wright Line, 160 Gold Star Blvd. , Watertown, Mass. 02172 

have become commodities and are manufactured, 
advertised and priced accordingly. Caveat emptor. • 
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A million • • mstructions 
per second 

Announcing 
the HP 1000 A Series. 

At 1 MIPS, the new A Series is a classic example 
of microcomputer hardware designed to take full 
advantage of high-performance, real-time soft
ware. With four megabytes of main memory and 
an innovative memory management scheme, the 
A Series puts almost no limit on the kinds of 
applications you can build. 

DBMS, networking, 
graphics and more. 

You may have to remind yourself that the A Series 
is "only" a microcomputer. For starters, it's avail
able with HP's award-winning IMAGE data base 
management system. Our advanced DSN net
working software. And our interactive 3D 
Graphics/1000-11 package. 

As a compatible member of the HP 1000 
family of computer systems, the A Series also 
gives you a choice of FORTRAN 77, real-time 
BASIC, Pascal or Macroassembler programming 
languages. 

But the software story doesn't stop there. 
We gave the A Series a powerful real-time opera
ting system and a memory mapping scheme 
usually found only on much larger, more expen
sive computers. For example, the memory man
agement scheme lets you put data arrays of up 
to 1. 9 Mb into main memory. And the virtual 
memory design lets you access data arrays of up 
to 12.6 Mb between main memory and disc
transparently. 

But for all its performance, the A Series has 
a price you can afford: $2176 for a two-board, 
128 kb set. 

Boards, boxes, systems. 
Thanks to our modular component design, you 
can get the A Series in the configuration that 
makes the most sense for your applications, from 
boards to packaged systems. So you pay only for 
what you need. And you can also select a broad 
range of HP peripherals, from flexible and hard 
discs (including the new 5" mini-Winchester), to 
terminals and printers. 

The new HP 1000 A Series. We don't think 
you'll find a better combination of speed, soft
ware and power for the price. To arrange a demon
stration, call your local HP sales 
office listed in the White Pages. /~~ 
Or come and see the A Series ~ 
in action at our Productivity ~~~ 
'82Seminars(watchyour ~ 
local newspaper for 
details). You can also 
send for our free OEM 
booklet. Write to Hewlett-Packard, 
Attn: Joe Schoendorf, Dept. 08131, 11000 Wolfe 
Rd., Cupertino, CA 95014. 

F//0- HEWLETT 
a!~ PACKARD 

Pn"ce U.S.A. list, OEM quantities of 100. 22202 



. atson, 
you made it," said e office mamrser 
enlisted the services of my friend. "Last nijtit: a 
big chunk of data disappeared from our com
puter system. My boss wants to know who was 
responsible ... and fast!" 

Holmes began to investigate. 
"You would be wise to exonerate all of those 

in your employ," he concluded just moments 
later. "No one here is a fiendish database killer. 
Last night's lightning storm was the villain. It 
caused a momentary loss of power that destroyed 
immense portions of your database." 

"How can we prevent this in the future?" 
asked the company president. 

"By investing in a ZeµsZ™multi-processor 
system from OSM," said Holmes. "Zeµs2 has an 
integral power supply that will protect your data 
from momentary power glitches.' ' 

"Will it also protect our data from total power 
failures?" asked the office manager. 

"Quite so," answered Holmes. "The uninter
ruptible power supply allows you to continue 
operating for up to twenty minutes when power 
dies, so your workers have ample time to save 
their critical documents." 

''ZeµS2 is well suited to virtually all multi
user, multi-processing applications," declared 
Holmes. "It easily accommodates 32 users*- locally 
or remotely. In addition, its proprietary CP/M™ 
compatible MUSE™operating system simplifies 
programming and allows you to utilize thousand~ 
of existing programs." 

"With all those features, Zeµs2 probably costs 
too much," snapped the vice president of finance. 

"Quite untrue," replied Holmes. "In fact, 
Zeµs2 offers the best price-performance ratios in 
the industry-with a price-tag so low some deem 
it criminal." 

"But how, dear man," I interjected, "did you 
deduce that a power glitch was to blame for last 
night's loss of data?" 

"Elementary, my dear Watson," he said, 
puffing contentedly on his pipe. "Elementary." 

The solution: The zeµsl 
multi-processor system. 
CIRCLE NO. 105 ON INQUIRY CARD 

Visit us at NCC Booth #4722 

For more information on the Zeµs2 
solution, call or write us today. 

D!im 
OSM COMPUTER CORPORATION 
2364 Walsh Ave., Santa Clara, CA 95051 
(408)496-6910 (800)538-5120 TWX: 910-338·2099 

(C::~ OSM 1982 Zeµ.sZand MUSEartlrackmarksolOSMCorp 
CPIMLSatrademarkofOigitalRtst•ch lnc 
'16ustrsstandard:32ustrsonspecillordtr 



SOFTWARE 

Surviving 
in the DEC-compatible 

word-processing market 
MERCIA J. DICKMAN, EEC Systems 

and ROBERT BISMUTH, Redkite Software 

Independent software suppliers can continue to prosper by adapting to 
changes and providing services DEC lacks 

There is a lucrative market for Digital Equipment 
Corp.-compatible word-processing software. A DEC 
spokesman reveals that word-processing software is 
required by almost half the jobs put up for bid by large 
DEC OEMS. That's a significant need when the more 
than 200,000 PDP-11 machines in existence and the 
steadily growing v AX-11 market are considered. And 
with DEC's growth record, these numbers are sure to 
increase during this decade. 

Until recently, providing software has been the 
domain of independent software houses and DEC-based 
OEMS. But DEC has now started to follow other 
hardware manufacturers by marketing applications 
software directly, and many of these suppliers, in direct 
competition with DEC, fear losing this substantial 
source of income. The DEC OEMs selling in the 
word-processing market need not panic. Independent 
software/system suppliers have three survival routes: 
system integration, the add-on market and vertical 
customization of packaged software. 

The giant takes steps 

In its effort to close the competitive gap, DEC has 
recently announced DECWORD, a word-processing soft
ware package that runs under RSTS/E, which supports 
as many as eight users on a typical PDP-11/34 system. 
For single-work-station applications, the recently an
nounced VT18X personal µc supports CP/M and Word
star, a popular µc text-editing software. For large
system users, several text-editing systems such as 
SCRIBE for the DECsystem 20, are available through 
DEC's External Applications Software (EAS) library. 
But these announcements seem to be DEC's way of 
buying time. 
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OFFICE·AUTOMATION SYSTEMS: LOOKING AHEAD 

Equipment shipments ($ millions) 

3000 

Intelligent 
copiers & 

1500 nonlmpact 
printers 

1000 

500 

1979 '80 '81 '82 '83 '84 '85 

Clustered word-processing systems will predominate by the 
mid-1980s, and should provide a fertile sales ground for DEC 
equipment. Source: International Data Corp. 

DEC does not directly supply any word-processing 
software for all PDP-11 and VAX computers/operating 
systems, nor does the company market a PDP/LSI-11 
business-oriented minicomputer/µc system, complete 
with word processing, financial-modeling and account
ing software. However, DEC reportedly will fill this gap 
with three personal computers based on a µc version of 
the PDP-11 to be announced at the upcoming National 
Computer Conference. DEC will probably also develop 
its own word-processing software for all its machines 
and operating systems. Reliable sources say this is the 
only major feature missing from a total office
management software package for v AX and PDP. DEC is 
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Archive backs up Winchesters 10 times faster than floppies. 
Today's business computer 

system simply can't afford 
floppy Winches
ter back-up 
anymore. Not 
when our 
Archive Super 
Sidewinder ;;,;'' 
Streaming Car
tridge Tape Drive can 
copy 45MB in just nine 
minutes. 

A floppy, on the other hand , takes 
more than an hour to do the same 
job. Not counting the time you spend 
inserting a new disk every few 
minutes. 

Saves "handling" charges. 
One Super Sidewinder cartridge 

is equal in capacity to 38 
eight-inch disks. 

That will save you 
over $200, plus the 
cost of handling all 
those disks-insert
ing, removing, jacket

ing, labeling, and filing. 
In addition , a Sidewinder 

cartridge is completely enclosed 
when out of the drive, virtually elimi
nating damage due to handling. 
More than just a back-up. 

Our 7;1 " streaming tape drives pro
vide the complete removable media 
needs of any system : Software dis
tribution , data collection and pro
gram 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. To use the 
same power supply. And to use the 
same simple 8-bit parallel interface. 

We could go on. But let's get 
specific, contact us today. And ask 
for our new handbook 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. Distri.buted nationally by 
Hamilton/Avnet. 

ARcmyE 
V.." Streaming Tcipe Drives 

See us at the Continental Room, Westin Oaks Hotel, Houston NCC, 3 P.M.-9 P.M. 
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A word processor comes into its own in 
applications involving selection and 
information retrieval. 

demonstrating the PDP software to major clients, with 
release projected for this summer. 

System integration 

Independent software/systems suppliers can blunt 
the effect of DEC's efforts in several ways, one of which 
is system integration. Vendors wishing to put together 
systems with word-processing functionality should 
consider a number of hardware and software interrela
tionships. Of primary importance in configuring a 
system are the number of concurrent interactive users 
and the types of simultaneous activities an end user 
requires. Given the market demand for small systems, 
it is crucial to assess how much disk and memory 
storage the software components of the system need, 
and the total terminal character-per-sec. activity. 

Word-processing software in the DEC market varies 
in efficiency, and the required amount of disk storage 
for system software ranges from 300 to more than 2000 
blocks. Storage and efficiency both depend on efficient 
data-storage techniques, such as indexing. 

Disk-1/0 speed is an important design consideration 
in word-processing applications because the response 
time of most word-processing software depends partic
ularly on the speed with which information can be 

Terminals 

Processor 
(minicomputer) 

On-line 
disk 

storage 

Peripherals Printers, 
OCR, 
etc. 

Fig. 1. Shared-logic systems allow all users access to the CPU, 
storage units and peripheral devices. This configuration costs less 
than a shared-resource system, but CPU failure can cause total 
breakdown. 
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retrieved from the disk. For example, suppliers may 
have to balance the fast performance of the RM02/3-as 
opposed to the RLOl/2-series disks against overall 
system pricing. Similarly, a processor/memory combi
nation should be carefully chosen: a 128K-word, U /23-
based system can handle five concurrent users, but a 
sixth user may severely degrade the overall system. On 
the other hand, the cost of a 4M-byte, u /10-based 
system may shrink the target market to those end 
users who can afford the "Rolls Royce" of the DEC 
range. The processor component of this equation must 
include the maximum character interrupt bandwidth 
possible, and physical memory must be adequate for all 
simultaneous tasks. If not, one task will be dropped 
without warning by the operating system, which 
periodically transfers the task of lowest priority to 
disk, later replacing it with another. 

Suppliers configuring an optimal multi-user system 
for their customers must choose between shared-logic 
and shared-resource systems. A shared-logic system 
(Fig. 1) is more economical to configure because several 
dumb terminals share the logic/facilities of a centralized 
minicomputer. This advantage is balanced by the risk 
to an end user. If the central unit fails,, the whole 
business operation may grind to a halt. 

In a shared-resource system (Fig. 2) the intelligent 
information is distributed by interconnected intelligent 
subsystems. This reduces the risk of total system 
failure resulting from a subsystem's breakdown, but it 
may be too expensive to establish the network, access 
and subsystem hardware needed per active work 
station. A DEC OEM may be able to provide an optimal 
hardware configuration with the lower shutdown risks 
of a shared-resource system, while maintaining the 
lower cost of a shared-logic system. For example, it 
might be more cost-effective in some applications to 
network several u /23 Plus processors, each having as 
much as 4M bytes of local main memory and sharing 
each other's disk-storage facilities. 

With the variety of operating systems supported by 
DEC, and the vast amount of off-the-shelf software 
packages, the choice of which to use as a base for a 
business system is difficult. For an operating system for 
word-processing/business software, VMS is a good 
choice because, with VAX-U hardware, it provides an 
efficient, fast , interactive task environment. However, 
the initial cost of the hardware and operating system 
renders this choice viable only for installations of 32 to 
64 users. Smaller installations should choose a 22-bit 
PDP-U running either RSX-UM or RSX-UM+ host 
operating system. This combines low-cost hardware 
and low-cost operating-system software in a package 
suitable for the real-time response needed in a word
processing system. 

Apart from the hardware considerations in choosing 
or writing word-processing software, software vendors 
should consider their end-user clients' future needs. 
Because DEC hardware can be easily upgraded, suppli
ers should choose software that functions on the whole 
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CONRAC SERIES 2400 
The benchmark in high-resolution monochro 
The new benchmark in 
monochrome CRT displays 
comes from Conrac-
our 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. 

Wide video bandwidth. 
Video bandwidth of the 
2400 is a broad 40 MHz 
( -3d8), allowing more 
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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. 

New versatility 
in applications. 
The high-resolution 2400 
is available in cabinet, 

rack-slide or 
chassis-only 
configurations 
-either 13" or 
19"CR1 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 grayscale 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: 0 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. 

CON RAC 

Screen data courtesy of Megatek Corporation. 
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Independent software/systems 
suppliers can blunt the effect of DEC's 
efforts in several ways, one of which is 
system integration. 

range of the PDP-11 and v AX hardware. OEMS usually 
know that their customers may upgrade their hard
ware, so it is important to choose word-processing 
software that not only works on all operating systems 
but also works the same way for the word-processing 
operator. Retraining of word-processing staff is costly. 

Add-on market 

A second avenue for DEC OEMS to explore is the 
PDP-LSI and VAX add-on software market. Having 
purchased a system, an end user wants to expand the 
applicability of hardware rather than purchase hard
ware dedicated to word processing. In choosing word
processing software packages, end users are primarily 
interested in text editing or auxiliary programs that 
are often integrated into software, providing multi
functionality. Hence, OEMS should give careful thought 
to how a customer will use the software, both now and 
later. Add-on software should be both flexible and 
user-friendly. 

Word-processing software that can support almost 

Data
processing 

center 

Intelligent 
c luster 

controller 

Dumb terminals 

Intelligent 
copy 

duplicator 

Fig. 2. A shared-resource system distributes information via 
interconnected intelligent subsystems. This Xerox Ethernet-like con
figuration reduces the risk of total system failure, but is more 
expensive to establish than the shared-logic scheme. 
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any terminal that the vendor's customers may be using 
is economically advantageous. Furthermore, if the 
software allows switching from one kind of terminal to 
another without programmer support and for a variety 
of terminals to be used concurrently, a word-processor 
user gains both economically and in ease of operation. 
Likewise, word-processing software that can run under 
operating systems already purchased makes a cost
effective choice. 

The core of all word-processing operations is easy 
editing, including user-friendly single keystrokes for all 
operations, line wrap, abbreviation recall and automat
ic justification. Full-screen editors allow editing any
where on the screen, not just on the bottom line. A 
good word-processing system should also display the 
text on the screen in exactly the same format as it 
would appear on paper. This allows an operator to check 
the right-margin justification before printing. In batch
processing word-processing systems, a document is 
prepared with visible word-processing commands em
bedded in the text. These commands are not interpret
ed at the time of creation, so it is impossible to see the 
document in its finished form until it has been run 
through the run-off-like post-processor. This means 
that corrections, layouts and pagination can be correct
ed . only after processing, adding considerable time to 
the operation. 

Not all full-screen editors offer all the features 
needed by an operator. For instance, only some editors 
have true multiple-column text entry (mu!tiple columns 
side-by-side on the screen via rulers with right- and 
left-margin makers). Good column handling, coupled 
with cut-and-paste facilities,. greatly increases the 
throughput and efficiency of a user, while reducing 
system overheads. Columns are also the starting point 
for calculating facilities. A good word-processing pack
age should have an integral calculator able to handle 
rows and columns of figures. For example, in financial 
applications, moving text or columns horizontally and 
vertically is advantageous. Financial reports and 
studies can be directly entered and updated with 
support documents. 

If word-processing software produces standard ASCII 

text files without hidden embedded control characters, 
all text generated can be output to standard printers 
and transferred between systems using DECNET or 
another networking facility. Programmers can then 
edit or create any programs using word-processing
system software, using the extensive editing and recall 
features without compilation errors resulting from 
hidden characters. 

External applications software should be linkable to 
the word-processing package, with a return facility also 
available. Thus, any special software could be linked 
into the software, possibly by use of function menus, 
and appear to a user as part of the software. A vendor 
can then customize software for a client and could also 
use it as an entry point for the sale of other application 
software. 
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A word-processing package should be 
coded mainly in a tightly structured 
language that lends itself to 

processing systems and associated functions. Apart 
from text editing, word-processing software products 
offer a variety of auxiliary integrated programs that 
allow greater flexibility and scope of operation. One of 
these is a keystore library for storing repetitive words 
or phrases, or in some cases, macro programs, for 
instant recall. List processing is an extension of this 
information retrieval, providing for manual and auto
matic retrieval control, with creation of specified 
record formats, multiple selection criteria to pick out 
information and perhaps automatically merging this 
with other text. 

easy modularity. 

Software vendors should look for soft-coded word
processing packages because they are generally more 
flexible. An end user can define or modify a soft-coded 
package's input and output interfaces to use a variety of 
peripheral equipment. Thus, the user needs only to 
specify the control sequences to use any of the features 
of a terminal, such as cursor positioning or special 
function keys. 

A software package that also allows users to store 
any sequence of keystrokes an operator makes for later 
recall and execution, coupled with some conditional 
abilities concerning the existence of documents or the 
existence of strings within documents, is a package that 
virtually contains a programming language. A pro
grammer or word-processing operator could use this 
language for standard form entry, basic office data-

A word processor comes into its own in applications 
involving selection and information retrieval. Almost 
all systems have at least one type of sort-and-select 
feature, if only for nominating specific entries from a 
master file for use in a mailing list. More sophisticated 
systems allow a system to store additional information, 
such as a client's credit rating, receivables due, 
discount rates and product interest. This facility then 
permits an end user to construct automatic mass 
mailing using selection criteria based on stored infor
mation. For example, a letter could be sent to all 

DEC.COMPATIBLE WCJRD.PROCESSINO SOFTWARE 
Manufacturer Computers Operating Printers, Memoiy Editing Training, Special Price 
Package systems terminals requirements features support features 
Compu-Tone POP·11, VAX. RSX·11M, VT5Z VT100 !8Kbyteslor 
CTOS LSl-11 RSTSIE, VMS tanl'l1ftals, llngla station 

menu-driven; 1~r.phone flat pmcaaalng; $3800for 
full-ecreen support; train- stored text RSX-11M, 

moat printers editing; ASCII Ing 1& 181ifper· library RSTS;S4200 
characters; aonpardlem for VMS 
uear-deflned 

keys 

Glenn A. LSl-11, PDP-11 RT-11, TSX· VT52, VT100 about9K full-screen 1-yr. free $750 for RT-11, 
Barber Plus, RSX·11M, terminals words per user editing; ASCII maintenance TSX·Plus per 
and Associates RSX-11M+ characters including site; $950 for 
FASTEXT overtype phone support; RSX per site 

training is 
$500 per diem 
(20 persons) 

EEC Systems LSl-11, PDP.11, RT·11, TSX· most termlnala. about15K cocleless, training In- desk diary; $2500 for RT· 11; 
LEX·11 VAX Plus, RSTSIE, printers words per commandless eluded; 3Gday graphics; cal· $3000 for TSX· 

UNIX.RSX· user; 300 ASCII Charac· f!Mphone culator; Plus; $5000 for 
11M, IAS, RSX· blocks of disk ters; single support; further changeable UNIX, RSX· 
11M +,IDRIS, apace for sys- key-stroke support at menus; forms; 11M, RSTSIE; 

VMS tern aoftwale functions; full· extra charge spelling die· $7500 for VMS 
ICl'88n editing; llonary; list 
menu-driven; and data 
user-defined processing 

keys 
Marc Software DEC20, VAX VMS most terminals, 140K bytes per menu-driven; 90days free scientific $6800 (1 ·3 

International printers user; 40K bytes full-screen support formulas work stations) 
MUSE subsequent editing; 

users code less; 
commandless 

Saturn Syataml LSl-11, PDP·11, RT·11, TSX, VT52, VT100 embedded 1-yr. tree main- list processing $2500 for TSX, 
Saturn WP VAX RSX·11M, VMS terminals; commandS; tenanceand torma; apelllng RT-11; $5000 

RSTS/E ITICl8t printers control charac· phone support dictionary; sort for RSX·11M, 
tera·ASCll RSTS/E, IAS, 
charactani; VMS 
fulflecreen 

editor 
Unique PDP-11 RT-11 , TSX, VT52, VT100 keystore library $1500; addi· 

Automation TSX-Plus terminals tional terminals 
Products $100 each 

UAPW.P. 

Dall PDP-11, LSl·11 RSTSIE, RSX· VT52, VT100 about21K bottOfn.llne &mo phone list, data pco- $7500 for RSX· 
Pnloeallng 11M termlnals; words per editing; support; train- ceeslng; spell· 11M; $8500 for 
Dlllgn mostllne user; 2000 programmable Ing Included Ing dlctlor'\ary; RSTSIE 

WORD-11 prl""'9; bloCka funCtlon keys arithmetic In 
~ llat processing 

keyb\oald 
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What's the difference 
between Dumb and smart? 

The next real question $50 is whether you need 
• conversational or block 

mode operation. 
Dumb is conversational. Smart is 

conversational/block. 
Dumb has limited editing capabilities. 

Smart has full editing capabilities. 
Dumb doesn't have any shiftable 

function keys. Smart has 8. 
Dumb has a gated extension port. 

Smart offers a printer port. 
Dumb offers reverse video, reduced 

intensity; and combinations. Smart 
offers those plus blink, blank, under
lining, and full screen reverse. 

Smart also offers protected fields, 
international character sets and pop
ular terminal emulations. 

They both offer a 12" display; 24x80 
white or green screen, upper and 
lower case, plus punctuation and 
control, individual cursor control 
keys, built-in numeric keypad, and 
full/half duplex up to 19.2K baud. 

With all these differences, 

there's one surprising similarity. 
They're both available from one 

source. Lear Siegler. 
The same Lear Siegler that virtually 

every industry-conducted survey 
shows to be the world's favorite 
independent terminal manufacturer. 

The same Lear Siegler that's the 
price/performance leader all the way 
up and down the general purpose 
CRT terminal scale. 

The same Lear Siegler that 
should always be your first choice. 
Whether your choice is the ADM 5 
Dumb Terminal® or the ADM 21 
Smart Terminal. 

After all, where else could you 
increase your intelligence so much 
for a mere $50? 

THE ANSWER IS LEAR SIEGLER. 
THE QUESTION IS WHICH ONE. 

..... COAA " ' " "'· '" !lliiilll I DATA PRODUCTS DIVISION 

Regional Sales Offices: San Francisco 415/828-6941 • Los Angeles 213/454-9941 • Chicago312/279-5250 • Houston 713/780-2585 • Philadelphia 215/245-1520 • England (04867) 80666. 
"From the states of CT DE, MA, MD, NJ, NY RI, VA and WV. call (800! 523-5253. Lear Siegler, !nc./Data Products Division, 714 North Brookhurst Street, Anaheim, CA 92803. 714/774-1010. 

Quantity One U.S. Prices. FO.B. Anaheim, CA. Dumb Terminal is a registered trademark of Lear Siegler, Inc. 
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An end user can define and modify a 
soft-coded word-processing package's 
input and output interfaces to use a 
variety of peripheral equipment. 

customers in a sales area who have a credit limit higher 
than a specified figure, whose outstanding balance is 
within a given range, who have spent more than a 
certain amount in the last year, who are interested in a 
product line and who have not ordered it within the 
past year. 

Software vendors should also consider the language 
in which a package is written because this can make a 
considerable difference in speed and functionality. The 
language determines the ease with which new features 
can be implemented and bugs can be fixed. A balance 
should be struck between ease of development and 
portability using a high-level language, and the efficien
cy of the code generated by the compiler for that 
language. For example, a language such as BASIC might 
be viewed as a poor choice for a word-processing 
package because of the large demands it places on 
processor time for interpretation, while others may 
view it as a good choice because of its portability and 
ease of debugging. 

A word-processing package should be coded mainly in 
a tightly structured language that lends itself to easy 
modularity, an attribute that could be used to split 
functionality into separate component programs. This 
is not always the best approach. Word-processing 
software written as a series of programs/tasks that 
intercommunicate via the operating system can place a 
heavy load on the executive pool space of the operating 
system, drastically slowing response time. On the other 
hand, a single program offering all desired features 
may contain too much code; the overhead in memory 
can se,verely limit the number of users of the package or 
impinge on other host-system applications. A compro
mise of these alternatives is use of a single program in 
which modules are overlayed to share the same 
program address space. This solution is practical 
because most programs are composed of modular 
sections that do not interact with each other, but 
provide totally separate facilities. 

An OEM that acts as a consultant or a supplier to end 
users shopping for add-on word-processing software 
should appreciate the subtle differences between word
processing software packages. Vendors who develop 
this expertise will add value to DEC equipment that 
otherwise would not be available to end users. 

Customizing packaged software 

The third avenue for DEC OEMS to explore is 
customizing off-the-shelf word-processing software to 
provide vertical application packages for customers. 
Hardware vendors maintain that they offer only "plain 
vanilla" application packages. However, DEC itself 
offers a variety of application-software packages, such 
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as construction management, dental-office manage
ment and accounting, for its DECmate word processor. 
DEC will offer similar software packages soon for its 
PDP-11 and VAX computers, so vendors should use a 
general-purpose application package that can be 
customized. This strategy avoids "reinventing the 
wheel" and provides customized software at a relatively 
low cost. 

Managers look for business-automating software 
packages. Software vendors could take advantage of 
this situation because word-processing software is 
available with the user-definable forms, menus and 
function keys necessary for a general-applications 
package. Such systems are easily adaptable without the 
use of highly qualified programmers. A trained opera
tor with some general clerical experience can typically 
produce the required "custom application package." 

The pressure is on for OEMS to sharpen their vertical 
market software offerings, but they will need a new 
kind of employee-one with the business acumen to 
understand the computerized application possibilities of 
a large variety of businesses. Because custom software 
is generally too expensive and unprofitable for OEMS, 
DEC vendors that can modify a general-purpose pack
age will provide a service that allows them a competi
tive foothold in the market. 

There will be an industry shakeout in the next few 
years, during which many OEMS will be squeezed out of 
business because of decreased profitability on hard
ware, soaring interest rates and increased competition 
from DEC. Vendors will no longer be able to sell 
customers the first word-processing package that 
comes along. Users are becoming more sophisticated. 
Word-processing-software vendors must become ex
perts to keep pace. While most users are concerned 
only with word-processing capabilities, more are re
questing that their word-processing software can be 
integrated with other office-automation functions. 
Most predominant are requests for phototypesetting 
and electronic-mail facilities. DEC OEMS will need both 
depth and breadth of knowledge, because many custom
ers prefer to deal with as few vendors as possible. 

Another trend is transportability: software will 
probably be written in a language such as c, which 
would enable it to be transported to a wide variety of 
vendor machines, unlike a language like MACR0-11, 
which restricts the package primarily to the DEC 
PDP-11 family. Industry reports are optimistic about 
UNIX, indicating that software vendors should keep 
updated on quality word-processing products available 
under UNIX and assorted look-alike operating-system 
products. There is still an important role for DEC OEMS 
in the office-automation and word-processing market, 
but only the best-informed will survive. • 

Mercia J. Dickman is marketing director at EEC Systems, 
Wayland, Mass., and Robert Bismuth is software engineer
ing director at Redkite Software, Ltd., Swansea, Wales, U.K. 
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What's the difference 
between DEC and Lear Siegler? 
Over $1000. Plus: 

Sure, they both make terminals 
that work with computers from 
Digital Equipment Corporation. But 
you won't believe the differences 
between those terminals. 

One has just a 12" display. The 
other has that plus a big, easy-to
read 15" optional display (a must for 
132 column operation). 

One comes with only white phos
phor screen. The other comes 
with your choice of white or green 
phosphor screens. 

They both come with 80x24 dis
plays. However, one offers 132x24 
display format as an option, the 
other as a standard feature. 

One offers bit map set-up legend. 
The other offers set-up legend in 
English. 

One offers standard non-embed
ded attributes plus reverse video. 
The other offers that plus blink, bold, 
underline, reduced intensity, and 
protected fields. 

One gives you line/character 
insert/ delete only as an option with 
printer port. The other gives you full 
editing and a printer port as stan
dard features. 

One has only USASCII and 
UKASCII character sets. The other 

has six additional built-in, selectable 
international character sets. 

One is the DEC VT 100 terminal. 
The other is the Lear Siegler ADM 36 
terminal. 

Incredible, but true. 
The Lear Siegler ADM 36 terminal 

offers you countless more features 
than its DEC counterpart. And it 
does it all for less than half the price. 
Because once you've added the 
options to make the VT 100 compara
ble to the standard ADM 36, it lists 
at $2694.* As opposed to $1195* for 
the ADM 36. 

(And if you need block mode oper
ation compatible with the DEC VT 
131 or VT 132, no problem. Just $100 
gives you a block mode option.) 

So you've got a choice. Either get 
two ADM 36s for the price of one 
DEC VT 100. Or get half a DEC for 
the price of one ADM 36. 

From Lear Siegler, the company 
that virtually every industry-con
ducted survey shows to be the w orld's 
favorite independent terminal 
manufacturer. 

Any way you look at it, Lear 
Siegler wins. 

And so do you. 

THE ANSWER IS LEAR SIEGLER. 
THE QUESTION IS WHICH ONE. 

·~ LEAA SIEGLEA, INC ~·DATA PRODUCTS DIVISION 

r---------------------------, I Dear Lear Siegler: I 
I I want to know the complete difference between LSI a nd DEC. Please send me I 
I 

your side-by-side spec comparison of the ADM 36 termina l and its DEC 
counterparts. (VT 100, VT 101, VT 102, VT 131 and VT 132). I 

· ~~ I I I 
I Title I 
I Company I 
I Address I 
I I 
I City State Zip I 
L Lear Siegler, Inc./Data Products Division,714 North Brookhurst,Anaheim,California, 92803 Attn: Adv. I 

___________________________ .. 
Distributor Salea and Service: San Francisco 415/828-6941 • Los Angeles 714/774-1010 X-219 • Chicago 312/279-7710 • Houston 713/780-9440 • Philadelphia 215/245-4080 • Boston 617/456-8228 

• England (04867) 80666. OEM Salea: San Francisco 415/828-6941 • Los Angeles 213/454-9941 • Chicago 312/279-5250 • Houston 713/780-2585 • Philadelphia 215/245-1520 
• Boston 215/245-1520 • England (04867) 80666. •From the states of CT, DE, MA, MD, NJ. NY. RI. VA and WV. call (800) 523-5253. 

Lear Siegler, lnc./Data Products Division, 714 North Brookhurst Street, Anaheim, CA 92803. 714/774-1010. 

* Quantity One U.S. Prices. F.0.B. Anaheim, CA. 
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Everybody loves my Daisywriter™ 
... even OEM's. 

Letter-quality daisywheel printer ... under $800 • 

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. 

Interface Selection 
MODEL 

lOOOFQ 
lOOOPC 
lOOOSR 
2000 

INTERFACE 

Qume, Sprint 3, Fbrallel 
Centronics, 8-bit, Fbrallel 
RS-232C 
Universal 

And more. 

l byte 
4 Kbyte 
4Kbyte 
16 or 48 Kbyte 

Daisywriter can be supplied with tractor teed or 
sheet feeder options. There's a 99% "buffer full" 
warning. Fbnel or software selection of page length, 
baud rate, pitch and line spacing. Daisywriter even 
uses standard IBM-type cartridge ribbons. Daisy
wrtter ... your system will love it. 

•quantity 100 price. 

Division of Computers International 
3540 Wilshire Boulevard, Los Angeles, CA 90010 
(213) 386-3111 TWX/TELEX 910-321-4209 

See us at NCC-Booth #6933-34 
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PRINT IRS 

Comparing today's 
teleprinlers 

PATRICK KENEALY, Associate Editor 

Features sway buyers facing narrow 
price and speed ranges 

The consolidation in the teleprinter industry (MMS, 

January, p. 173) has severely reduced the number of 
teleprinter models offered to minicomputer and µc 
users and OEMS. End-user teleprinter prices have 
stabilized at about $2800, with most priced at $995 to 
$3500. Speed, the most popular raw measure of 
teleprinter performance, is tightly clustered around 
standard levels (30 , 45, 120, and 200 cps) and does as 
little as price to differentiate between modern tele
printers. Even considered together, price and perform
ance data shed little light on teleprinter comparisons 
because, while fewer teleprinters are on the market 

this year, the number of features has never been 
greater. The stereotypical slow, mechanical teleprinter 
has been replaced by a new generation of machines that 
represent surprising communications values in this age 
of shared printer/display clusters. By looking at the 
new teleprinter features, users might stumble on a 
bargain. 

Size is a major specification 

Size has emerged as a valid way to classify teleprint
ers. While teleprinters were once distinguished mainly 
by printing method into matrix and solid-font classes, 

Fig. 1. Desk-top teleprinters resemble office typewriters. Their styling, quiet user-friendly operation and reliability are geared toward office 
applications. These units offer programmable character and forms attributes, and an array of user-convenience features, including numeric 
keypads, dedicated editing and communications keys and lighted status displays. Clockwise from top left are the Texas Instruments Inc. 840, 
the Hewlett-Packard Co. 26358, the Diab/a 630, the Mannesmann-Tally 1612, the General Electric Terminet 200 and the Teletype 43. 
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While teleprinters were once 
distinguished mainly by printing method 
into matrix and solid-font classes, 
today's units can be divided by size 
into desk-top and portable classes. 

today's units can be divided by size into desk-top and 
portable classes. The desk-top class includes office 
typewriter-sized units (Fig. 1) such as those from 
Diablo Systems, Inc., and Digi-Data Corp., and 
pedestal-mounted units such as the Digital Equipment 
Corp. DECwriter and the Data General Corp. Dasher. 
The portable class includes those units designed for 
remote use and carrying ease. Because no portable 
teleprinter produces solid-font characters, teleprinters 
can be classified as desk-top solid font, desk-top matrix 
or portable matrix units. 

Only a few companies including Diab lo Corp., Qume 
Corp. and NEC Information Systems, Inc. , make 
desk-top solid font units. Solid-font teleprinters use 
daisy-wheel or print-thimble mechanisms that produce 
the letter-quality output needed for word-processing 

- -~i.:..,;a~ ·---
~ - • ._ ...... !Oii..... --
-· .. - ... - .. li!1 gt ... -

""' 

Fig. 2. Daisy-wheel teleprinters have become more reliable over 
the past three years. This Qume Corp. Sprint 935 has single-board 
electronics and 30 percent fewer parts than its predecessor. A recent 
20-percent increase in adjustment tolerances brought the unit's 
MTBF to 3000 hours. Competitive daisy-wheel, print-thimble and 
matrix units are also in this range, but as electromechanical devices, 
all teleprinters need periodic tune-ups. 

Fig. 3. Portable teleprinters account for one-third of all models. These units weigh less than 20 lbs. but offer a variety of features. The Texas 
Instruments model 765 (upper left) offers an integral modem/acoustic coupler and bubble memory. The Execuport 4120 from Computer 
Transceiver Systems, Inc. (upper right), can sustain 120 cps throughput and print two 24 x 80 format pages side by side on wide paper under 
host software control. The Qwint Systems, Inc., KSR 7 44 (lower left) is the smallest 132-cpl line impact teleprinter and connects directly to a 
phone outlet via a telephone jack. The Lexicon Corp. Lex-21 (lower right) offers 40-column thermal printing, telephone-jack hookup and an 81h
x 11-in. footprint. 
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MODEM DESIGN ECONOMY 
GETS DOWN TO EARTH WITH 

THE UDS 212 LP 
If you're considering 212As for 1200 bps commu
nication only, UDS has a down-to-earth design 
solution that will save you money! It's the 212 LP, 

for direct connection to the DOD network and it 
fits under your telephone handset. $495 

(quantity one) For down-to-earth modem buyers, the mes
sage is simple: you can cut system cost by buying only 
1200 bps capability when that's all you need. 

a low-priced, line-powered modem that's 212A-compatible 
for full-duplex, 1200 bps asynchronous communication. If 
you don't need the 300bps channel, you don't pay for it. 

No AC connection is required, since operating power 
comes directly from the telco line. The unit is FCC certified 

For full technical details and quantity discounts, ask 
Universal Data Systems, 5000 Bradford Drive, Huntsville, 
AL 35805-1953. Phone 205/837-8100; TWX 810-726-2100. 

"Confidence in Communications" 

Universal Data Systems 
Member 
IOCMA 

DISTRICT OFFICES: Summit, NJ, 201/522-0025 • Blue Bell, PA, 215/643-2336 •Atlanta, 404/998-2715 •Chicago, 312/441-7450 •Columbus, OH, 614/846-7478 
Dallas, 214/385-0426 • Englewood, CO, 303/694-6043 • Houston, 713/468-4099 •Santa Ana, 714/972-4619 •Sunnyvale, 408/738-0433 • Boston, 617/875-8868 
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PICK ANY TWO PERIPHERALS 
51/4'' FLEXIBLE 811 FLEXIBLE 1/4'' CARTRIDGE 51/4'' WINCHESTER 811 WINCHESTER 
DISC DRIVE DISC DRIVE TAPE DRIVE DISC DRIVE DISC DRIVE 
SHUGART SHUGART KENNEDY C.M.I. CDC FINCH 
SA 400 SERIES SA BOOR SERIES D.E.I. R.M.S. FUJITSU 
OR EQUIV. OR EQUIV. QANTEX SEAGATE PRIAM 

SHUGART QUANTUM 
TANDON SHUGART 

INSTALL HERE 

OPERATE! 
Simple as that, you can have Winchester and/or back-up to 

168 MB. That's because you've just met the Multi-Peripheral 
Chassis (M.P.C.) ... the first dual peripheral housing engineered 
to simplify the difficult mixing or matching of data storage 
drives from several manufacturers. 

Advantages you 'll find in the M.P.C. include: 
• Mounting holes are in the right place to accommodate the 

fractional size differences of the numerous drives. 
• Power requirements of different drives are easily met by the 

flexible power system, which provides up to five voltages. 
• Heat generated within the enclosure is reduced to safe 

drive temperature levels by the integral cooling system. 
• Even troublesome safety and electrical interference prob

lems have been minimized through use of proper ground
ing techniques. 

But there's only one way to see how well the M.P.C. solves 
your data storage requirements with your CPU ... simply 
contact DILOG. 

CORPORATE HEADQUARTERS 
12800 Garden Grove Blvd. • Garden Grove, Calif. 92643 
• Phone: (714) 534-8950 • Telex: 681 399 DILOG GGVE 

EASTERN REGIONAL SALES OFFICE 
64-A White Street • Red Bank, New Jersey 07701 
• Phone: (201) 530-0044 

EUROPEAN SALES/SERVICE OFFICE 
12 Temple Square • Aylesbury, Buckinghamshire • England 
• Phone: 44-296-34319 or 34310 • Telex 837 038 DILOGI G 

DISTRIBUTED See the first TRUE 
Multi-Peripheral Chassis . .. 
NCC Booth 3108 ~Rnmm111111111il1001i 
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THE ANN ARBOR AMBASSADOR™ 

IT ALL ADDS UP. __ 
to Full Capability in a Full Page Display 

The Ann Arbor Ambassador offers you a combination of features unmatched in its price 
range. Its 60-llne display lets you see more of your program or report; and it's selectable from 
the keyboard or host. There are other user-friendly features, too-48 programmable function · 
keys, 22 operator convenience modes, 5 graphic renditions, protected and guarded areas, 
erase and edit controls, local and remote printer output, block and character transmission. 

Call Ann Arbor Terminals .. for more information at (313) 663-8000 

IWijlll;t;hi-JliJrill 6175 JACKSON ROAD. ANN ARBOR, MICHIGAN 48103. TEL: 313-663-8000. TWX 810-223-6033 
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The daisy-wheel and print-thimble 
mechanisms that give desk-top 
solid-font teleprinters their high-quality 
print also limit their speed and lead to 
electromechanical reliability problems. 

applications, and each vendor offers more than 100 
print elements for APL, financial, scientific, proportion
al-spacing and foreign-language applications. Most 
solid-font units support standard or optional character
graphics firmware with resolutions around 120 horizon
tal dots per in. x 96 vertical dpi. 

Precise carriage control supports an array of charac
ter variations, including underlined, subscript, super
script, bold, shadowed and proportionally spaced 
characters at 10-, 12- and 15-cpi pitch. Form functions 
control top, bottom and side margins and permit right 
and left justification at 3, 6 and B lines per in. 
Editing/composition memories (as opposed to line 
buffers) are common, and sophisticated word-pro
cessing functions, such as character, word and line 
insert/delete and search/replace, are becoming more 
commonplace. 

The daisy-wheel and print-thimble mechanisms that 
give desk-top solid-font teleprinters their high-quality 
print also limit their speed and lead to electromechani
cal reliability problems. While vendors have been 
unable to push solid-font speeds higher than 55 cps, 
they have succeeded in increasing their products' 
reliability (Fig. 2). Bruce A. Thatcher, director of 
peripheral product marketing at NEC, says that, until 

MATRIX TELEPRINTER OPERATING COSTS 

Average cost per page 

Plain paper 
Suppl ies Thermal White White 

paper bond standard 

Paper (average carton prices, 3 major 
suppliers, mix of equal number 
large rolls (desk·top applications) 
and small rolls (portable 
applications)] 

Thermal $6.57 per 300·ft. roll , 
$2.67 per 100·ft. roll) 2.12¢ 

White bond ($3.68 per 350·ft. roll , 
$1.28 per 90·ft . roll) 1.03¢ 

White standard ($2.12 per 350·ft. 
roll , $0.96 per 90·ft . roll) 0.64¢ 

Replacement print heads 

Thermal (average price: $117.50 
for 30M characters or 15K pages) 0.78¢ 

Impact ($99 for 100M characters 
or 50K pages) 0.20¢ 0.20¢ 

Ribbon cartridge 
($12 for 10M characters or 
5K pages) 0.24¢ 0.24¢ 

Total average cost per page 2.90¢ 1.47¢ 1.08¢ 

Source: Qwint Systems 

The cost of expendables influences matrix-teleprinter operating 
costs and should be considered with purchase price and service 
costs when calculating ownership costs. Comparisons between 
thermal and impact matrix printing should also consider output 
quality, fading, reliability and multicopy requirements. 
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Teleprinters 

Manufacturer 

Anderson Jacobson, Inc., 
San Jose, Calif. 

Computer Devices, Inc., 
Burlington, Mass. 

Computer Transceiver Systems, 
Inc., Paramus, N.J. 

Data General Corp., 
Westboro, Mass. 

Dataproducts Corp., 
Woodland Hills, Calif. 

Datasouth Computer Corp., 
Charlotte, N.C. 

Diablo Systems, Inc., 
Hayward, Calif. 

Digl-Data Corp., Jessup, Md. 

Digital Equipment Corp., 
Maynard, Mass. 

Extel Corp., Northbrook, Ill. 

Fujitsu America, Inc., 
Santa Clara, Calif. 

Model 

AJ630 

AJ830 
Series 

AJ860 

Mini
term 
2300 

Mini
term 
2200 

Mini
term 
2320 

Mini
term 
1206 

4000 

4000 
Sher-
lock 

4080 

4120 

440 

430 

6/94 

D-50 

08180 

630 

2516 

LA34 

LA120 

AL-11-R 

4000 
Series 

B318 
Series 

B315 
Series 

SP830 

First 
Customer 
shipment 

4/74 

5/75 

4/77 

10, 1982 

10, 1982 

10, 1982 

6/78 

8/78 

12/81 

12/78 

1/82 

1/82 

1/82 

6/81 

4/79 

7/80 

4/80 

12/80 

11 /78 

1/79 

1975 

1980 

1979 

1978 

10/81 
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Maximum Printing Maximum Charac- Graph- Port- End-User Comments Circle 
speed Method forms ters per ics able Price no. 
(cps) width line Cap a-

(in.) bility 

30 5x8 thermal 15 140 N N $995 diskette, APL 434 
matrix characters , optional 

45 daisywheel 15 132/158 N N $2995 diskette, 32K non· 
volatile memory 

optional IBM 2742-
compatible 

120 5x9 impact 15 132 y N $2600 diskette optional 
matrix 

160 5x1 O dot thermal 8.8 80/132 y y $1885 built-in modem/coupler 435 
matrix standard; 300-baud unit 

160 5x10 thermal 8.8 80/132 N $1585 no modem or coupler 
matrix 

160 5x10 dot thermal 8.8 80/132 y y $2585 integral modem/coupler; 120-
matrix cps, 1200-baud throughput ; 

function keys; 2K- to 16K-bytes 

50 5x7 dot thermal 8.8 80/132 y y $4585- intelligent terminal ; modem/ 
matrix $11,700 coupler, bar-code reader, 

diskette storage optional 

30 5x7 dot thermal 14.8 136 y y $3495- model 4000 is IBM 4741 - 436 
matrix $3795 compatible; 40000 plugs into 

RJ 11 C telephone jack ; 
4000G is for graphics 

applications 

30 5x7 dot thermal 14.8 136 N y $4995 data encryption/ decryption 
matrix terminal for ASCII and APL 

applications 

30 5x7 dot thermal 8.8 80 N y $1975 print position indicator, APL 
matrix characters , data logger and 

self test standard 

120 5x7 dot thermal 14.8 136/233 N y $3295 1200-baud operation . 
matrix multisize fonts, self test. 

answer-back memory standard 

80 impact matrix 8.5 132 y y $1195 compressed print, answerback, 
selectable intensity, print 

buffer, answerback, current 
loop, autodial standard 

80 impact matrix 8.5 132 y y $995 compressed print, selectable 
intensity, current loop, but-
fer, answerback standard 

180 7x9 dot impact 15 220 y N $4250 bidirectional printing, 437 
matrix multiple character sets , 

multisize fonts, user-defined 
characters standard 

47 daisywheel 15 ' 132/158 y $2454 438 

180 9x7 dot impact 15 132 optional N $1595 APL, foreign , multi-size 439 
matrix fonts, parallel and 

serial interfaces optional 

40 daisywheel 16.5 132/158/ optional N proportional spacing, 440 
196 9600-baud operation 

standard 

200 7x9 dot impact 15 176 N N $1990 260-character buffer standard ; 441 
matrix 2308-character buffer 

optional 

30 7x9 impact 15 132/158/ N $1750 128-character buffer 442 
matrix 216 standard 

180 7x7 impact 180 132/174/ N $2800 1 K to 4K buffer 
matrix 217 

30 5x7 dot impact 8.5 80 N N $1500 integral modem standard 443 
matrix 

30 5x7 dot impact 8.5 80 N N $1665 integral modem and auto 
matrix and up radial 

30 5x7 dot impact 8.5 80 N N $3170 built-in modem standard 
matrix and up 

30 5x7 dot impact 8.5 80 N N $3685 32K-byte memory, auto-dial 
matrix and up and word /character editing 

80 daisywheel 16 136 y N $2120 96- and 127-character print 444 
wheels can be used inter-
changeably ; bidirectional 

tractor, sheet feeder optional 
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Portable units offer a large subset of 
desk-top matrix features, including most 
character attributes and editing and 
graphics functions. 

recently, "An OEM buyer could expect to pay at least 
one-and-one-half times the printer purchase price to 
cover three years of product, including test, shipping, 
installation and maintenance." Reduced parts counts, 
single-board electronics and increased adjustment tol
erances have put most desk-top solid-font teleprinter 
MTBFs in the 2000- to 3000-hour range. 

Desk-top matrix units add speed to versatility 

Desk-top matrix teleprinters borrow matrix serial
printer technology, just as desk-top solid-font tele
printers borrowed from their read-only brethren. As a 
result, desk-top matrix units use mostly impact mecha
nisms and a few thermal ones. Desk-top matrix
teleprinter speeds range from 30 to 200 cps. Lower 
speed units are intended for Telex, TWX, DDD and 

TWO NEW TELEPRINTERS 
Since the accompanying manufacturers Hating was 

prepared, two teleprinters have been announced, by 
Digital Equipment Corp. and 3M Co. 

Their specifications: 
DEC's Correspondent: first customer shipment, 6182; 

maximum speed, 150 cps; printing method, Impact dot 
matrix; maximum forms width, 8.5 In.; characters per 
line, 132; graphics capability, yes; portable, yes; end· 
user price, $1995. Notes: pin or friction feed, bldirec· 
tional printing, telephone plug coupling standard. 

3M'• Whisper Writer 1000: first customer shipment, 
7/81; maximum speed, 40 cps; printing method, thermal 
dot matrix; maximum forms width, 8.5 In.; characters 
per line, 40169172/80; graphics capability, no; portable, 
yes; end-user price, $1090. Notes: line selector, acous
tic coupler optional; for TWX and ODD networks. 

300-bps modem applications, but units in the popular 
120- to 180-cps range can sustain 1200 bps throughout. 

Desk-top units use seven-wire print heads, but most 
newer units use nine-wire heads that allow true 
descenders and underlining. Functions are pro
grammed from the keyboard into nonvolatile memories 
that also store APL, scientific, italic and other special
character sets. Diskette or.cassette off-line storage for 
text editing and preparation is a popular option, and a 
few desk-top units still offer paper-tape-reader/ 
punches. 

As higher density, two-pass serial printer heads 
catch on, near-letter-quality character sets will make 
desk-top matrix teleprinter output acceptable for 
word-processing applications and word processing func
tions such as those in desk-top solid-font teleprinters 
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Teleprinters 
Manufacturer 

General Electric Co., 
Wsynesboro, Va. 

Hewlett-Packard Co., 
vancouver, Wash. 

Honeywell Information Sy.terns, 
Inc., Waltham, Mass. 

lntematlonsl Business Machines 
Corp., White Plains, N. Y. 

International Entry Systems, 
Inc., Seattle, Wash. 

Lexicon Corp., 
Ft. Lauderdale, Fla. 

Mannesmann Tally Corp., 
Kent, wash. 

NEC Information Systems, 
Lexington, Mass. 

Qume Corp., San Jose, Calif. 

Qwlnt Systems, Inc., 
Northbrook, Ill. 

Siemens Corp., lselin, N.J. 

Teletype Corp., Skokie, Ill. 

Telex Terminal Communications 
Inc., Raleigh, N.C. 

Model 

2030 

First 
Customer 
shipment 

9/80 

2120 6181 

200 

26358 

TWV1001 

TWV1002 

TWV1003 

TWV1005 

TWV1901 

2740·1, 2 

2741 

3767·1 

3767-2 

3767·3 

3771-1 

3771-3 

Data· 
corder I 

LEX-21 

MT1612 
KL 

4/78 

5180 

3/78 

3/78 

3/78 

3178 

8/78 

1/80 

9/81 

1982 

MT1612 6/77 
K 

Spin
wnter 
3500 

Spin
writer 
7700 

9/35KSR 

740 
Series 

PT-80 

T-1000 

43MPPL 

43 buf
fered 

43 

TC241B 

1981 

1978 

8/81 

1en 

1977 

9/80 

3/79 

5178 
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120 

30 

4x7 impact 
matrix 

5x8 dot thermal 

15 

4.5 

~ " .... • "° -"'\'" 

132 

40 

't ~ ~"' ~ ' 

• ,,.,.. ;,... '0~ " 

15 daisywheel 8.5 72 
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The 
world's best printer 

is a plotter. 
The Versatec V-80 is three 

times better than a conventional 
printer. It prints more than three 
times faster-1000 vs. 300 LPM 
for comparably priced matrix 

--
impact printers. 
It prints with 

three 
times 
the character resolution 
-256 vs. 81 points to 

define a standard character. Three N N 
machines in one-a printer, a plotter, 
a hard copy device for display terminals 
-V-80 does all three jobs without compromising 
speed or quality. And it does them all quietly, 
without the nerve-racking clatter of hammers. 

V-80 plots graphics, maps, even halftone 
XEROX~ is a trademark of XEROX CORPORATION 

·· Versatec is a trademark of Versatec 

I 
pictures, with resolution of 40, 000 
points per square inch. A simulta
neous print/plot feature allows you 
to generate reports that combine 
words and pictures without cut
ting and pasting. And no matter 
how complex the plot, each page 
is produced in just seven seconds. 

Interfaces and intelligent 
controllers for all popular computers and display 
terminals. Supported by the world's largest elec
trostatic printer/plotter sales and service network. 
Circle our readers' service number for a free full-
color brochure. see the v-ao at NCGA 

CIRCLE NO. 116 ON INQUIRY CARD 

~~VERSATEC v A XEROX COMPANY 

2805 Bowers Avenue, Santa Clara, California 95051, (408) 988-2800 
27/35 London Road, Newbury, Berkshire, England, (0635) 31221 



Welcome to the coronation . New PRINTEK 
full-function printers reign supreme in data 
processing, yet provide multiplicity of purpose and 
generation-ahead reliability. 

Model 920 prints up to 340 cps with its 18-wire 
head and model 910 prints up to 200 cps with its 
9-wire head. Both are bidirectional and logic seeking 
and both feature 1800 character buffers as standard 
equipment with an additional 6k as an option. 

And both offer 96 ASCII characters. 7 foreign 
character sets, 8 character pitches. caps and 
lowercase, concurrent underlining, plus both are 
downloadable to accomodate your unique 
character needs. 

DIODE, RECT 1A 100V, 1N4002 1575 
2732A BLANK 321< EPROM 1769 
2732A BLANi< 321< EPROM 1769 
PCB MOTHER BOARD 1783 
PCB MOTHER BOARD 1783 
LABEL NAME PLATE 920 EA B 1759 
DIODE, RECT 3A 200V,MR502/S3A2 EA B 1572 
NUT 6-32 X ,25 HEX Pl.TD EA B 2363 
CHASSIS, POWER SUPPLY LINEAR EA B 

parallel serial interfaces. and 300-9600 Baud rates. 
And these monarchs do much more. Like graphics 

with 144x144 dots inch resolution at up to 4000 
dots second speed. Plus text-quality correspondence 
with the unique PRINTEK method of overlapping 
dots for high legibility that is remarkable for a 
multi-function printer. 

At the leading edge of design, these new PRINTEK 
printers have all the reliability and features you'd 
expect. No periodic adjustments or maintenance. 
out-of-forms and forms motion detection, 
self-diagnostics, office-quiet operation, compact size. 
cartridge ribbons, complete operator controls and 
status indicators. Model 910 $1925, model 920 $2595. 



Desk-top solid-font printers are suited to 
remote applications such as small sales 
offices in which access to a central 
database and letter-quality output are 
needed, but space and budgets 
preclude display-terminallserial-
printer configurations. 

will appear in desk-top matrix units. Hewlett-Packard 
Co.'s HP2635 offers 90-cps, two-pass, high-resolution 
character sets, and General Electric Inc.'s Terminet 
2000 series offers an optional 32K-byte editing word
processing board. 

Portable units offer full-sized functionality 

Portable matrix teleprinters are available in a wide 
variety of shapes and sizes and offer thermal, impact 
and electrostatic printing (Fig. 3). Portable units offer a 
large subset of the desk-top matrix features, including 
most character attributes and editing and graphics 
functions. Size restrictions limit forms-handling hard
ware, and because the portable units' low-resolution 
output is not suitable for word processing, advanced 
word processing functions are usually not offered. 

"Portable" formerly referred to a unit weighing less 
than 40 lbs., but today's nonmilitary units weigh less 
than 30 lbs., and most popular ones weigh less than 20 
lbs. Most portable teleprinters fit in cases roughly the 
size of a slim attache case, but units such as the Qwint 
KSR 740 series and the Lexicon Corp. Lex-21 illustrate 
the trend toward even smaller portables. Most porta
bles print full so-character lines on 8112-in. paper with 
normal characters, and 132-character lines on the same 
paper with compressed characters. Portable units such 
as the Computer Transceiver Systems Inc. 4000 series 
accept 14 %-in. paper and print 220 cpl and more. CTSI's 
units can print two 80 x 24 pages on the same paper 
under host control. 

Despite their size and weight, all portable units 
contain integral modems, and one-half include acoustic 
couplers. The units without couplers tie into the phone 
system using small snap-in phone jacks, reducing 
terminal size and weight and providing more reliable 
transmission. But until telephone jacks become as 
standardized as telephone handsets, only acoustic 
couplers can guarantee universal telephone-system 
compatibility. And because portables print 120 cps and 
faster, most of their integral modems are dual-mode 
300-/1200-bps units. 

Portable units from Computer Devices, Inc., Texas 
Instruments Inc. and International Entry Systems, 
Inc. , offer integral off-line storage in the form of 
cassette drives or bubble memory. IESI's Datacorder I 
(Fig. 4) is a truly intelligent teleprinter, and cm bills its 
1206 as a portable computer. 
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Overall feature trends 

While all three major teleprinter categories offer the 
combination of interactive communications and integral 
hard copy that makes them self-sufficient remote 
terminals, different features fit different applications. 
Desk-top solid-font printers are suited to remote 
applications such as small sales offices in which access 
to a central database and letter-quality output are 
needed, but space and budgets preclude display 
terminal/serial-printer configurations. Desk-top matrix 
units provide faster, lower quality output and reduced 
communications costs (by virtue of their speed), and are 
best for remote programming and Telex, TWX and DDD. 

Portable matrix units are compact at the expense of 
relatively few desk-top matrix features and are suited 
for use by salesmen and other traveling users. 

All three classes of teleprinters are becoming more 
office oriented. They boast streamlined styling and 
operate quietly-typically at 60 dBa or less. Many 
vendors offer optional noise-abatement cabinets to 
make their units even quieter. Status lights keep 
nontechnical users advised of keyboard-programmable 
spacing, character-set and communications parameters 
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Maximum Printing Maximum Charec- Graphics 
speed Method forms tersper cape-
(cps) width (In.) llne bllHy 

40 daisywheel 15 132/158 N 

30 5x7 dot thermal 5.5 48 N 
matrix 

120 7x11 dot thermal 8.5 80 N 
matrix 

15 5x7 dot impact 8.5 69 N 
matrix 

33 5x7 dot impact 8.5 72 N 
matrix 

30 5x7thermal 8.5 80/136 N 
matrix 

30 5x7thermal 8.5 80/136 N 
matrix 

30 5x7thermal 8.5 N 
matrix 

5x7 thermal 8.5 N 
matrix 

5x7 thermal 8.5 N 
matrix 

120 5x7thermal 8.5 80 N 
matrix 

120 5x7thermal 8.5 80 N 
matrix 

120 5x7 thermal 8.5 80 N 
matrix 

150 9x7impact 15 132 N 
matrix 

75 9x7 impact 15 132 y 
matrix 

and paper and ribbon supplies. The lifespans of 
expendables, such as matrix print heads, print wheels, 
print thimbles and ribbon cartridges have increased 
with the help of competition from independent suppli
ers. Ribbons may last for weeks, print wheels for 
months and impact matrix print heads for years. 
Messy, spooled ribbons have given way to snap-in 
cartridges, and users can change daisy-wheel, print
thimble and even dot-matrix print heads without tools. 

Teleprinter keyboards (Fig. 5) reflect the new 
functionality of teleprinters and the human-factors 
engineering that has revolutionized display-terminal 
keyboards. Numeric keypads, editing keys and commu
nication keys supplement familiar typewriter, TTY and 
IBM data-entry keyboard layouts. Diablo offers a choice 
of seven attached keyboards for its model 630, and 
Tel-Par, Inc., and Trans-Lux Corp. offer teleprinters 
with detachable keyboards. 

The accompanying table shows that prospective 
buyers can still choose from dozens if not hundreds of 
teleprinters. While many firms left the teleprinter 
market, and still others discontinued many models, the 
remaining manufacturers have strong product lines and 
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Port- End-User Comments Clrcle 
able Price no. 

N $5700 IBM 3767/2740-
compatible 

N $939 prints 96-character ASCII 458 
alphabet 

N $1200 prints 96-character ASCII 
alphabet 

N $2695 prints upper-case only ; 459 
integral modem, 4K buffer, 
auto-dial standard; Telex 

terminal 

N $2865 prints upper-case only ; 
modem, 16K buffer, and auto 

dial standard ; Telex 
terminal 

N $1195 460 

y $1695 answer-back memory 
optional 

y $2695 bubble memory standard 

y $2995 integral modem, 
bubble memory standard 

y $3995 integral modem, bubble 
memory standard 

N $1795 

y $2445 acoustic coupler, 545-
character buffer, 

answerback standard 
y $2895 buffer, answerback 

standard, coupler 
optional 

N $2165 

N $1245 15x9 printing optional 
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Desk-top matrix teleprinters borrow 
matrix serial-printer technology. As 
a result, matrix teleprinters use 
mostly impact mechanisms-and a 
few thermal ones. 

are committed to their market. To choose among 
models, a prospective buyer should decide on major 
specifications only. They include quality and speed, size 
and single- and multi-unit price. The user should then 
consider each unit's convenience, character set, stor
age, editing/word processing and reliability. Feature 
lists are long, but once a buyer has narrowed his 
alternatives to one teleprinter class-say, desk-top 
impact matrix units-he can consider features more 
carefully. Features often seem unimportant, but collec-

(Space Ba r ) 

Fig. 5. Teleprinter keyboards are good indicators of terminal 
functionality. The top keyboard is a detatchable modem from the 
basic and inexpensive Te/par, Inc. Second is the keyboard from a 
portable, buffered Texas Instruments Silent 700. Third and fourth are 
keyboards from Teletype 43BSR and General Electric Terminet 200 
desk-top impact matrix units. Less stringent cost and size constraints 
let them include numeric pads, editing keys and communicatons 
keys. Comprehensive, user-friendly keyboards are almost universal 
on desk-top teleprinters . Status lights and displays are also included. 
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Fig. 4. Self-sufficient portable teleprinters are a kind of intelligent 
terminal. This International Entry Systems, Inc., Datacorder I 
packages a modem/coupler, minicassette recorder, 16-character 
display, BO-column 5 x 7 electrostatic printer and a ZBO µp with 16K 
to 32K bytes of RAM in a 51h- x 171;8 x 18118-in. briefcase. Computer 
Devices and others offer similarly powerful units. 

tively, a teleprinter's secondary features are what 
make it friendly or unfriendly. • 
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The difference is more than clear! 
"Perhaps the finest quality 132 column display on the mar
ket today ... " See for yourself. Send for your FREE unre
touched, actual size photo of the TAB 132/15. Place it by 
any other terminal. Compare the non-glare 15 inch screen , 
the crisp , clear 132 characters per line with the large 7 x 
11 dot matrix resolution. Even with just a photograph , 
you 'll see the difference ... and more! 

More productivity, more throughput. Give people a 
better tool and they'll produce more-whether they're the 
president, accountant, engineer or order entry clerk. An 
easier to read , easier to use terminal means more effec
tive , error free throughput . 

More data, larger screen. Display data in the same 
132 column format you 're used to seeing on your printer. 
Reduce or eliminate slow, expensive printed reports. Break 
away from the old 80 column display limitation . Whether 
you 're involved with inquiry, interactive or word processing 
applications, the TAB 132/15 can give you the display flexi
bility you need . 

More operator comfort. Recent European studies sug
gest that poor character quality contributes to operator fa
tigue. The TAB 132/15 has the largest, clearest character 

display on the market plus a host of other ergonomic fea
tures. Given a choice, operators pick TAB every time. 

More than compatible. ANSI and DEC 1 VT521, VT100 1 

and VT132 1 compatibility, plus a special TAB mode for 
even more capabilities . All standard. The TAB 132/15 also 
gives you four page memory, 14 function keys , status line 
and English prompts on the screen . With options like 
printer port and current loop. 

-

More capability with full graphics. TAB 's op
tional graphics package is full featured and emu

lates Tektronix 40102 terminals and is compatible 
with PLOT 102, TELLAGRAF3, DISSPLA3, Template4 

and Plot Pak5 software. Features include arc and vector 
drawing , point plotting , area fill , selective erase and more. 
For a free photo print or a demonstration of the TAB 132/15, 
call or write TAB Products Co., 1451 California Avenue , 
Palo Alto, CA 94304, (415) 858-2500. 
1 Trademarks of Digital Equipment Corporation 3 Trademarks of Integrated Software 
2 Trademarks of Tektronic, Inc Systems Corp 

4 Trademark of Megatec 
5 Trademark of Digital Engineering TAB 

PRODUCTS CO 
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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, 
9-track, 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. Here 
are just a few of our 
Match makers. 

Cartridge Controllers for both 
1600 bpi and 6400 bpi car
tridge drives. Great for Win
chester backup. 13.4 mega
byte capacity. Transfers at a 
rate of .5 megabytes/ minute. 

IBM Compatible 9-Track Mag
netic Tape Controllers inter
face with Cipher Micro
streamerto provide 1600 bpi, 
IBM magnetic tape compatibil
ity and 45 megabyte capacity. 
Disk-to-tape transfers at .7 
megabytes/minute. Ideal for 
both backup and moving data 
between your S-100 or Z-80 
system and an IBM compatible 
host. 

The LSl-30 Streamer links DEi 
streamer drives with DEC LSl-
11 micra's. It features high 
speeds (1 .5 megabytes/min
ute) , high capacity (up to 20 
megabytes) , file-oriented oper
ation, optional off-line print 
spooling, and support of all 
standard DEC utilities. 

CIRCLE NO. 308 ON INQUIRY CARD 

Winchester Disk with integral 
tape backup in same enclo
sure for the S-100. 33or66 
megabyte capacity and access 
time of less than 50 ms to 
combine high capacity with 
high performance. 

For more information on these 
and other Alloy magnetic 
media capabilities, either con
trollers or complete subsys
tems, contact Nigel Spicer, 
Alloy Engineering Co., Inc., 12 
Mercer Rd., Natick, MA 01760. 
(617) 655-3900. TWX: 710-346-
0394. 

AILOV 
Magnetic Media for Micro's 
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Available now to meet your 
production schedules 
Design Tomorrow Into your system. The 
Sapphire 160 is a 160 megabyte, high density 14-inch 
Winchester drive, with SMD compatible interface. 
Simplicity of design and advanced technology give 
you much more for less than any comparable unit. 
Less weight. Rare earth magnets are used in the 
positioner instead of larger ceramic magnets. This 
permits a major reduction in positioner size, and 
helps cut overall weight from a typical 140 to only 
88 pounds, including inte
gral power supply. 
Less downtime. Simple 
5-module design and self
checking electronics cut 
MTTR to less than Y2 hour, 
and reliable construction 
techniques push MTBF well 
over 8000 hours. 

Less danger of head damage during trans· 
port. Because manual locks are so frequently 
neglected, a unique positioner solenoid lock auto
matically locks heads and disks in position whenever 
the power is off. Smaller size and weight make 
handling less cumbersome. 

More data security. Critical data security is 
assured through MFM recording with PLO clock, and 
the use of peak shift compensation. 

Maximum data storage. To achieve 160 meg
abytes, Sapphire 160 uses four fixed disks having 600 
tracks per inch and 6400 bits per inch density. It is 

designed to operate in non·air condi

R 

tioned environments. 

Immediate avallablllty. 
The Sapphire 160 is in quan· 
tity production and is availa
ble to meet your delivery 
requirements. Call or write 
today for complete informa
tion and OEM prices. 

"We have the experience" 

16161 Gothard Street, Huntington Beach, CA 92647 
(714) 842-0077 
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DATA COMMUNICATIONS 

Communication 
on Prime's 

corporate network 
THOMAS B. DOYLE, Prime Computer, Inc. 

Public packet networks play a primary role 
in data exchange between Prime locations 

Prime's worldwide network consists of 70 systems 
that are used by more than 4500 employees to conduct 
all facets of the company's business. There is one 

terminal for every three employees, and the amount of 
computing power is more than 50 million instructions 
per sec. That's equivalent to all the world's computing 

15 
USA 
Otstnct 
Offices 

ENGINEERING BLDG 10 

10 
AIRWAY 
IRE LANO 

~· 
TO IR 
SYSTEM 
w 

Abbreviations 
FR-France 
Ill-Illinois 
I R-1 nformation 

resources 
LA-Los Angeles 
MD-Marketing 

district 
NJ-New Jersy 
NPl-New product 

information 
TOR-Toronto 
W-Western 

Prime Computer's engineering and marketing networks. The engineering network (yellow) links 28 local systems and five in Bedford, 
England, that use Prime node controllers with 10M-bit coaxial-cable network capability. The packet switched link to Telenet permits 
communication with any other system attached to a public packet-switching network anywhere. The engineering network also serves as a 
high-speed electronic-mail facility. The marketing network (blue) consists of eight systems accessible from the outside through packet 
switching. It serves more than 200 employees who use it for word-processing and management-communications functions, as well as for 
benchmark and software demonstrations. Both systems use packet networks. 
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The terminal-to-engineer ratio is 
approximately 2:1, with some engineers 
having terminals in their homes for 
off-hours use. 

power in 1963, or equal to 10 or 11 International 
Business Machines Corp. 3033 multiprocessor systems. 

The network is entirely peer controlled, that is, no 
single system controls it. Although interconnected, 
each system is an independent entity. 

To provide communications between the various 
Prime locations, the system makes extensive use of 
public packet networks that support the X.25 Interna
tional Standard Packet Switch protocol. All Prime 
computers support an off-the-shelf version of this 
protocol, first used in 1978. No special software or 
hardware is needed. 

The engineering network in Prime's Framingham, 
Mass., facilities consists of a local ring of more than 30 
systems that use Prime node controllers with a lOM-bit 
coaxial cable local-area-network capability. Any user of 
a system on the local network can directly and 
transparently access data on the disk files of 15 other 
systems. A ring can comprise 255 systems. 

Prime engineers use their systems to develop 
hardware, software and microcode. The terminal-to
engineer ratio is approximately 2:1, with some engi
neers having terminals in their homes for off-hours use. 

The engineering network has two lines to outside 
systems. The primary link is a packet-switched one into 
Telenet. This link permits communications with any 
other system attached to a public packet-switching 
network anywhere in the world, including a major 
Prime research and development facility in Bedford, 
England. The other outside link connects the engineer
ing network to manufacturing. The packet-switched 
network transmits communiques, status reports, object 
code and source code between the two facilities. 

The marketing network consists of eight systems 
that are also accessible through packet switching. 
Prime's 15 U.S. district offices use that network most 
frequently but field representatives also use it to 
demonstrate products to prospective customers and to 
test new software before it is released. Packet
switching nodes also link Toronto, Canada, and Paris, 
France. 

Prime's customer training is supported by a local
area network in facilities near Boston. Course curricu
la, when completed, are transmitted via the packet
switched network to Prime training locations in Los 
Angeles and Chicago. 

The information-resources network, consisting of 
28 systems in six locations, supports Prime's internal 

Hardware used in Prime's corporate network. Each local host 
(Prime 50 series) requires a Prime node controller to manage its local 
ring. Asynchronous multi-line controllers support attached terminals. 
Multiple data-link controllers manage the high-speed synchronous 
links between local rings. 
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There's 
more to 

You expect Honeywell's YGR 4000 
Video Graphic Recorder to deliver 
high-quality 81/2 x 11 -inch hard 
copies of video images .. .fast. But 
you get more than you'd expect! 

First, there's resolution. The 
YGR 4000's fiber-optic CRT tech-

thl•s nology provides high resolution 
at 150 lines/inch for crisp, clear • th • t photographic-quality copier an JUS copies. White-on-black 

or black-on-white at the 

a great copy. fliY~!: t~:~~~·versatility. It 
can handle either interlaced or non
interlaced video sources over a wide 
range of video line and frame rates 
(256/60-1029/60) with complete 
flexibility . 

With options , images can be 
produced having up to 16 shades of 

grey or even more. Four separate 
video sources can be accommodated 
with the multiplex option. And a 
built-in test pattern generator 
is available. 

The YGR 4000 uses dry silver 
paper and an innovative processing 
technique that allows the recorder to 
run cool. .. and energy efficient. 

Rugged , yet designed for easy 
operation. It can be desk top or 
rack-mounted. 

Honeywell 's VGR 4000 is an 
advanced video-input, hard-copy re
production system from the people 
with the most fiber-optic CRT 
recorder experience in the field . 

For complete details, call Durke 
Johnson at (303) 773-4818. Or, write 
Honeywell Test Instruments Division, 
Box 5227, Denver, CO 80217. 

WE'LL SHOW YOU A BEITER WAY 

Honeywell 
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The information-resources network, 
consisting of 28 systems in six 
locations, supports Prime's internal 
data-processing needs. 

data-processing needs. Concentrated in Natick, Mass., 
the systems link via private synchronous lines to 
Telenet and Tymnet packet networks and to systems in 
Prime's Framingham manufacturing facility. The man
ufacturing systems also connect to a PC-board assembly 
plant in Puerto Rico via an RCA satellite facility. 

The company's sales-administration system, into 
which orders from around the world are entered, is also 
connected to Telenet. All domestic, regional and 
district sales organizations interface into Telenet, 
except for the Canadian group, which interfaces into 
Datapac. All European sales orders are gathered in 
Hounslow, England, and transmitted via a public 
packet network to the sales systems. Australian orders 
are transmitted through an Australian subsidiary that 
can access Tymnet and then Telenet. 

Orders are collected and consolidated daily, and the 
appropriate transactions move via Primenet from the 
sales system to the manufacturing configurator system. 
This system delivers sales orders to the factory, and 
interfaces with other systems such as the material 
system. These other systems, in turn, interface with 

the real-time inventory, labor-reporting and bill-of
materials/parts master file systems. 

The information-resources department also has two 
office-automation systems with more than so terminals 
used for electronic mail, scheduling, word processing 
and personal computing. 

The information-resources network can integrate 
internal function-processing requirements through the 
combination of local-area networks via the Primenet 
node controller; packet-switched networks via the 
multiline data-link controller; and public packet
switched networks, such as Telenet, Tymnet, Datapac 
and local synchronous transmission via Primenet. 

Prime's corporate network also connects the compa
ny's final-assembly and test facilities in Ireland and 
Massachusetts. Inventory transactions, material 
changes, labor reporting and other information can be 
transmitted daily to and from Ireland. 

During the next five years, major corporations will 
increasingly require large distributed systems, such as 
Prime's corporate network. Prime's R&D efforts in 
networking and data communications are leading to 
technological advances that make networks affordable 
to a growing number of companies. • 

Thomas B. Doyle is director, corpora te communications, 
Prime Computer, Inc., Natick, Mass. 

~fl{EE From DIGITAL--.... 
System Builder 
Catalog 
Spring/Summer 
Over 1300 items listed 

Now you can order genuine Digital parts 
directly from our warehouse. Our catalog 
offers the complete Digital line-from cabinets 

to cables to Power Distribution Systems. And all 
parts are fully described with complete specifications. To order, 

call our toll-free number today. 
Call for our FREE catalog 
800-258-1710* 
AD CODE: HJ 
Digital Equipment Corporation, Accessories and Supplies Group, 460 Amherst Street, Nashua, NH 03063. ·1n NH, AK, HI dial J.603-884-6660 
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Chances are you know what 
the development of the 

68000 has done for micropro
cessing . And you are probably 
familiar with Unix, the user
friendly operating system from 
Bell Laboratories. 

What you may not have seen 
yet are the amazing Codata CTS 
and CTW families of microcom
puter systems. Each is the 
result of combining Codata's 
MULTIBUS™-based distributed 
intelligence architecture, the pro
cessing power of Motorola's 
MC68000, and the flexibility of 
the UNIX operating system. The 

result is a family of OEM micro
computers unlike any in the 
industry. 

The CTW-300 is a versatile solu
tion for the OEM customer. Its 

specifications are 
impressive. The 
68000-based sy
stem features 1.5 
mega bytes of unseg
mented memory 
that's built into an 
innovative architec
ture which includes 
5.25" floppies and 
Winchester disks, 
cartridge tape, 
large SMD disk 
drives, and ANSI/ 
IBM compatible W', 
nine-track tape. It's 
modular, versatile, 

and extremely cost-effective. 
The CTS-300 is a completely 

integrated desktop microcom
puter system. The single package 
contains the 68000, operating at 
full 8 MHZ, up to 1.5 megabytes 
of unsegmented memory, Win
chester and floppy disk drives, 
and the CRT terminal with de
tached keyboard . All in a totally 
MULTIBUS-compatible architec
ture. The CTS-300 is a complete 
UNIX system that runs full ANSI 
standard FORTRAN-77, PASCAL 
andC. 

The CTS and CTW families are 
available for immediate delivery. 
They offer the OEM more power 
and function per dollar, and un
matched efficiency in program 
development. Good reasons why 
Codata is the hot name in OEM 
microcomputers. For the full story 
call or write: Codata Systems 
Corporation, 285 North Wolfe 
Road, Sunnyvale, CA 94086. 
(408) 735-1744. 

9 CODRTR SYSTEMS CORP 

copyright 1982 Codata Systems Corp 
UN IX is a trademark of Bell Laboratories 
MULTIBUS is a trademark of Intel Corp 
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Electro-Tech M1rttetlng Assoc. 
Chicago, Illinois (312) 588-4535 

Wright M1rketlng Comp1ny, Ltd. Storu: Corp Dlgll1I Solutlona Inc. dy·4 Systems 
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COMMUNICATIONS 

µC·based phone relay 
issues hard-copy 

messages 
DONALD McCOOK, Amtel Systems Corp. 

Interoffice communication system 
features individual desk-top printers 

A large percentage of business is transacted over the messages bounce back and forth before a contact is 
telephone. One side effect is an increasing level of finally made. And the problem extends beyond the 
frustration resulting from "telephone tag:" calls and telephone: a TWX message that takes only minutes to 

Message terminals and input section 

Management terminal 

To local power 
distribution 

Fig. 1. Messenger II system comprises a CPU, a disk drive, a line printer and as many as 16 message-entry terminals. A management 
terminal controls system functions, provides backup and sorts directory lists. An operator enters data at the terminal, then activates one of 
three keys to store the message in a recipient's file , print it at the recipient's disk or notify him of callers on hold. 

MINI-MICRO SYSTEMS/May 1982 239 



All messages are stored on Messenger 
/l's 14-in. Winchester, so a user who is 
out of the building can call and ask an 
operator to recall to the screen and 
read all messages that have come in 
since he left his office. 

cross the country, may then sit in the company 
mailroom for hours before it's delivered to its intended 
destination-a desk 100 yards down the hall. 

Amtel Systems Corp.'s new Messenger II electronic 
message-delivery system tackles telephone tag in three 
ways. First, it delivers hard-copy messages via desk
top printers instead of by messengers or by querying 
an electronic-mail system. Second, it hooks up to 
external networks such as TWX and Telex, providing 
instant delivery of messages from those communica
tions channels. Finally, it reduces cost by using existing 

building electric writing, creating a power-line local
area network. 

What it does 

A Messenger II system consists of a central equip
ment group (CPU, disk drive, message-entry termi
nal(s) and line printer), distribution transmitters, and 
desk-top printing terminals (Fig. 1). Message delivery 
begins with the message-entry terminals; the system 
accommodates as many as 16 of these, allowing 
independent operator entry of messages. After enter
ing data on the screen, an operator depresses one of 
three keys: FILE, which stores the message in the 
intended recipient's file but does not transmit it to his 
printing terminal; SEND, which files the information 
and transmits it to the recipient's terminal for printing 
at his desk; or SEND QUERY, which issues priority 
messages to notify the recipient of callers on hold. 

When one of these keys has been pressed, the input 
section of the CPU takes over. The Messenger II 

computer, based on a 4-MHz, 8-bit, Z80A µp, has 256K 

Input 
processor 

Automatic 
dialing unit 

II 

• 
• 
• 

Message input 
terminals 

(16 maximum) 

TWX 
TLX 
DDD 
IDDD 

Input 
section 

System 
printer 

TWX 
TLX 
DDD 
IDDD 

Output 
section 

• 
• 
• 

Distribution 
transmitters 

printers 
(1000 maximum) 

Fig. 2. Messenger II computer. Messages from input terminals are stored in a recipient's user file and placed by the output station in a queue 
on the Winchester disk. The output station then formats the message to the recipient's output device and transmits it at 300 bps. 
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DON'T Let our IP8500 Image Array Processor speak for itself. Several recent 
options make its performance as dazzling as its picture. 

A Memory to Envy 

BELIEVE The IP8500 memory access and architecture are superior in storage 
capacity, speed and addressing flexibility. Our new extended 
memory option quadruples previous storage with up to 20 individual 

OUR 1024x1024x8 bit-image tiles based on 64K dynamic RAM memory. Each 
has independent zoom, pan and scroll, as well as a selectable intensity 
transformation table. A new high resolution option is also available and 

EYES includes a video output controller offering 1024x1024 pixel imagery in mono-

• 
chrome or full color. And for those whose requirements are limited to 12 
memory tiles , Gould DeAnza offers the IP8500A image processor with 

standard and extended features included at a substantial savings. 
Expanded Software Library 
Our Library of Image Processing Software (LIPS) has recently been expanded and 
designed for use in our most powerful systems-the IP8500 and IP6400. A comprehen 
sive, general-purpose package, LIPS will improve all image-processing operations. Its 
"command processor" and "help" instruction programs also maximize user efficiency 
and convenience. 
Pipeline Versatility ... Multi-User Capacity 
Our digital video ("pipeline") processor performs more operations than any other system. 
And it performs more operations simultaneously than any other system. It's also capable of 
higher precision arithmetic and faster coordinate transformations . 
The IP8500 can support from one to four display channels , each with an optional cursor 
generator and its associated joystick or 
trackball and alphanumeric overlay generator. 
Call the Leader Today 
Gould DeAnza is the leading supplier of 
image processing systems to the LANDSAT, 
medical and printing industries. The IP8500, 
with its dazzling performance and afford
able price, is just one reason why. Call today 
and we'll help you choose the system that's 
right for you . 

•} GOULD 
Gould Inc. 
DeAnza Imaging & Graphics Division 
1870 Lundy Avenue, San Jose, California 95131 
(408) 263-7155 ·TWX (910) 338-7656 
Eastern (516) 736-3440 ·Central (312) 965-8110 
Southwestern (214) 458-0052 •Western (408) 263-7155 
Distributors Worldwide 
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~bit • i*.litt' 
•Po~ bY, Wall Socket 'PIUg-in 1'ridlsfonner or 

an Bxterruil DC source between 8 and 16 volts 
•Low Power Consumption (300 ma @ 12 VDC) 
• Add-on Options: 

• 20 ma Current Loop Interface 
• RS-422 Compatible Tri-State Differential 

Interface 
•Expanded Buffer Memory (Up to 12K Capacity) 
• Battery Backup for Buffer Memory 
• Carrying case with integral Acoustic Coupler 

Ltl/llPUTf Pt17'l5f, INC. 
4006 East 137th Terrace 
Grandview, MO 64030 

816 765-3330 
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A message-routing feature forwards 
messages to a location and prints 
those messages in a recipient's 
office. 

bytes of main memory, 340K bytes of removable 
flexible-disk storage and 18M bytes of Winchester 

storage. The system has a printer port and can 
accommodate 16 input ports and as many as eight 
output ports. An integral 1200-v A regulator provides 
protection from power brownouts, transients and 
power-line interference. Central equipment also in
cludes a control terminal to run system utilities and 
self-tests, start and stop the system and run off-line 
programs such as management-information reports on 
message traffic. 

Basic central equipment grcup 

I 
I 
I 

·-------.,...-~ 
Optional 
modem 

11 /1 /1 ~ Auto-answer 
::.-~- •~- · · ~ remote printer 
Phone line 

I 
I 
I 

...______ ____ ~ 
Optional page 
(line) printer 

I 
L 

Wall 
outlets 

Remote 
transmitter· 

Phone line 

Modem 

Remote 
transmitter· 

·Used for multi-floor 
and remote facility 
installations 

Existing 110V AC building wiring 

Office printers 

Existing 110V AC building wiring 

Remote facility 
Existing 110V AC building wiring 

Fig. 3. The power-line communications network links several floors within a building. Distribution transmitters divide message-sending 
into areas. Each transmitter sends to all devices in its area, but only the device addressed prints the message. 
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A message from the input terminal is 
stored in a recipient's file and placed 
by the output section into a queue, or 
spooling file, on the Winchester disk. 

A message from the input terminal is stored in a 
recipient's file and placed by the output section into a 
queue, or spooling file, on the Winchester disk. 
Queuing prevents the output processor from overload
ing during peak message-traffic periods. The output 
section cross-references the addressed user to an 
output file containing information on the type of output 
device the addressee has (printing terminal, page 
printer or remote printer). The message is then 
formatted and channeled through a transmission port at 
a rate of 300 bits per sec. (Fig. 2). 

When a large area or number of floors within a 
building is to be connected, distribution transmitters 
divide message-sending among a group of areas, thus 
providing high throughput (Fig. 3). Each transmitter 
broadcasts the received message to all devices in its 
area. The device to which the message is directed 
responds to its address and prints the message. 

Each Messenger II desk-top printing terminal con
tains an 8-bit µp that manages communication protocols 
and printout. The terminal plugs into a 11ov AC power 
outlet, receiving serial digital data via a transformer 
coupling to its input circuitry. It prints 33 characters 
per sec. on a 5 x 5 thermal dot matrix in an 
automatically paginated format of 12 lines x 32 
columns. The compact unit is available in a basic 
version measuring 4 ¥ 101/2 x 10 in., which issues 
printed messages, a unit with four buttons allowing 
canned responses such as "please hold" or "take a 
message" and a keyboard version that allows a recipient 
himself to originate messages. 

This combination of hardware and software enables 
Messenger II to handle 1000 messages per hour, serving 
as many as 2000 users. The system stores 30,000 
messages, with maximum message length of 1120 
characters, plus header and trailer. 

Based on a central-equipment group price of $32,950, 
and a desk-top printer price of $575 each, a 200-user 
system provides message delivery for less than $750 
per user. 

Fig. 4. Message is entered via a keyboard at a video terminal that 
provides a standard form (inset) for the purpose. 

Messenger II is most effective in large companies 
with a high level of telephone traffic and time-critical 
decision making: industry, commerce and government. 
Typical applications include sales and customer service, 
warehousing operations, wholesale goods distribution, 
credit and foreign-exchange bank divisions, brokerage 
groups and data-processing departments. 

Fig. 5. Printed messages from central computer are issued at 
recipient's desk and contain name of caller, date and time of call and 
each recipient's message-sequence number. 

MESSENGER II POWER-LINE COMMUNICATION 
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Amtel's Messenger systems use a 
narrow-band mode with µ.p-eon
trolled phase-locked loop receivers in 
each remote receMng station. The 
system Is thus able to use AC power 
wiring within a facility for local
network communication. Data are 
modulated over AC power wiring and 

directed from a central a-bit µ.c to as 
many as 1 ooo Independently ad
dressable office printers via remote
distribution transmitters. 

Messenger systems use a 200- to 
400-KHZ carrier at a low level; the 
carrier is FSK-modulated in a narrow
band arrangement and coupled to the 

AC power-distribution system. This 
results in an RF signal having a level 
low enough to prevent its interference 
with other electronic devices, such as 
computers, word processors and 
calculators-yet sufficient to allow 
selective receipt without interference. 
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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. 

Model 
RLX3010 

RLX3001 

TWO DISK SUBSYSTEMS 

MainStora e 
31.2MB 
f1Xed 
Winchester 
( = 3RL02 
31.2MB 
f1Xed 
Winchester 
(=3RL02 

Backu 
10.4MB 
removable 
Winchester 
(= 1RL02 
1.0MB 
double-sided 
floppy 

TWO SINGLL-BOX COMPUTER SYSTEMS 

Model Descri tion 
RLX301 OB Same as RLX3010, plus built-in 

Q-bus bac lane 
Same as RLX3001 , plus built-in 
Q-bus bac lane 

• Q-bus compatibility under 
RSX-11M, RT-11 

• LSI-11 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, 

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 

bytes for data and programs. Then ~-+--Winchester 
separate spindle. Use all 41.6-meg~a- Removable 

use the 10.4-megabyte cartridge ~=="-< cartridge 
for program swapping or high- ~--~ 

Front-panel 
console 

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. (at 40 inches tall and 300 pounds). 

• DEC is a registered trademark of Digital Equipment Corporation 
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and cut cost, space, 
cabling, and power 
requirements sig-

~ nificantly. And for 
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. 

- ·····. - ~~-

I -
CHARLES RIVER 
DATA SYSTEMS 
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The system stores 30,000 messages, 
with maximum message length of 1120 
characters, plus header and trailer. 

Procedures and capabilities 

When a telephone call cannot be completed, a 
message attendant takes the message, entering it via a 
keyboard at a video terminal that provides a standard, 
easy-to-use form for the purpose (Fig. 4). Seconds 
later, a central computer transmits the message-
including date, time and sequence received-to the 
recipient's desk-top printer (Fig. 5). Each printer has a 
unique address that provides its user with a private 
communication channel for messages. 

All messages are stored on Messenger n's 14-in. 
Winchester, so a user who is out of the building can call 
and ask an operator to recall to the screen and read all 
messages that have come in since he left his office. 

Based on a hard-copy message containing the name of 
the caller and the subject, a user who is occupied can 
decide whether to accept an incoming call or to return it 
later. This can dramatically increase the usefulness of 
the "camp-on" signal of most automatic PBX systems--a 
signal that is frequently ignored and unacknowledged. 

Because Messenger II uses power-line communica
tion, the printer plugs into a wall outlet (see "Messen-
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ger II power-line communication," p. 244 ). 

A message-routing feature can forward messages to 
a location while still printing those messages in the 
recipient's office. Users attending a meeting, for 
instance, can have their messages routed to the 
conference-room printer. And when a user is to be 
away from the building for awhile, his status, where -
abouts and expected arrival time are entered into the 
system, to be displayed automatically whenever the 
attendant keys in his name. This capability provides the 
attendant with an instant, informative reply for the 
caller. 

Messenger II can also disseminate memos or an
nouncements to individuals or groups within a facility, 
and can store standard, frequently used distribution 
lists. Thus, employees can be informed of news, 
changes in holidays or staff meetings without the need 
for duplication and hand-delivery of memos. An option
al gateway processor allows instant delivery of TWx/ 

Telex message text from word-processing systems or 
other electronic-mail networks, with no human inter
vention. 

The system can also store specified dates and times 
as much as a year in advance, and at the appropriate 
times, issue reminders to individuals or groups. • 

Donald McCook is vice president of marketing, Amtel 
Systems Corp., Sunnyvale, Calif. 

Interface Needs! 
They don't call us "The Company with a 
Lot of Connections" for nothing! Call on 
Data Set tor al I types of cable and 
connectors, pinned to your specifications 
-ribbons, co-ax, twin-ax, Telco, compatibles 
for DEC, H-P, Timeplex ... to name just a few. 

EIA RS-232 Cables 
25 conductors, all connected $16 plus 60e/foot 
Now! Fire Resistant Insulated RS-232-C Data Cable 
meets NEC 725 Class 2 fire code standards for 
running through open plunums without costly 
conduit. Regular or Extended Distance Cables. 
Regular Fire Resistant .. . .. $16.50 plus $2.75/foot 

25 conductors 

ds Call or write for information and new catalog 
The Company with a lot of Connections 

CC Data S'lt Cabl'l Company.Inc. 
East West 
722 Danbury Road 3001 Contract Avenue 
Ridgefield , Connecticut 06877 Las Vegas, Nevada 89101 
(203) 438-9684 TWX-710-467-0668 (702) 382-6777 

CIRCLE NO. 129 ON INQUIRY CARD 
MINI-MICRO SYSTEMS/May 1982 





Now you can add the proven, 
high-speed computation abilities 
of Analogic's AP400 Series ar
ray processors to your Hewlett
Packard HP9845 Desk-Top 
Computer. 

Augmenting the HP9845 with 
an AP445 creates a powerful 
engineering tool. The combined 
ease of use of a desk-top and 
high computation speed of an 
array processor gives design 
engineers new flexibility for 
analysis and simulation. Similar
ly, test engineers now have a 
computing system which can test 
filters, AID converters, and 
other components and sub
systems at speeds compatible 
with real-time test signals. The 
rapid computation of FFT's, 
correlations, and convolutions 
provides wide latitude for the 
design of test algorithms. Pro
grams in HP BASIC control all 
this computing power. 

• High Throughput Speeds 

With the same powerful com
puting capabilities of the 
AP400, the AP445 can boost 
the throughput rates of the 
HP9845 several hundred times, 
without sacrificing the "friendli
ness" of the desk-top computer. 

• High Perfonnance Computing 
with a Portable System 

This powerful, yet economical, 
computing system is also por
table. The AP445-HP9845 com
bination can handle real-time 
signal processing in the field or 
at remote stations. The flexibili
ty provided by the ruggedness of 
this high performance comput
ing system also permits real-time 
signal analysis out on the fac
tory floor or in high-perfor
mance test cell operations. 

• HP Basic Programming 

The high-speed computing 
power of the AP445 is accessed 
by programs written in HP 
BASIC, including data acquisi
tion inputs directly to auxiliary 
ports of the AP445. 

Free Infonnation 
Write today for further infor
mation on the AP445 and 
AP400 Series array processors. 
Our data sheet includes typical 
system throughput speeds and a 
sample program using the 
AP445-augmented HP9845. Or 
call Marketing Manager at (617) 
246-0300 X2217. 

ANALOGIC®• 
Analogic Corporation 0 Audubon Road 0 Wakefield, MA 01880 
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•FIL'lt-
Computes a 1024-point real 
fFT in 7 .2 Im. 

• Llqe On-Bon Memoly-
64K words of 2.+bit bipolar 
RAM is standard. 

• Simple Hookup--
Connects to the HP9845 
with a single cable and 
HP9fm2A interface (included). 

• Low Power Consumption
Requires 130 W, nominal, 
from 117 Vac or 240 Vac @ 
50/ (i() Hz (100 Vac optional). 



DATA COMMUNICATIONS 

Simplifying 
communication with 
re1nole mainlra1nes 

TIM OSTLEY, Modcomp 

Communication spoolers provide an easy, cost-effective way 
to link a number of minicomputers with remote mainframes 

A communication spooler is a software package that, 
together with a minicomputer and its peripherals, 
provides simple and efficient links with a number of 
remote mainframes. Sophisticated spoolers also reduce 
mainframe overhead by providing local editing and 
storage facilities. Above all, the spooler system allows 
input to be submitted, results printed and the data 
buffered while it is in the system. 

How spoolers help 

Consider the following example: A department has 

Remote batch 
minicomputer 1 

Remote 
mainframe 1 

Remote batch 
minicomputer 2 

communication lines to two or three remote mainframes 
(Fig. 1). It uses these lines for submitting batch jobs 
produced locally and off-line. On the end of these 
communications lines is dedicated hardware from 
various manufacturers, some of it minicomputer-based 
but providing only one function. Replacing a diverse 
system with a single communication spooler system 
running on one minicomputer has several advantages 
(Fig. 2). The system becomes more flexible. Many more 
peripherals can be mixed and, when more than one is 
provided, the peripherals allow a higher throughput or 

Remote batch 
minicomputer 3 

Remote 
malnframe2 

Multi-site 

interactive 

system 

Fig. 1. Typical non-spooler systems consist of card readers, terminals and displays from various manufacturers. The card readers, 
terminals and displays communicate with two or more mainframes via separate minicomputer controllers. Peripherals in this type of system 
cannot be flexibly reorganized. 
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If a suitable minicomputer system is 
available, local program development 
and multi-terminal interactive emulators 
can be run simultaneously with the 
communication spooler. 

provide for backup. Storage and editing can be done 
locally; jobs can be prepared, submitted, edited and 
resubmitted at lower cost and reduced line usage. This 
means higher overall throughput for a communications 
line or the same throughput on a slower, less expensive 
line. And expansion becomes simpler; adding a soft
ware module and one or two hardware interfaces 
enables the system to support an extra communication 
line. 

This type of system can be expanded in another 
direction. General-purpose computing power becomes 
available between the user interface (display terminal, 
card reader or line printer) and the mainframe. This 
can be used in information expansion and dynamic code 
conversion needed to support a graphics terminal, with 
no extra hardware or mainframe software. 

If a suitable minicomputer system is available, local 
program development and multi-terminal interactive 
emulators can be run simultaneously with the commu
nication spooler. This can further reduce the overhead 
of trivial operations on the mainframe. 

Dissecting the spooler 

A requisite for a spooler system is a series of 
emulators to handle communication with the main-

facilities they provide-based on the hardware they 
replace-and this in turn affects the degree of control 
that can be applied to a job. 

The spooler system can be logically divided into four 
basic modules: the disk interface, the line-printer/data
entry interface, the emulator interface and the termi
nal/command module (Fig. 3). 

The disk interface controls information transfer to 
and from the disk, and is the most important module for 
several reasons. It provides central storage, is usually 
the limiting factor in spooler performance and must 
cope with a great diversity of information requests. A 
dynamic, flexible algorithm must be used in space 
allocation to allow for a large variation in file size. This 
is particularly true of output files, which can vary 
between tens of bytes and hundreds of thousands of 
bytes. Design considerations for this module are the 
maximum number and size of concurrent jobs that will 
reside in the spooler system at any time (allowing for 
future expansion), which affects the disk size and space 
allocation algorithm; the size and operational speed of 
the disk system; and the inter-task 1/0 request-handling 
capability of the computer/operating system used, 
which affects overall system throughput. 

The line-printer/data-entry interface module pro
vides input to the central disk area from the data-entry 
device and sends print from the disk area to the line 
printer. This 1/0 operation often needs no operator 
intervention. Design considerations for this module are 
the number and speed of the data-entry devices/line 
printers being used, noting device priority and 1/0 

throughput. 
The emulator interface module transfers data 

frames. These emulators usually vary in the operator between the various emulators and the central disk 

Mainframe 1 Mainframe 2 

Fig. 2. Spooler systems add flexibility by allowing any available peripheral to be brought on-line. Central to system operation is a series 
of emulators that handle communication between a single minicomputer and remote mainframes. 
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ML-80: Prints unidirectionally at 80 cps. 
Business-quality printing and reliability at 
a price attractive even for personal use. 

ML-82A: Prints 80 columns bidirec
tionally at 120 cps, has 9-pin head for true 
descenders. Short line seeking logic in
creases throughput by 80 percent. 

ML-83A: All the features of the 82A, 
including double-width and bold charac
ters. The I 36-column-wide carriage can 
handle paper up to 16 inches wide. 

The Microlines: 
A remarkable family of printers for people who want more 

printer for their investment. 
Stored-energy print head with a full year's guarantee. The 

full 96 ASCII character set. Block or dot-addressable graphics. 
A choice of print speeds, from 80 to 200 cps. In fact all the full
featured performance of a big printer. At a small printer price. 
And the quality and reliability you have a right to demand. 

Contact us at 111 Gaither Drive, Mt Laurel. N.J. 08054 
1609) 235-2600 for more information on the incomparable 
Microline family of fine printers. Also available through autho
rized Okidata distributors. 

ML-84: Now available in production quantities. the multi-functional 
84 offers corresRondence ~uality and data Rrocessing throug!JRut! 
200 cps bidirectional printing, six program-selectable character sizes with 
true descenders, enhanced and emphasized print. proportional spacing, 
Okigraph'" dot addressable graphics. 9x9 matrix in draft mode, l3xl7 
matrix in high resolution mode. This one does it all. 

See our great line of printers 
at NCC Booth 1618 and Comdex Booth 1230 

Making small printers for people who think big 
Okidata is a subsidiary of Oki Electric Industry Company, ltd. 
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Cartridge Tape Drive Myth No.2: 

ALL 1A INCH STREAMING CARTRIDGE 
TAPE DRIVES ARE BUILT ALIKE 

Streaming IA inch cartridge tape 
drives may look alike at first glance 
... but look again. In interchange
abilicy, data and mechanical reliabilicy, 
some designs soar above the others. 

At DEi, the world leader in 1,4 inch 
cartridge tape drives, we build the 
Streamer, a IA inch cartridge tape 
drive with design benefits you can 
see. The rigid metal frame of the 
Streamer provides a solid base for 
referencing the magnetic head, car-

tridge, motor and sensors. In moving 
head models, the head is precisely 
held against a reference surface so 
positioning is repeatable "with zero 
tolerance'.' Mechanical tolerances are 
closely controlled through a major 
investment in production tooling 
which assures perfect placement of 
the cartridge time after time in every 
drive. The result is outstanding 
drive to drive interchange
ability- even when data 
is written on one drive 
at one environmental 
extreme and read on 
another drive at the 
opposite extreme. 

All DEi drives - streaming and 
stop/start - are built with quality. 
And over 100,000 units in the field 
are proving it. So get beyond the 
myth. Write for our article "The 
Evolution of the High Density IA 
Inch Cartridge Tape Drive" and then 
call DEi. Like Pegasus, we'll fly 
to your aid. Data Electronics, Inc., 
10150 Sorrento Valley Road, San 
Diego, California 92121, Telephone 

(714) 452-7840, Telex #69-7118. 

Dill 
DATA ELECTRONICS, INC. 

See us at NCC Booth #3408 
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The emulator interface module transfers 
data between the various emulators 
and the central disk area. 

area. It also keeps track of the status of the emulators 
and their respective communication lines as well as 
servicing protocol requests and handling unattended 
operation. The emulators make the minicomputer look 
like one of its standard terminals, ensuring that no 
hardware or software changes are needed at the 
mainframe. This module also passes on information/ 
control requests and replies between an operator and 
an emulator. Design considerations for this module 
include the number, function and throughput of the 
logical channels into and out of the emulator and, most 
important, the error states that can occur at this 
interface and the necessary procedures for recovery. 

The terminal/command module provides informa
tion and control to the operator on the status and 
operation of the spooler system and the emulators/ 
mainframes (when the link protocol supports this). The 
status information that an operator requires about the 
spooler system includes the amount of free disk space 
available, the number and names of input and output 
jobs with their operational status and the status of the 
various items of peripheral hardware. Control require
ments for the spooler system cover peripheral devices, 
jobs on their way through the spooler system and the 
overall system during exceptional error circumstances. 
Some emulator protocols allow both control and infor
mation at an emulator/mainframe level, and in this 
case, this module must provide the operator interface. 

Design considerations cover the number of terminals 
and operators required for the system, the type of 
emulators and protocols and the number of emulators 
attached or likely to be attached to the system. These 
items affect the 1/0 loading of the system. 

Using the spooler system 

Both operators and users interact with a system. 
Operators have full access to the system and know its 
control and operation; users see only input submitted 
and output returned. 

System operation should proceed without operator 
intervention. A user prepares a card deck for submis
sion to a mainframe. The first card in the deck identifies 
the mainframe, the job name and other details that the 
spooler system needs to process the deck. The next 
cards concern program, data and job control, followed 
by an end card for separation purposes. The card deck 
is placed into the card reader and automatically read 
into the spooler system. The spooler system stores the 
job in its disk area, identifies the emulator/link required 
and ensures that the link is open to the mainframe and 
opens the link if necessary. The spooler system then 
submits the job via the emulator, and when the job has 
been completed, the spooler removes the job from the 
disk area. The mainframe processes the job later and 
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Fig. 3. Spooler structure consists of four basic modules. The disk 
interface provides central storage; the line-printer/data-entry inter
face transmits data to and from the central disk area; the emulator 
interface transfers data between the emulators and the central disk 
area, tracks emulator status and services protocol requests; and the 
terminal/command module gives the user status information and 
control of the spooler system and each emulator and mainframe. 

sends the output back to the disk area via the emulator. 
The spooler system then stores the data. As soon as a 
line printer becomes available, the data are taken from 
the disk area and sent to the line printer. Several 
operations would be performed simultaneously in a 
system with multiple emulators and I/O devices. 
Mundane operations are automatic and do not need 
operator supervision. To reduce bottlenecks, jobs can 
be held in the spooler system until a mainframe clears 
its job queues or until an output device returns on line. 
The operator can also change the priorities of jobs as 
they transit the system, get warning of the require
ment for a paper type (such as labels or multipart 
paper) for a job and holding that job in the system until 
a printer has the correct paper. 

The abilities of spooler systems can be enhanced in 
several ways. For instance, if continuous operation 
must be guaranteed, a duplicate backup system can be 
linked in. The spooler system can also be used as a node 
in a public network such as Euronet or PSS or a private 
network using, for example, X25 or Maxnet. Finally, a 
spooler can run simultaneously with another applica
tion, such as a data-acquisition package, thus providing 
a comprehensive research tool. • 

Tim Ostley is technical marketing analyst, Modcomp, Fort 
Lauderdale, Fla. 
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That's the essence of more than 
a dozen independent competitive 
evaluations by customers and 
prospects. Top ratings in performance 
and reliability. Lowest DOA percentage. 
Highest cost effectiveness at both high 
and low capacities. Thousands have already 
been shipped. And our production capacity is 
still expanding to meet your schedules. Call us today at (213) 709--6445 
for complete specifications and prices, or for your own evaluation unit. 

@ 
The Capacity Leader •.. 

Computer Memories, Inc. 

9233 Eton Ave., Chatsworth, California 91311 
(213) 709-6445 TWX 910-494-4834 

See us at NCC Booth #M265 
CIRCLE NO. 135 ON INQUIRY CARD 

... . . . 

. . . 

(\NOS S\-\\PPED 
\\-\O\JSt"' 

... . . . 
"\.H~ .. ~\\\\tS oH.flv. 



NIW SYSTEMS 

Making processing 
fail .. safe 

ROBERT FREIBURGHOUSE, Stratus Computer, Inc. 

Any number of modules, each configurable to be fully redundant, 
achieves ' continuous processing ' for the Stratus/32 

Buyers who must have a computer system that 
continues to function despite failures have not had 
much of a selection, but their choice has been 
broadened by the introduction of the Stratus/32 system 
from Stratus Computer, Inc., Natick, Mass. With 4M 
bytes of memory, dual 143M-byte disks, a 600-lpm 
printer and magnetic tape, a typical Stratus/32 sells for 
$172,000, including COBOL and VOS software licenses. 
Based on COBOL benchmarks, the system's performance 
equals or surpasses that of several popular superminis. 

The Stratus/32 multiprocessor, fault-tolerant system 
for commercial applications supports on-line transac
tion processing, batch processing, word processing and 

interactive program development. It uses a combina
tion of hardware and software that provides continuous 
processing of user programs during computer failure 
without checkpoint/restart programming at the user or 
system level. Central to the system's fail-safe operation 
are processing modules, each of which has redundant 
logic and communication paths, logic and CPU boards 
and main and disk memory. Twin components operate 
in parallel with each other; when one fails, its partner 
carries on. 

Architectural overview 

The Stratus/32 processing modules are connected via 

2.8M·byte StrataLINK 

Processing 
module 

Processing 
module 

• • • • • 
Proc:essmg 

module 

Fig. 1. A Stratus/32 system consists of as many as 32 processing modules connected by a high-speed coaxial link. The modules can be 
located anywhere within an office building or can be adjacent to each other. 
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Each processing module can be 
configured as fully redundant, partially 
redundant or non-redundant. 

the StrataLINK high-speed coaxial link. Each process
ing module consists of memory, two Motorola Corp. 
68000 CPUs, at least one disk and various peripheral 
controllers and devices (Fig. 1). Both 68000 CPUs are 
visible to the operating system, and each executes its 
own instruction stream using a shared memory. 

Each processing module can be configured as fully 
redundant, partially redundant or non-redundant. The 
degree of a module's redundancy determines the 
module's resistance to hardware failure. A fully redun
dant module can withstand failure of essentially any 
component in the module without performance or data 
loss and without user program interruption. Multiple 
modules are used only to achieve greater system 
capacity; they never serve as backup for other modules. 

Stratus's distributed virtual operating system (VOS) 
runs in each of the processing modules. All modules are 
equal and can operate independently, but through the 
use of transparent local networking software, vos 
makes the entire set of processing modules appear as a 
single computer system to programs, programmers 
and application users. 

Although each peripheral device is attached to a 
processing module, vos makes all devices available to 
programs running in any module. Similarly, a program 
running in a module creates processes to run in the 
same module or in others. An interactive terminal user 
can create processes to execute commands or to run 
programs in any module. The users need not be aware 

of the module they are using. Likewise, batch jobs can 
run anywhere in the system. 

All VOS service requests 'have a uniform interface 
that is independent of the processing module on which 
the work will be performed. For example, a request to 
open a file has the same form and arguments regardless 
of where the file resides. vos examines the file name, 
looks in a device table to determine the module that 
owns the device and performs the requested operation 
or makes a network request over the StrataLINK to the 
vos running the owning module. The requesting 
program does not see the network request. Conse
quently, user programs are unaware of the location of 
files or devices and see the multiple-module network as 
a single virtual-computer system (Fig. 2). 

Examining the hardware 

A processing module includes one or more cabinets 
that contain a complete computer with a logic-board 
chassis, dual power supplies, peripheral devices and 
and terminal port. A single cabinet holds a fully 
redundant module consisting of two 143M-byte disk 
drives, a magnetic tape, 16M bytes of memory, 
redundant CPU boards and a set of redundant peripher
al controllers (Fig. 3). 

A high-speed bus with a 125-nsec. cycle time is 
central to processing-module organization The bus
virtually two buses operating in parallel-has two sets 
of data and control-logic paths. The data path on each 
bus is 32 bits wide, and data can be put on the bus every 
bus cycle. This results in a potential bus rate of 32M 
bytes per sec., although processor/memory boards now 
run at 16M bytes per sec. By comparison a VAx/11-780 
bus runs at 13M bytes per sec. 

Each logic board that can be attached to the bus can 

Processing 

_ __ v_o_s __ -1 / m00"" 

••••• 

Disk file system 

Fig. 2. The Stratus/32 virtual operating system (VOS) makes all processing modules appear as part of a single virtual system in which all 
devices, files and system resources are accessible as if it were a single computer. 
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198 750 

Catch it with the HOTIEST NAME 
in Microcomputers . . . 

In a recent study* conducted by Time Magazine, an estimated 90% of the small 
businesses in the U.S. have yet to computerize. The same study shows Tandy 
second only to Big Blue in first time unit sales! 

Make our success story your success story. Team your software with our 
hardware and watch your sales really take off. Tap a market that has a $9 billion 
potential with Tandy- the people who set the market on fire with the phenome
nally successful TRS-80-ID microcomputers. 

Hot products. Choose from cost-effective 8-bit desktop computers as well as a 
state-of-the-art 16-bit multi-user system. Each model includes a monitor, key
board- even disk storage- built-in. 

Tandy is your single source microcomputer supplier. Forget about having to 
do business with a variety of suppliers. Need a terminal or hard disk system? 
We're your source. Printers? We're your source. Program development 
software? Tandy has it all, and virtually everything is available for immediate 
delivery. We also offer our own nationwide network of service centers. You and 
your customer can turn to Tandy for expert installation as well as on-site service. 
It's another "plus" you'll enjoy as a Tandy marketeer. 

Don't let your sales cool off. Call or write today. We'll have one of our sales 
representatives tell you how you can sell Tandy microcomputers. Go ahead, offer 
the Tandy line and watch your sales catch micro fever! 

-iTj Tandy Contract Marketing Sales 
=c~ 
l;;;;ii;;;I 1700 One Tandy Center • Fort Worth, Texas 76102 • 817/390-3099 
"Focus Research, West Hartford, Connecticut as commissioned by Time Magazine. 

tSource: Mini/Micro Systems Magazine Estimates 
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The bus-virtually two buses operating 
in parallel-has two sets of data and 
control-logic paths. 

detect its own failure and shut itself down. It can also 
run with a redundant board that continues to operate in 
the event of its partner's failure. Neither logic board is 
primary, and neither is aware of the other. The pair of 
boards appears collectively to other system components 
as a fail-safe entity. 

The self-checking technique used by each type of 
board differs slightly, but generally involves the use of 
two sets of logic on a board. Each set performs every 
operation in parallel with the other. When data are to 
be sent to the bus or to a device, the results produced 
by the two sets of logic are compared. If identical, the 
result is sent onto the bus or to the device. Dissimilar 
results indicate a board failure, and no data are sent. In 
this case, a red LED on the board is lit, and an interrupt 
signal is sent on the bus. Until the board is tested and 
logically reconnected by maintenance software, it 
remains off-line. The board's redundant partner contin
ues to operate, and no other component of the system is 
aware of the failure (Fig. 4). 

The CPU board contains two complete sets of logic 

• 

Tape drive 

CPUs, } 
memory 
and Redundant 

controllers 

Redundant power 
__ _,..__supplies and 

battery 

Redundant 
disks 

Fig. 3. A Stratus/32 processing module can contain 16M bytes of 
memory, a full set of redundant controllers, two 143M-byte disks, a 
tape drive and two software-visible CPUs. (Additional disks and 
tapes are held in adjacent cabinets.) 
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and is self-checking. Four Motorola 68000 processors 
provide each board with two processors visible to the 
operating system (Fig. 5}. A redundant partner CPU 
board ensures continuous processing in the event of a 
failure of a CPU board. At a component price of 
approximately $100 for each 68000, this is a cost
effective solution to continuous processing that was not 
practical until the availability of VLSI technology. 

Redundancy is achieved by using a pair of logic 
boards for each logical entity in the system. Each board 
is attached to both halves of the bus, and both boards 
operate in parallel, performing identical operations. 
The output of both boards is placed on the bus at the 
same instant and is guaranteed to be identical. 

Memory is duplicated in a redundant system so that 
N megabytes of program-visible memory is implement
ed using 2NM bytes of physical memory with N 
megabytes attached to each of two memory controllers. 
When data are written to a given memory location, 
both memory controllers respond and write the data 
into their memory. When data are read from memory, 
both controllers respond and read from their memory. 

The controllers and the memory are synchronized 
and appear to the rest of the system as a single logical 
entity. Memory subsystems are not paired with CPUs, 
bus halves or other system components. Memory is 
implemented from 64K RAMs and is packaged on lM- or 
2M-byte boards. It has a 375-nsec. read-cycle time and 
is four-way interleaved. A typical processing module 
has 4M or BM bytes of memory. In packaged configura
tions, Stratus sells memory for $5000 per megabyte. A 
2M-byte array board lists for $20,000. 

The memory system can be dynamically reconfigured 
to be redundant or non-redundant. This allows a module 
to use all available memory when full redundancy is not 
needed. Reconfiguration can occur on-line without 
affecting running programs. 

Disks cannot run completely synchronized with each 
other; they require help from the operating system to 
provide continuous processing. Each disk can be 
configured to have a duplicate. The mirror disk is 
attached to a separate controller to protect from 
controller failure. When a program writes a record to a 
redundant disk, the operating system writes records to 
the disk and to its mirror. When a program reads from 
the disk, the operating system reads from the disk that 
is not busy or whose heads are best positioned to read 
the record. If a read error occurs, the record is read 
from the other disk. 

An error-correction code stored with each disk 
record detects media failures during a read. A read 
error from a redundant disk results in reading the same 
record from its partner. Non-redundant disks are 
vulnerable to total disk failure, but are protected from 
media failures by vos, which verifies each write. A 
record that cannot be verified is rewritten to another 
disk block, and the bad block is removed from the 
available disk space. 

StrataLINKs, like disks, cannot run synchronized. 
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The CPU board contains two complete 
sets of logic and is self-checking. 

However, the operating system has sufficient software 
error detection to run dual StrataLINKs as separate 
parallel links until one fails. Failure of a link is detected, 
and data are retransmitted over the other link without 
affecting users of the link. A link failure could cause 
some performance loss because a dual link has a 
2.8M-byte-per-sec. transmission rate, while a single 
link has a 1.4M-byte-per-sec. rate. But because most 
links do not operate even close to their maximum rates, 
it is unlikely that an application would notice the 
performance difference. 

A failure scenario 

When a logic board or an attached peripheral device 
fails, it puts itself off-line, lights a red light on the board 
and transmits an interrupt to the operating system. 
Maintenance software in the system then tests the 
failed board to determine if the failure was transient or 

rBus A 
StrataBUS 

1- ~Bus B 

l r- --- 1-

Gate ~{ Gate J 

J 
Equal enables the gate 

Compare 

_L 
..)I logic K 

T 
Disk-control Unequal causes Disk-control 

logic red light and logic interrupt to VOS 

1 
Compare W 

L 
I ogle 

Equal enables the gate 

Gate ,r 
~ / 

)I 

Disk 

Fig. 4. Self-checking disk controller. Two sets of logic operate in 
parallel with each other. If their results differ, a warning light goes on, 
and no data are sent until the situation is corrected. 
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hard. In either case, the failure is noted in a 
hardware-failure log file, and selected terminals are 
notified of the failure. If the board passes the 
maintenance-software check, it is resynchronized with 
its redundant partner and put back on-line, and its red 
light is turned off. If the board fails the software check, 
it remains off-line, and a red light on the system control 
panel is lit. 

A failed board can be replaced in a running system by 
a nontechnical person without special tools and without 
affecting any user's program. vos dynamically reconfi
gures itself when a board is added or removed from the 
system. 

Operating-system software 

Each processing module contains two software
visible 68000 processors and a software-visible Z80 µp 
on each peripheral controller. The vos off-loads de
tailed r/o processing to the Z80s and uses one of the 
68000s to respond to interrupts and to execute the word 
processor. The other 68000 executes user code and 
non-interrupt-driven system code. For example, a user 
program that calls vos to perform disk r/o has the user 
68000 enter vos and set up the disk-r/o command chain. 
The user 68000 is then rescheduled to execute another 
user's program. The disk-r/o operations are executed 
by the Z80 on the disk controller, and when the disk 
operation completes, the "executive" 68000 responds to 
the interrupt and posts a notification to the scheduler 
that this r/o event is complete. Depending on the 
setting of the scheduler's parameters, the user 68000 
can be rescheduled to execute the user's program then 
or at the next scheduling interval. 

A "process" is a virtual CPU and a 16M-byte address 
space in which a sequence of user programs can be 
executed. A process is created when a user logs onto 
the system, and is terminated when a user logs off. A 
process can create additional processes that operate 
independently of the creating process. vos uses system 
processes to monitor terminals for log-in requests, to 
run the spooler and to perform requests made by other 
processing modules. 

Each process has an address space consisting of 4M 
bytes for vos and 12M bytes for a user program (Fig. 
6). A program consists of any number of separately 
compiled subroutines, which can be written in different 
source languages. 

The 16M-byte virtual address space is divided into 
4096-byte pages that are mapped into physical memory 
pages by an address-translation map on the CPU board. 
The translation occurs within the 125-nsec. clock cycle 
and does not slow the CPU. The user's program and 
most of the programs in vos see only the virtual 
address space and are unaware of the translation. 

The hardware address-translation map informs the 
scheduling and paging algorithms of which physical 
pages were recently used and which virtual pages of 
each process were recently used by that process. Thus, 
it is possible to determine quickly the real working set 
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MDRRDW DESIGNS 
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 )4 " 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 OMA cycles. Channel com
mands may be located anywhere in the 24-bit address range. 
Upon completion of the command, th.e 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-80A:* By managing both memory and disk 
transfers, the resident Z-80A allows reading or writing 
to almost any floppy-disk media . 8 " or 5 J4 ". 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 OMA 
sub-systems are compatible with all 
IEEE-696, S-100 systems (such as 
the Morrow Decision l™). And, with 
most S-100 like systems. 
Faster Winchesters. Hard disks 
put micros in the mini category. 
Now, Morrow's channel driven 

Morrow HDC/ DMA 
Direct Memory 

Access 
Hard Disk 

Controller 

IBM/ 370 is a registered trademark of IBM Corp. 
Disk Jockey and Dec1s1on I are trademarks of Morrow Designs. 

DMA controller concept makes Winchesters lightning fast. Which 
Winchester? Industry standards - Seagate's 5 )4 " 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 OMA 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 cha in. 
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 unlimited 
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 OMA 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 
5221 Centra l Avenue, Richmond, CA 94804 

(4 15) 524 -2101, TWX: 910-382-8132, (Power Key-Richmond) 
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Any Hardware/Software System 
that produces interactive 

graphics like these shouldn't 

The layout, graphics and typesetting for 
this entire ad were generated with our 48 
bit Virtual Memory PGM computer. Soft
ware used: INTERACT (Interactive program 
incorporating full DISSPLA*), MOVIE.BYU, 
and SUPERCIRCUIT. All of these software 
options are available on the PGM. The PGM 
can easily compile, link and run multi
megabyte arbitrary FORTRAN programs. 

$27,000 includes: 29 Megabyte disk, full 
48 bit TTL processor, 300 Kilobyte expand
able error correcting memory, plus basic 
operating system software. 

Call 714-452-8665 for more information. 

5.SUPEPSft 

cost as little as $27,000. 

SUPERSET'S 
PGM DOES 
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When data are written to a given 
memory location, both memory 
controllers respond and write the data 
into their memory. 

of each process and which physical page of memory to 
replace when a new page is required. 

Sharing and protection. 

Each page of a process's address space has an 
associated access code that allows execution, read/write 
or read-only. The processor has supervisor and user 
execution states, and, for each state, it has potentially 
separate access codes for each page of the address 
space. These access codes are stored in the address
translation map used to translate virtual to physical 
addresses, and are enforced for every memory refer
ence in both user and supervisor states. 

All users share the physical pages of vos and appear 
in the address space of each process. Likewise, user 
programs are shared if executed by more than one 
process. Sharing user programs and system commands 
and utilities requires no action on the part of a user and 
occurs with no visible effect to the user. All code 
produced by Stratus compilers is pure and reentrant. 

A user's program is protected from destruction 
because each page of program instructions is given an 
execute-only access code. A user's data are protected 
from other users because they exist only in the address 
space of the user. The data are also protected from 
execution to aid debugging of users' programs. 

Inter-process communication facilities of vos allow a 
multi-process application to be developed on a single
module configuration and run later without modifica
tion on a distributed configuration consisting of multi
ple processing modules, or even on multiple Stratus 
systems connected by StrataNET. Consequently, the 
mechanisms used to start, stop or synchronize pro
cesses do not use shared memory; they use the file 
system as a high-level shared memory. 

Every file in the file system has an associated lock 
and an associated event. In addition, each record in a 
file has an associated lock. Locks synchronize file access 
between two or more processes and can be set or reset 
to indicate reading or updating of the file or records. 

Simple notification and waiting for events between 
processes are performed using event counts. An event 
count is a large integer that is incremented each time 
that it is notified by a process. 

Most inter-process communication is related to files 
and consists of notifying processes that data are 
available to be processed or of waiting for data to arrive 
for processing. The use of events and locks associated 
with files is consequently natural and efficient. 

User-visible software 

The Stratus/32 was introduced with a host of 
native-mode software, including: 
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Exec 
68000 

User 
68000 
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Exec 
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68000 
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' Exec and user 
68000s share bus 

Map 

Equal enables 
the gate 

Compare 
logic 

Unequal causes 
red light and 

interrupt to VOS 

Fig. 5. A single Stratus/32 CPU board contains four Motorola 
68000 processors that provide two software-visible processors. The 
board is fully self-checking and contains redundant virtual/physical 
address-translation maps. 

• CRT menu-oriented commands. The vos com
mand interpreter accepts all commands in two forms: a 
conventional line-oriented form suitable for use on 
hard-copy terminals or from within command language 
programs called command macros, and a CRT menu 
form that displays all command options and their 
default values. The CRT menu form is invoked by typing 
the name of the command followed by a function key. A 
command reference manual is unnecessary. 

• Five industry-standard languages. These include 
COBOL 74, FORTRAN 78, PLII-G, Pascal and BASIC. All 
languages are supported by optimizing compilers that 
share an optimizer and a code generator that produces 
highly optimized relocatable binary code. Subroutines 
written in all languages can be combined into a 
program, and all languages can call all vos service 
subroutines. All compiled code is pure and reentrant. 

• Program debugging. Program development in 
any high-level language can be done entirely within 
that language without the programmer's knowing the 
instruction set, data formats or register arrangement 
of the 68000 processor. For all languages, the debugger 
can set breakpoints on statements, display variables, 
make assignments to variables, execute calls and 
functions, execute gotos, step through the program and 
execute conditional breakpoints. The debugger can be 
entered to start execution of a program, when a 
program fails or to examine a snapshot of a program 
that has failed. 

• Data security. Each file has an access-control list 
consisting of pairs of user ms and associated access 
rights (execute, read or read/write). Access rights can 
be specified by a user or groups of users and are 
enforced by the vos 1/0 system. Access-control lists 
provide file security without embedding passwords into 
programs. The lists operate on the basis of people or 
groups who access the file; consequently, they are easy 
to administer and use. Security is provided regardless 
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COMSERV Corporation is a world
leading computer software 

company and AMAPS is its primary 
product. This proprietary software 

information system integrates 
material control, master scheduling, 
production controL and accounting 
activities to achieve efficient control 

of the manufacturing process. The 
product is used by manufacturers to 

provide up-tcrdate information 
crucial to intelligent decision

making. You can use it to take the 
next step in your career. 

If your data processing background 
includes 1-3 years of Hewlett 

Packard COBOL, V/3000, and IMAGE 
experience, you can use your 

expertise in developing new AMAPS 
products involving advanced on

line concepts. 

We're looking for your expertise to 
show even more industrial 

manufacturers the ability to use 
AMAPS in their environments. If you 

are interested in a career 
environment where promotion 

doesn't necessarily mean 
management and where 

enterprising and innovative thinking 
is rewarded ... respond to this ad. For 

more information about this 
opportunity and our company, call 
Thom Black collect at 612/ 452-6300 

or write him (with resume) at 
COMSERV Corporation, Dept. 085, 

1385 Mendota Heights Road, 
Mendota Heights, MN 55120 

comserv~: 
Where Success Is 

State Of The Art 
No Agencies Please! 

An Equal Opportunity Employer 
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All languages are supported by 
optimizing compilers that share an 
optimizer and a code generator that 
produces highly optimized relocatable 
binary code. 

of what programs or system commands are used to 
access files. 

• Networking. StrataNET permits two or more 
Stratus systems to run as if they were one system. Just 
as users of individual processing modules of a system 
have access to their entire system, users of a networked 
system have access to the entire network without any 
network-oriented requests or commands. Normal file 
operations and inter-process communication operate 
transparently to the user's program. 

VOS 

4M bytes 
reserved 

Programs Data Heap ---.. 

12M bytes 

Stack 

-+--
Process 

data 

Fig. 6. Stratus/32 virtual address space provides as much as 12M 
bytes of program and data space per user program. The stack is 
the interrupt directory; the heap is handy for temporary data that must 
be stored randomly. Both expand and contract as needed. User 
programs and system code are shared without user involvement, and 
no segment limits are imposed on programs or data . 

• Transaction processing. vos supports the devel
opment of transaction-oriented applications by provid
ing CRT forms-design utility and forms r/o statements in 
all high-level programming languages, multi-terminal 
transaction control in all high-level programming 
languages, individual record and file lockini, multi-key 
indexed file access, queued file access and file-system 
operations to ensure the integrity of transactions. 

Data representing a transaction can be processed 
directly by a user-written transaction-control program, 
or data can be written into a queued file to be processed 
by other programs, called transaction servers, which 
operate asynchronously with respect to the transaction
control program. Transaction servers can run in any 
processing module, not just modules running the 
transaction-control program. Likewise, transaction
control programs can run in several modules. The 
number and distribution of transaction servers can be 
dynamically altered in response to changes in the 
transaction rate. • 

Robert Freiburghouse is co-founder and vice president of 
software engineering, at Stratus Computer, Inc., Natick, Mass. 
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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 y.:>ur 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 

Trademarkso Tektroni< 4010 PLOT 10: Tektroni< DISSPLAtTELLAGRAF ISSCO INC 
CP/M· D1g1tal Research GRAFTALK Redding Group 
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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;" 

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

I 
I 
I 
I 
I 
I 

mmom• 
00000 
•DWGHI 

DATA TYPE, INC. 
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CA 94040 
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Wembley. 
Middlesex HA9 6DB 

Telephone 01-903-7771/2 
Telex 8813085 



HereS your chance. 
The opportunities are out there. And 
one of the best is selling our family of 
Texas Instruments business computers. 
Reliable products with proven software 
and comprehensive marketing pro, 
grams tailored for the computer reseller. 
Plus a total package of national service 
and support. 

Whether you're an OEM, an ISO, a 
dealer looking for greener pastures, or 
a qualified software specialist, we'd like to 
show you the whole range of opportunities. 

For more information about~ 
a seminar in your area, call 
1,soo,527,3500. In Texas call !J 
collect (214) 995,6616. 

We invite you to our 
"Opportunities Unlimited Seminar" 

Atlanta, GA 
Boston, MA 
Chicago, IL 
Costa Mesa, CA 
Dallas, TX 
Dayton, OH 
Detroit, MI 
Fairfax, VA 
Houston, TX 

5/11 
5120 
513 
5127 
4120 
5/11 
5/18 
517 
4122 

Los Angeles, CA 
Miami , FL 
Minneapolis, MN 
New York, NY 
Philadelphia, PA 
Portland, OR 
San Francisco, CA 
Seattle, WA 
St. Louis, MO 
Sunnyvale, CA 

INCORPORATED 

Copyright IC l982, Texas Instruments Incorporated 
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CACHI MIMORY 

What does cache 
buy for you? 

EFREM G. MALLACH, Honeywell Information Services, Inc. 

Cache memories are increasing the performance 
of all kinds of minicomputers; here's how they work 

Pity poor Henry. He doesn't have a desk or a table. 
He has to do all his work on his lap. Henry's employer 
saves money, of course; desks are expensive. But 
Henry can't get much done because he's always running 
back and forth to the filing cabinet. If Henry is a really 
slow worker and spends a long time on each piece of 
paper he pulls out, the extra time probably doesn't 
make much difference. But ifhe can really zip along, he 
could get a lot more done if he had a desk to lay out his 
papers. 

Most computers have the same problem. They can 
keep lots of data in main memory-several million 

Fig. 1. Cache is super-fast memory located between a computer's 
CPU and Its main memory. Caches store 1 K byte to 64K bytes and 
are usually five to 10 times faster than their host's main memories. 
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letters or digits in today's larger systems-but only a 
few items in the CPU, usually in registers. There's 
nothing in between. 

This state of affairs is fine as long as a system's 
processor and main memory run at about the same 
speed, as is the case with today's slower, less expensive 
minis and with most µps. Once you have a faster 
processing unit, though, it's not so fine any more. The 
faster processor spends a lot of time waiting for data 
from memory. 

One solution to the problem would be to install faster 
memory. But this can be an expensive proposition. As a 
result, super-fast main memories tend to show up only 
in super-fast, price-is-no-object, multi-million-dollar 
systems. The rest of us need another answer. 

Very often, the answer is to buy Henry the electronic 
equivalent of a desk: a second, smaller memory using 
super-fast technology. While this technology is too 
expensive for the entire main memory, it's quite 
affordable in smaller sizes. 

This new module is called "cache memory." It sits 
between a CPU and a main memory (Fig. 1). Cache 
memories typically hold several thousand characters of 
information, with products available ranging from 1000 

(the Perkin-Elmer 3220) to 64,000 (the International 
Business Machines Corp. 3081) characters. 

Cache memories work by saving a duplicate copy of 
the most recently used data. When the CPU asks for a 
data element, cache control circuits check to see if the 
element is in the cache. If it is, the CPU gets it quickly 
because the small cache memory is very fast. Other
wise, it comes from the slower (but larger) main 

267 



Cache memories typically hold several 
thousand characters of information, with 
products available ranging from 1000 to 
64,000 characters. 

memory. When that happens, the cache copies it so it 
will be available quickly the next time. 

This procedure is effective because most computer 
programs have "locality," that is, they tend to work 
with a small group of items for a long time. The group is 
too big to be held in registers, but fits quite nicely into 
cache. Cache is very effective with programs that have 
high locality, and less so with programs that don't. On 
the average, about 85 percent of the processor's calls in 
a typical system for data are satisfied by the cache, 
referred to as a hit rate of 85 percent. In systems with 
very large caches, the hit rate can approach 95 percent. 
The cache is typically five to 10 times faster than main 
memory, say 100 nsec. versus 700 nsec. Combining the 
hit rate and the faster access time means the effective 
memory speed of the combination is typically three or 
four times faster than is main memory alone. While 
effective memory speed is not the only factor in system 
performance, a difference of this magnitude is visible at 
the system level. 

A few technical questions 

• How can the control circuits tell what's in the 

Cache 

directory :j I I' I I I 

;:~:~JI m 11 
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mem 
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Fig. 2. Cache organization parallels main memory organization. In 
this example, main memory contains 1 M byte of data divided into 
1024 rows of 1024 bytes. The cache memory holds 4K bytes of data 
in four rows of 1024 bytes. Data transferred from main memory into 
cache always stay in the same column, so the cache directory must 
store row numbers only to keep track of what's in the cache. The 
cache above is four rows deep and data read from main memory are 
read into cache columns on a FIFO basis, with new data replacing 
the oldest data in each column. For example, copying the letter "R" 
from main memory location 2052 (column 2, row 4) into cache puts a 
4 into column 2 of the cache directory. 
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Memory address requested : column 2 row 4 

Column selection logic 
:D 
0 
:;: 

Col umn #: 0 1 2 3 4 "" 

,~:;~;,, 1111111 111 l 
111 ~ 111 11 r~1 

Comparison 

Cache and row 

memory selection 
logic 

Fig. 3. The cache directory monitors the contents of cache. In this 
example, a request for data from location 2052 (column 2, row 4) 
comes to the cache. Directory column 2 is checked to see if it 
contains a 4. It does, in directory row 0. Cache column 2, row 0, is 
then known to have the desired data; the "R" is extracted and sent to 
the processor. If no column 2 directory cell has a "4," it means that 
location 2052 was not copied into the cache. A request then goes out 
to the main memory for its contents. Because the locality principle 
says it is likely that location 2052 will be needed again, it is brought 
into the cache at the same time that it is sent to the processor. 

cache? They keep a "cache directory" that usually 
works by dividing the cache into many sections with as 
many as a few dozen items in each. The address of a 
word or byte in memory determines into which of these 
small sections it must go. It is relatively easy to check 
the directory for just the few locations in that section. 

A typical cache organization, with the directory, is 
shown in Fig. 2. Because the main memory size is lM 

byte, a 20-bit address label is needed to specify a 
location. These 20-bit labels are separated into two 
sections of 10 bits each. The first 10 bits select a 
"column," and the second 10 identify a "row." The cache 
memory is similarly divided into 1024 columns, and 
when a byte from memory goes into the cache, it always 
stays in the same column. 

Because the cache in this example holds 4096 bytes, 
each column holds 4 bytes. The cache directory 
structure mirrors the cache structure; there is one 
directory cell for each cache cell. Each directory entry 
must be 10 bits long to hold the row number of the 
location copied into the corresponding cache cell. 
Because the column number is the same for cache and 
main memory, it does not have to be recorded. Fig. a 
shows the cache directory in action. 

Fig. 2 is a slight oversimplification in that each 
directory location needs one more bit, called a validity 
bit. This bit indicates whether the contents of that 
cache cell are valid. If the corresponding main-memory 
location has just been read from a disk, for instance, the 
contents might not be valid. 

• What happens when something new comes into the 
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ance: The single most important feature to consider when 
·ng ~or graphic display equipment. And the most important 

nefit in owning an Aydin product. Aydin has conducted a quiet 
-revolution in color graphics since 1967. Take a look at the record. 

Aydin's performance is measured in advanced technology: 
• A 1024 X 1024 raster graphic monochrome CRT 

display, introduced in 1968. 
• The World's first color graphic CRT display installation in 

1\n electric utility control center, in 1969. 
• The highest speed bit-slice technology full-graphic color 

CRT display, introduced in 1975. 
• The world's first multi-processor, multi-user color graphic 

display computer, introduced in 1978. 

Aydin's performance is measured in user availability: 
• Successful achievement of display subsystem availability 

targets as high as 99.983. 
• High availability display configurations with single-point 

failure protection. 
• A full QA program meeting MIL-Q-9858A. 

Aydin's performance is measured in service to customers; 
• An unprecedented 18-month warranty for 0 EM customers, 

12 months for end users. 
• Free training for all OEM customers. 
• Multiple customer service outlets in the U.S. and 

throughout the world. 

Aydin continues the revolution in color graphics and even more 
performance is yet to come. Watch for our future product 
announcements. Because you demand it, Aydin commands 
performance. 

/ 

Aydin ) J Controls 
Command Performance in Color Graphics. 

414 Commerce Drive, Fort Washington, PA. 19034 
Phone: (215) 542-7800 TWX: 510-661-0518 Telex: 6851057 

AYDIN CONTROLS offers a complete line of color and monochrome CRT display products, rangpig from monitors to desktop tenninals to standalone display computers 
and related software products for high resolution graphic and image processing applications. 

Aydin sets the standard. 
See us at NCC, Booth 7028/2029 and at Dexpo Booth 1105 
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DON'T MAKE A COMMITMENT 
WITHOUT TALKING TO US. 

Facing today's 5 \/4 inch Winchester 
alternatives can be a distressing 
experience. At ATASI we have been 
listening to the needs of the OEM 
user. And ATASI has responded. Our 
solution is a 5 Y4 inch product family 
unequalled in performance and 
reliability. ATASI offers storage 
capacities normally found in 8 inch 
products and access times far 
superior to the competition . In fact 
ATASI products' ruggedized handling 
capability and environmental 
integrity are unprecedented. Physical 
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size and mounting dimensions. 
interface connectors. and interface 
architecture are compatible with 5 \/4 
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. 

See our other ad on page 119 

ATASI CORPORATION 
235 CHARCOT AVENUE · SAN JOSE. CA 95131 
408/942-0770 
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Cache is very effective with programs 
that have high locality, and less so with 
programs that don't. 

cache? Because cache sizes are fixed, when the 
processor brings a new item into the cache, something 
else must be deleted to make room for it. The cache 
control circuits decide what to discard. The ideal 
approach is to discard the data element that has gone 
unused for the longest time. This means remembering 
when each of several thousand data elements was used; 
the circuitry gets very complicated. Therefore, most 
designs use a round-robin, or first-in-first-out ap
proach, in which the cache discards the oldest item. If 
the oldest item is still being used, it will be brought 
back in the next time it is called for, and something else 
will be tossed out. This occasional wheel-spinning is a 
small price to pay for a big design simplification. 

FIFO adds still another element to the cache directo
ry. Each directory column needs a "pointer" to the row 
that will be used when the next item enters. In the 
example, because each cache column has four rows, the 
pointer must be 2 bits long. Each time a new item 
comes in, it enters the row indicated by the pointer, and 
the pointer is incremented to point to the next row. 
After row 3, it resets at o. 

• What happens when the CPU stores a new value in 
a main-memory location? A potential difficulty is that 
the data element can be in cache and main memory. The 
cache control circuits must ensure that anyone who 
refers to the element gets the updated, correct value. 
Three basic approaches include: 
1. Changing both the cache and main memory, 
2. Changing main memory and removing the item from 
the cache directory by clearing the validity bit of the 
cache cell, 
3. Changing only cache, but changing main memory 
when the item is discarded from the cache, meaning yet 
another directory bit is necessary. 

Any of these approaches can work; the last one is 
potentially fastest but is the most difficult to manage if 
several parts of the system can access memory 
independently. 

• How does input affect the cache? The cache control 
circuits must watch to see if the new values are read 
into any locations that have copies in the cache. When 
this happens, the cache copy must be corrected or 
marked "not valid." This is quite similar to a processor 
store operation. 

• How about output? Since output means getting 
data from memory, it is similar in principle, but not in 
practice, to the CPU's requesting data. The problem is 
that the CPU must get at the cache with maximum 
speed. If the output circuits share the same access 
path, a "traffic cop" is needed to keep them out of each 
other's way. The electronic traffic cop slows things, so 
output usually uses a separate channel to get to 
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Fig. 4. The complete cache subsystem has many components, 
but remains an affordable system feature on most high-perfor
mance minicomputers. The cache subsystem's cache directory 
maps cache contents, the validity bits make sure the cache reflects 
the latest main-memory contents, and the column pointers are used 
to decide what cache data gets erased as new cache data are 
written from main memory. 

memory. If main memory is not up-to-date, an error 
can occur. The solution is closely connected to the way a 
store operation is treated. The complete cache subsys
tems (Fig. 4) can be built into affordable minis. 

• Who uses cache memory? The first production 
system with cache memory was the International 
Business Machines Corp. 360/85 in 1969. Use of cache 
was limited to large mainframes until 1975, when the 
Data General Corp. Eclipse series with cache was 
announced. Most minicomputers higher than medium 
performance use cache, as do most mainframe systems 
and virtually every supermini. The reason is simple: it 
makes sense to buy Henry a desk! • 

Dr. Efrem G. Mallach is director of 
strategic planning for Honeywell Infor
mation Systems, Inc., Billerica, Mass. 

KEEP YOUR SUBSCRIPTION 

To keep your free subscription to Mini-Micro 
Systems, turn back to the requalification card 
attached to the front cover. Please fill it out and 
return it to us right away. 
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Stars new 80-column printer gives you more 
features -at lower cost-than any other 
pri.nter you can buy. And it's built for heavy· 
duty performance with total reliability! 

The unique new Model DP-8480 combines the high performance features of expensive 
printing terminals ... at remarkably low cost. 

Here's what you get: 

• THREE SELECTABLE LINE SPACINGS: 6, 8or12 lines per inch, with programmable line 
feed and vertical format control. 

• Bl-DIRECTIONAL PRINTING with a logic seeking carriage control for higher through-put 
in actual text printing. 80 CPS. 

• PRINTING VERSATILITY: standard 96 ASCII character set plus block graphics and 
international scripts. An EPROM character generator includes up to 224 characters. 

LONG-LIFE PRINT HEAD: 100 million character life expectancy, easily replaceable when a 
new hea,d is needed. 

• THREE SELECTABLE CHARACTER PITCHES: 10, 12or16.5 characters per inch. 132 
columns maximum. Double-width font for each pitch. 

• INTER.FACE FLEXIBILITY: Centronics-style parallel is standard and EIA RS232C serial 
is available as an option. · 

And Star's Model DP-8480 is unmatched for reliability. As one of our customers said: "It 
just keeps running and running!" Write today tor a free catalog: Star Micronics, Inc., 200 
Park Avenue (Suite 2308), New York, N.Y. 10166. Better yet, call us at 2121986-6770. 



IT MAI<ES OTHER 
INTELLIGENT MULTIPLEXERS 
LOOK 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 Corporauon, 20 Cabot Blvd., Mansfield, MA 02048/Tcl: (617) 364-2000/Tclu 92-2H3/Codcx ln1rll1grnt Terminal Sym:ms Opcu11on, Tempe. AZ Tel : (602) 99'4-6,80/Codcx Europe S.A .. Brusstls. Belgium 
Td: (02) 762.23.')J/Codu (U.K.) bd .. Croydon. England Tel: OJ-680-8'.S07 /Codu Dcuuchland. Darmsud1-Grieshc1m, W. Ge r many Tel: (6ln)-30n/Codu Far East, Tokyo. Japan TcL (03) 3')).002/ESE LIMITED. 
Toronto. Canada Tel: (416) 749-2271 / 0fficcs and dismbutors in maJOf emu 1hroughou1 the world. Mcmbu of I DCM A. 
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Di1'8Cl•connecl modems 
reflect LSI advances 

CARL WARREN, Western Editor, EON Magazine 

Modular packaging and flexible-interconnect provision 
are among the attributes that should attract system integrators 

Although direct-connect modems have been available 
since the mid-1970s, the latest advances in LSI technolo
gy are allowing modem manufacturers to develop new, 
more compact and lower priced versions of these 
devices. The new direct-connect modems exhibit sever
al attributes that greatly simplify their integration into 
system designs: 

• Modular subsystem packaging 
• Flexible interconnects via both cable and pins 
• FCC certification 
• Automatic dialing and answering, plus stored~ 

number features. 
System integrators can derive several key benefits 

from these modems. First, they make it possible to 
design-in a modem with relative ease. They typically 
reduce overall system complexity by eliminating the 
extra cable and circuitry required for RS232 intercon
nection and the extra power supply usually required for 
that purpose (most operate from the standard voltages 
available within a system). Second, the modular 
designs offered by such firms as N ovation and Rockwell 
allow use of a modem to fit space and operational 
requirements. 

Modular-modem choices 

The Novation module series, for example, consists of 
a low-speed modem (PIN 490280-X) and a phone-line 
interface (PIN 490278). The modem module's 300- and 
1200-bps, two- and four-wire Bell 202-compatible 
version (designated by -2) sells for $74 in 500-unit 
quantities; the phone-line interface is similarly priced. 

The LSI-based, crystal-controlled modem module 
operates in half- or full-duplex mode, and features 
answer/originate capability, self test, dial-tone/busy
filter mode and programmability through a µp or 
switches. Adding the phone-line interface provides 
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Developed for logic designers, Rockwell's R24DC 2400-bps 
single-board direct-connect modem offers auto-answer/originate 
capability and FCC registration for $450. 

FCC certification plus automatic pulse and tone dialing 
with an external µp. 

Rockwell International offers a similar capability in 
its R24 2400-bps integral modem package. This syn
chronous serial dual-phase-shift-keyed (DPSK) modem is 
implemented in three modular building blocks: a $118 
transmitter module (T) and two $218 receiver modules 
(Rl, R2). A complete kit sells for $395. 

The Rockwell package allows integrators to imple
ment a modem using only the modules necessary for 
their design. Like the Novation modules, it features 
FCC registration and Bell 201 B/C and CCITT V.26 
compatibility. 

Not all applications require the modularity provided 
by the Novation and Rockwell devices. Therefore, 
Rockwell also offers the R24 fully configured on a board 
with auto functions, FCC-certified direct-connect func
tionality and line equalization. This version is priced at 
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As important as modularity in many 
systems designs is modem size, and 
manufacturers continue to develop 
modems that occupy as little real estate 
as possible. 

$450 and is designed for OEMS who want to add modem 
capability without investing a great deal of design time. 

Modem size shrinks 

As important as modularity in many system designs 
is modem size, and manufacturers continue to develop 
modems that occupy as little real estate as possible. 
The modular board-level designs are one of their 
approaches (see table), and also noteworthy are some 
new box modems designed to plug into a terminal or 
system. 

Combining three types of compatlblllty-Vadic VA3400, Bell 212A 
and Be/1103-in one package, the Raca/-Vadic VA3450 sells for $350 
in 25-unit quantities. 

For example, the Universal Data Systems model uos 
202 LP, a o- to 1200-bps, half-duplex, two-wire unit, 
comes in a slim-line package that fits directly under a 
telephone. It sells for $265 in 25-unit quantities. Its 
designers achieved its small size by deriving power 
from the telephone line. 

This type of modem, which is also available as a 
board-level product, aims to combine hard-wired-unit 
functionality with acoustic-coupler portability-a goal 
that has become much easier to achieve with the 
relaxing of requirements for a direct-access arrange
ment (DAA) for using the Bell switched-network 
system. 

All companies producing modems with innovative 
packaging don't use the same design philosophy, 
though. The Microperipheral Corp., for example, offers 
a slim-line 300-bps modem for personal computers, 
priced at $199.50 and available with a $79 auto-dialing 
option. This modem fits neatly under a telephone, but 
unlike the uos unit, it requires a small 5V power source 
(attached to the AC line) rather than using phone-line 
voltages. 
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Abundant choices are available 

Depending on the application, designers might also 
choose from among one of the many offerings from 
Astrocom Corp. For specialized applications, such as 
database manipulation, for which users might want to 
send and receive data at widely different speeds, there 
is model 140-0, which transmits at 150 bps and receives 
at 1200 bps in asynchronous, four-wire, full-duplex 
mode, or model L40-A, which transmits at 1200 bps and 
receives at 150 bps. Astrocom offers those modems 
either boxed, for plugging directly into a system, or as 
cards, for integrating into OEM equipment. 

If a systems designer is looking for a modem that 
offers such features as 1200-bps operation, auto-dialing 
and auto answering, Touch-Tone signaling and the 
ability to understand direct or system commands, he 
might consider the model 1012 intelligent modem from 
Bizcomp Corp. This $895 device features user-pro
grammable answer-back, the ability to store the last 
number dialed, FCC certification and automatic speed 
sensing. Bizcomp also offers the product in a board
level version. 

Another notable design is Racal-Vadic's VA3450 
series of triple modems. These uni~s, which sell for $350 
in 25-unit quantities, provide Vadic VA3400 and Bell 
212A and 103 compatibility in one package and operate 
synchronously or asynchronously. The Vadic- and 
212A-compatible portions employ a quadrature AM 
four-level, phase-shift-keyed modulation scheme, while 
the 103-compatible portion uses binary phase-coherent, 
frequency-shift keying. The v A3450 series also features 
receiver sensitivity of -50 dBm when receiving with an 
equalizer in place, and in the 103 mode it operates at a 
nominal -45 dBm. 

Similar in many functions is Prentice's model P-V.22. 
This $1034 unit meets CCITT v.22 standards, has 
two-wire, full-duplex capability and achieves data rates 
of 1200 and 600 bps in synchronous mode and 1200-, 
600- and o- to 300-bps operation in asynchronous mode. 

Need high speed? 

If an application calls for speed greater than 1200 
bps, the Codex model 5208R data modem might fill the 
bill. This $2450 unit furnishes strap-selectable switch
ing between Bell 208A (leased-line) and 208B (dial-up
line) modes. Additionally, it provides self testing and 
condition reporting via front-panel LEDs. 

Another high-speed modem is the IGnex µp data 
modem, model K9600. This $3950 unit meets CCITT V.29 
standards, operates over four-wire, unconditioned, 
domestic and international, leased voice-grade lines and 
offers user-selectable fall-back data rates from 4800 to 
7200 bps to accommodate severely degraded lines. 

The K9600 is unusual in that firmware implements all 
functions, including filtering. This feature, explains 
company president Carl Nordling, means that all 
product updates can be accomplished in the field at very 
low price. 

Not strictly a direct-connect modem but nonetheless 
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... describing the price 
perfonnance leaders in 
table top computers. 

Owning an SX from IMS 
International is ajoy no matter which 
model you choose. 

Both give you Winchester perform
ance and a lot more. 

Our 5000 SX table top computer 
features either a 5.5 or II MByte 
Winchester subsystem, plus one or 
two 51.4" floppy drives. 

And our 8000 SX offers a 10, 20 
or 40 megabyte Winchester, pl us one 
or two 8" floppies, and a 17 megabyte 
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incremental cartridge tape drive 
subsystem. 

Both high performance Winchester 
subsystems deliver awesome speed 
- ten times faster than floppies, 
on the average. You can load a 20 
KByte system program in less than 
a second. 

More importantl:11 IMS systems 
are engineered for reliabilit:ll so 
downtime won't take away the gains 
Winchester technology brings. 
They're strictly business, from their 
metal-not-plastic cabinets to their 
test-don't-guess circuitry. 

And with our full 2-year warrant:11 
you have it in writing. 

Software for the SXs includes 
either single user, or our new 
high performance multiuser/ 
multiprocessor operating sys
tems, plus BASIC, FORTRAN and 
COBOL languages, and a host of 
compatibility-tested application 
programs. 

Fbr complete information and 
specifications on the 5000 SX and 
8000 SX, along with the location of 
your nearby IMS International dealer, 
just contact us. 

CIRCLE NO. 147 ON INQUIRY CARD 

We'll tell you everything you ever 
wanted to know about SX. 

Call (714) 978-6966 or 
(702) 883-7611 toda:11 or write: 

~ 
INftRIUl1DNAl 

WE BUILD COMPUI'ERS AS IF YOUK 
Bl5IN~ DEPENDED ON THEM. 

2800 Lockheed Way, Carson City, 
NV 89701·Tulex:910-395-6051 
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MiniScribe I 5114" Winchester Disk Drive 

When you see why it 
costs so little ... 

You'll understand why it'll 
last so long = = = 

Two disks give 12.8 megabytes 
of unformatted data storage 
capacity. One disk provides 
6.4 megabytes. 

Read channel uses an IC ampli 
fier in close proximity to the 
read/write heads. This means 
fewer components and assures 
reliable operation in electrically 
noisy environments. 

Rugged and reliable rack-and
pinion motion translator, proven 
in IBM 1311 , 2311and2314 Disk 
Drives, allows increased number 
of recording tracks with full-step 
detenting. The resultant improve
ment in positioning accuracy pro
vides higher recording density, 
leading to greater reliability and 
lower cost. 

Standard ST506 interface, plus form 
factor and voltage requirements identi
cal to a SW' floppy drive, simplify 
system interfacing. 

For just $825*, MiniScribe I delivers 12.8 MBytes of MiniScribe I have extensive background in the design 
unformatted data storage capacity. Or, you can get 6.4 and large-scale production of Winchester disk drives. 
MBytes for just $650* . Simplicity and proven technol- Thus years of experience, as well as comprehensive 
ogy are the keys ... to both low cost and high reliability. testing and proven quality control methods, stand 

MiniScribe can offer this combination of low cost, behind every MiniScribe I we deliver. 
high performance and high reliability because of • For complete details, call (303) 651-6000. Or, 
an innovative mixture of Winchester and other write MiniScribe Corp., 410 South Sunset, 
proven disk technologies. The designers of Longmont, CO 80501 . MiniScribe ·o™ ' '"' •• , , ........ ~. 
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Another spur to rapid innovation in 
modem design is the increasing use of 
dial-up databases such as those 
offered by CompuServe 
and The Source. 

noteworthy is Paradyne's model T-96, which sells for 
$2515 in 100-unit quantities. This 9600-bps modem is 
intended for use in full-duplex point-to-point applica
tions and features a 253-msec. training time (the time 
required to equalize the line and ensure adequate 
bandwidth; this operation occurs at the beginning of 
each transmission). It also provides fall-back operating 
rates of 7200 and 4800 bps and CCITT V.29 compatibility. 
Like other modems in its class, it furnishes built-in 
diagnostics and permits local or remote testing. 

The 300-bps connection 

Although data rates of 1200 bps and greater are 
rapidly assuming great importance for high-speed 
transmission in commercial applications, 300-bps 
modems are still well entrenched in personal-computer 
applications. And one innovative design in this field 
that meets the dual requirements of direct-connect 
operation and low price is Tek-Com's model TC 4007. 

This $495 modem has a dynamic range of -10 to -56 
dBm, is FCC certified and furnishes a built-in dialer with 
automatic re-dial capability. In addition, it permits field 
programming of an auto-dial function, either via its 
built-in keypad or with µc software. 

Also serving the personal-computer market, BC 

Electronics offers an interesting design built around 
the Motorola 6860 modem chip-the BC-103 300-bps 
modem. Priced at $225, this unit offers auto-answer and 
auto-dialing functions. It's strictly a hobby modem, 
though, and is sold through Heath Electronic Centers 
along with the optimized HDOS operating system 
designed to supervise it. 

Possibly the leader in 300-bps modems for personal
computer systems, though, is Hayes Microcomputer 
Products. Its most recent introduction is the Hayes 
Stack Smartmodem, designed to operate in any system 
equipped with an RS232 port and controllable by any 
language using ASCII character strings. 

The FCC-approved $279 modem furnishes built-in 
diagnostics and a system-monitor program that con
trols its functions. It also supports Touch-Tone or pulse 
dialing and can work through a PBX. 

Smaller and less expensive 

Even though the foregoing products represent sever
al advances in modem design, more are on the way. 
Universal Data Systems marketing vice president 
George Grumbles expects that, in 1985, OEMs will want 
speeds as great as 9600 bps at 300-bps prices. 

Moxon president Jim Jordan agrees and adds that 
future modems will be implemented almost entirely on 
one chip. At the same time, though, the nonintegrated 
portions of these modems will reside on several boards 
to minimize crosstalk and other technical problems; it 
will probably be some time before single-board modems 
totally supplant multiboard units. (Such single-board 
units will eventually occupy less than 20 sq. in. of real 
estate.) 

INNOVATIVE MODEM SUITS LOCAL NETWORKS 
CONSIDER THE STANDARDS 

Virtually all modems available 
conform to the standards established 
by Bell or to those established by the 
Consultative Committee for Interna
tional Telephone and Telegraph 
(cc1n). The latter are rapidly becom
ing the accepted alternative because 
of increased worldwide data commu
nication; even Bell is moving toward 
using the cc1n definitions. 

Systems designers establishing a 
local-area network (LAN) should 
consider a new modem design from 
the Microperipheral Corp. This as-yet
unnamed modem operates at 4800 
bps, has no filters and will sell for 
approximately $75 in OEM quantities. 
It does not meet Bell and cc1n 
requirements. 

Chief engineer Don Stoner explains 
that the device encodes data on the 
half cycle. One bit of data transmitted 
at 4890 bps, for example, is 
equivalent to using one half cycle at 
2400 Hz. This fact and the use of 
zero-crossing detectors in the receiv
er allow the modem to use the time 
domain between the zero crossings to 
convey digital information. Signal 
amplitude is, therefore, unimportant; 
in-line conditioning circuitry and 
training sequences are not neces
sary. 
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Even though the modem doesn't 
conform to accepted standards, 
Stoner believes that personal-com
puter users will find it acceptable, 
because with it they can inexpensively 
set up high-speed networks. He also 
believes that time-sharing houses will 
find the modem useful because an 
unlimited number of the devices can 
be connected, controlled by the 
clear-to-send (CTS) line. The tech
nique is much like using a hard-wired 
network system equipped with mas
ters and slaves. 

Because this modem approach is 
so similar to the network-server 
concept, it requires software to 
arbitrate line collisions and set 
priorities. The firm is now working on 
such software. 

The modem is expected to be in full 
production by early next year. 

The standards describe how signal
ing must occur over a line; band
widths, scrambling and training se
quences are laid out to provide 
modem compatibility . Design criteria 
for modems operating over the 
switched network or private 3002 
series lines require compliance with 
these standards. 

Although desirable in the sense of 
avoiding chaos in the communications 
world, compliance isn't cheap. Meet
ing Bell 21 2 standards for 1 200 bps 
operation, for example, increases 
modem cost because extra circuitry is 
required. 
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Although data rates of 1200 bps and 
greater are rapidly assuming great 
importance for high-speed transmission 
in the commercial world, 300-bps 
modems are still well entrenched in 
personal-computer applications. 

With the increasing combination of LSI-based modem 
designs and µps, the price of a full-duplex Bell 
212-compatible modem could fall to much lower than 
$400 as early as the first quarter of next year; 4800- and 
9600-bps units could tumble below $600 by early 1983. 

Databases push modem growth 

Another spur to rapid innovation in modem design is 
the increasing use of dial-up databases, such as those 
offered by CompuServe, Columbus, Ohio, and The 
Source, McLean, Va. Such applications, with their 
implication of large numbers of unsophisticated users, 
will call for very specialized smart modems with very 
low prices. 

Additionally, a report from the Yankee Group, 
Cambridge, Mass., forecasts that 65 percent of U.S. 
women will have full-time jobs by 1989, leaving 60 
percent of all metropolitan households unattended 
during school hours. This development could fuel 
demand for home-security systems and remote-con
trolled appliances-all of which will require modems. In 

FOR MORE INFORMATION ... 

addition, services such as Qube, Columbus, Ohio, 
Viewtron, Coral Gables, Fla., and Hi-Ovis, Osaka, 
Japan, will become commonplace, offering the public 
two-way communication for handling functions ranging 
from banking to shopping. The result? Further in
creased demand for specialized communication devices. 

Systems such as Microperipheral Corp. 's "public 
modem" (a variation on the Bell 202-type device) will 
also see increased use. This unit, like the Astrocom unit 
cited earlier, accommodates continuous data reception 
at 1200 bps while simultaneously sending data at rates 
as high as 150 bps. It can, for example, interconnect 
with a terminal at 9600 bps and, through speed
changing circuitry, reduce the transmission speed over 
the line to 150 bps. The public modem is priced at 
$199.50 with a $49 auto-dialing option. 

Microperipheral Corp. chief engineer Don Stoner 
explains that developing modems with low transmission 
speeds but high receiving rates lowers prices. He 
expects that similar techniques will be employed even 
as LSI prices decrease. Therefore, it shouldn't come as a 
surprise if less-than-$200, full-duplex, 1200- and 4800-
bps modems appear as early as 1983. • 

Carl Warren is western editor for EON magazine , which 
published this article in its Nov. 11 , 1981 , issue. 

For more information on the modem products discussed in this article , contact the following manufacturers 
directly or circle the appropriate numbers on the Information Retrieval Service card. 

Astrocom Corp. Hayes Microcomputer Paradyne Corp. Rockwell International 
120 W. Plato Blvd Products Inc. 8550 Ulmerton Rd. Electronic Devices Divi-
St. Paul, Minn. 55107 5835 Peachtree Corners E. Largo, Fla. 33541 sion 
(612) 227-8651 Norcross, Ga. 30092 (813) 530-2000 Box 3669 

(404) 449-8791 Anaheim, Calif. 92803 
(714) 632-3729 

BC Electronics 
Kinex Corp. Prentice Corp. 1001 W. Kristal Way 

Phoenix, Ariz. 85027 6950 Bryan Dairy Rd . 266 Caspian Dr. Tek-Com Inc. 

(602) 869-9650 Largo, Fla. 33543 Sunnyvale, Calif. 94086 2142 Paragon Dr. 
(813) 541-6404 (408) 734-9810 San Jose, Calif. 95131 

(408) 263-7400 

Bizcomp Corp. Microperipheral Corp. 
Box 7498 2643 151 st Pl. Northeast Racal-Vadic Inc. Universal Data Systems 
Menlo Park, Calif . 94025 Redmond, Wash. 98052 222 Caspian Dr. 5000 Bradford Dr. 
(415) 966-1545 (206) 881-7544 Sunnyvale, Calif. 94086 Huntsville, Ala. 35805 

(408) 744-0810 (205) 837-8100 

Codex Corp. Novation 
20 Cabot Blvd. 18664 Oxnard St. 
Mansfield, Mass. 02048 Tarzana, Calif . 91356 
(617) 364-2000 (213) 996-5060 
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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 
• 2 additional board slots-standard 

Cheap? No. 
Inexpensive? YES! 
Reliable? Definitely. 
Service? Nationwide by RCA 

5 at 
see u th 2532 

cc BOO 
N and th 1410 

soo 
cornde>' 

We look forward to telling you more. 

KIM TRON 
KIMTRON CORPORATION 

(408) 727-1510 
2255-H Martin Avenue • Santa Clara, CA 95050 
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27 Megabytes in a 51/4''Winchester. 
All without plated media or thin film tlim-flam. 

RMS does it again. Our new series boasts capacity to 18 
megabytes using conventional Winchester technology. And 
with our Data Express8 ·ll data separator, capacity increases to 
a generous 27 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 70 ms (average access time). 

Only RMS gives you all these features: 

CHOICE OF EIGHT CAPACITIES 

STANDARD 
megabytes 

RMS 518 18 

RMS513 13.5 
RMS509 9 

RMS504 4.5 

WITH DATA EXPRESS-II 
megabytes 

27 

20.25 
13.5 

6.75 

o Proprietary head positioning system with electronically 
dampened actuator o Buffered step mode o Integral 
microprocessor control o All DC voltages o Minifloppy form 
factor o Industry-standard 5'14 " Winchester interface 
o Electrical spindle brake o Landing /shipping zone outside 
the data area o Heat diss'ipation 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, Califo rnia 95035 

( 408) 946-6692 

japan: Tejian Advanced Products Corp. 
Tokyo (03) 506-4636 

Europe: Micro Memory Systems Ltd. 
England 635-40405-TEL 

Capacity without Compromise 
CIRCLE NO. 150 ON INQUIRY CARD 

SEE US AT NCC 1982, JUNE 7-10, AT THE GUEST-QUARTERS, GALLERIA WEST, HOUSTON, TEXAS 



lntroduc~the 
Freedom too: 

Now there's a high performance smart terminal with the one thing smart 
terminals have always been missing - a low price. It's the new Freedom 100 from 
Liberty Electronics. And you can see it for the first time ever at the NCC. 

The Freedom 100 comes with a complete six month factory warranty. If 
anything goes wrong, we'll fix it- or send you a replacement unit-within three 
days of receipt. If we don't, you get $100. Cash. 

The Freedom 100. It's the first in a long line of Freedom Series terminals with 
extraordinary price/performance standards. Like never before. 

Standard Features Liberty ADDS Lear Siegler Televideo"' Televideo"' 
Freedom 100™ Viewpoint ADM21 910 Plus 925 

7 X 9 Dot Matrix J/ 
25th Status Line J/ V' 
Video Attributes By Character J/ V' 
Attributes Req No Display Space J/ V' 
Line Drawing Character Set J/ 
Screen Tilt J/ V' V' 
Read Cursor Address J/ V' V' V' 
Detachable Keyboard J/ V' V' 
Separate Function Keys 9 3 1 1 11 
Insert/ Delete Line Key(s) J/ V' V' 
Insert/ Delete Character Key(s) J/ V' V' 
Clear EOL/ EOP Key(s) J/ V' V' 
Print Key J/ V' V' 
Block Mode J/ V' V' V' 
Time of Day V' 

See it in action at NCC booth A300. 
CIRCLE NO. 154 ON INQUIRY CARD 

[[!LIBERTY 
Liberty Electronics USA 
100 Clement Street 
San Francisco, California 94118 
(415) 751-7560 

Freedom 100"' is a trademark 
of Liberty Electronics USA. 





SPllCH TICHNOLOGY 

Exploring 
practical speech 1/0 

TOM BRIGHTMAN and SHARON CROOK, Texas Instruments Inc. 

Minicomputer-based speech-development systems and LPG 
allow designers to trade naturalness for storage 

Man/machine communications via speech will soon be 
commonplace in minicomputer- and µc-based systems. 
Just as modern visual-output devices that present 
information on pages of hard copy or through CRT 

terminals have replaced crude lamp and tape displays, 
synthetic-speech output will supplant bells and buzzers. 
Speech is the principal means by which people commu- s 
nicate with one another; why not use it with machines? 

Military 

Consumer 

Computer 

Industrial/ 
telecommunications 

Technology bridges the gaps 

Market analysts predict a glowing future for speech
I/o products (Fig. 1), but gaps in technology have 
delayed the introduction of speech into intelligent 
systems. Mechanical tape and disk drives using analog 
recordings are expensive, bulky, power consuming and 
failure prone. Further, they can play back only 
prerecorded information sequentially. Methods of pro
viding synthetic-speech output based on digital LSI 

chips address these problems. Several digital methods 
allow designers to trade off limited vocabularies of 
realistic-sounding speech for less natural-sounding, but 
unlimited, vocabularies. 

Advanced semiconductor technology, efficient mod
eling of the human vocal apparatus and innovative 
digital filters based on linear predictive coding (LPC) 

techniques have been blended into chip sets that deliver 
practical synthetic speech output. Practical speech 
output can be produced by waveform synthesis, 
constructive synthesis or analysis synthesis. 

Waveform synthesis 

Waveform synthesis recreates the original speech 
waveform by sampling the input at appropriate inter
vals. The most popular sampling rate is B KHz, 
corresponding to a 4-KHz speech bandwidth. Quantizing 
each of these samples into B to 12 bits results in data 
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Now Mid·'80s 1990s 

Voice synthesis Voice synthesis/recognition 

Fig. 1. Speech-1/0 growth In each market. During the latter half of 
the decade, algorithmic and fast signal-processing chip break
throughs will provide the foundation for practical systems that can 
listen as well as speak. lndustrialltelecomm and computer products 
will supply the original volume and interest needed to spur on the 
cost-sensitive consumer-product sector. Meanwhile, military applica
tions will grow slowly but steadily. 

rates from 64K to 96K bits per sec. These rates make 
unaided waveform synthesis impractical because too 
much information must be stored. The data for each 
sample are stored sequentially, eventually to be 
reformed into an analog signal via a digital-to-analog 
converter. Pulse-code modulation (PCM) is a commonly 
used example of waveform synthesis. 

Data rates and storage requirements can be reduced 
drastically while maintaining excellent speech fidelity 
by electronically modeling the vocal tract. These 
techniques do not attempt to preserve the character of 
the input waveform. Rather, the raw input data are 
processed into parameters that control an electronic 
model of the vocal apparatus. Texas Instruments Inc.'s 
LPC technique models the human voice mechanism by a 
10-pole time-varying, digital lattice filter with excita
tion for voiced and unvoiced speech (see "Linear 
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Linear predictive coding is an 
efficient way to compress data that 
represent speech. LPC also provides a 
reliable, accurate method for estimat
ing a set of parameters that closely 
characterize a linear, time-varying 
model of human speech production. 
The basis of LPC analysis is that, over 
a finite interval, a speech sample can 
be approximated by a linear combina
tion of its previous samples. Minimiz
ing the sums of the squared 
differences between actual speech 
samples and appropriately weighted 
linearly predicted values determines a 
unique set of prediction coefficients. 

Speech can be readily synthesized 
from LPC parameters by the same 
model or representation of human 
speech production that was used for 
the analysis. Synthetic speech is 
generated in frames corresponding to 
the original samples. These frames 
are recreated by linearly combining 
previous speech samples that have 
been weighted by the prediction 
algorithm. 

LPC's success in generating low 
data-rate, high-quality speech de-

LINEAR PREDICTIVE CODING 

pends on the accuracy with which its 
fundamental model applies to the 
physical process that produces 
human speech. Hence, the anatomi
cal mechanism (a) in which vocal 
cords excite the resonating mouth and 
nasal cavities is the touchstone. This 
leads directly to the simple two-unit 
functional description. 

In the more complete representa
tion (b), the composite spectral effects 
of radiation, vocal tract transfer 
function and glottal excitation are 
included in the steady state of the 
time-varying linear filter. This repre
sentation is excited by an impulse 
train to simulate voiced speech or a 
random-noise source to simulate 
unvoiced speech. Slowly varying 
parameters control the synthesizer: 
pitch period, voiced/unvoiced switch
ing, gain or energy value and 1 o 
prediction (K) coefficients. These 1 o 
K-parameters are ' also the reflection 
coefficients of the 1 o-pole lattice filter 
that models the vocal tract. 

An impulse generator excites 
voiced sounds by producing a fixed 
amplitude pulse at the start of each 

(A) The basic model 

Nasal 
cavity 

Vocal 
cords -l'blt+-....... J. 

Energy 

Voiced frame xx xx 
Unvoiced frame xx xx 
Repeat frame xx xx 
Silence 0000 
Stop code 1111 

0 

0 

1 

( ) =used with 5200 Series processors 

(0) Frame data requirements 

292 

Pitch 

XXXXX(X) 

00000(0) 

XXXXX(X) 

Mouth·nasal 
cavities l) 

Source of 
excitation 

K1 

xxxxx 
xxxxx 

K2 

xxxxx 
xxxxx 

Periodic impulses 

(B) Implementing the model 

K3 K4 KS K6 
xx xx xxxx xx xx xx xx 
xx xx xxxx 

pitch period. A white-noise generator 
excites unvoiced sounds by producing 
uncorrelated but uniformly distributed 
samples with unity standard devia
tions and zero means. The model's 
voiced/unvoiced control selects be
tween the two excitation sources, 
while the gain control determines 
excitation amplitude. 

LPC speech is sampled over 
frames, and LPC vocabulary is stored 
in the same frame format. Each frame 
contains data that represent ampli
tude, pitch or frequency and reflection 
coefficients. The data structure for 
each parameter in an LPC frame (c) 
indicates that as many as 49 bits are 
needed to represent a frame of voiced 
speech. (Series 5200 synthesizers 
require a soth bit.) For the worst 
casEr-voiced speech-the maximum 
data rate is 40 frames per sec. x 49 
bits per frame or 19.SK bits per sec. 

Frame lengths can be shorter, 
however. Unvoiced, repeat, silence 
and stop-code frames (d) all require 
far fewer bits than do voiced frames. 
Average LPC speech typically requires 
11 .SK bits per sec. 

Vocabulary 
memory 

10-stage filter 
1,2,4,4, ;i 8,9, 10 

K7 KB K9 

xx xx XXX. xxx 
K10 

xxx 

Digitized 
speech 

Bits 
required 

49(50) 
28(29) 
10(11) 

4 
4 
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Two billion characters 
and still going strong. 

We build Dataroyal computer printers 
to perform day after day in the harshest 
environments. As an example, we ran
domly chose five of our original produc
tion printers and ran them continuously 
in a life test that lasted 24 hours a day, 
7 days a week, for 2 years. In that time 
they each printed more than two billion 
characters. They operated at a 100 per
cent duty cycle and 100 percent print 
density, and achieved an MTBF of 2,281 
hours. This means from eight to ten years 
of maintenance-free operation in normal 
applications. 

We achieve that kind of product 
reliability with modern LSI circuitry 
and fewer moving mechanical parts. 

Computer systems manufacturers 
choose Dataroyal with confidence as do 
Fortune 500 companies who use Data
royal with the finest business computers. 

If you want a trouble-free computer 
printer, you want one from the company 
that's going strong. Call or write Dataroyal 
Incorporated, 235 Main Dunstable Road, 
Nashua, New Hampshire 03061, (603) 
883-4157. Or contact your local dealer 
for Dataroyal information. 
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Analysis synthesis accurately preserves 
the character of the speaker's voice, 
including intonation, accent, dialect and 
pitch, in any language. 

predictive coding," p. 292). The bit rate of the coded data 
for pitch, energy level and the 10 filter parameters is 
typically 50 to 100 times lower than that needed for 
waveform synthesis. 

The power of LPC for synthesizing speech stems from 
the accuracy of its representation of the human vocal 
apparatus. Because the model contains so much of the 
information also in the speech waveform, only time 
variations must be stored; the model provides the rest 
of the speech signal. It accounts closely for composite 
spectral effects of radiation, vocal-tract transfer func
tion and glottal excitation. 

Constructive synthesis 

Constructive synthesis techniques generate speech 
output from a library of token sounds under the 
guidance of a set of rules. Every spoken language can 
be broken into less-than-word-sized speech tokens 
called phonemes. English, as spoken in the u.s. , divides 
into 42 such building-block sounds. Using a set of rules, 
a language's phonemes can be strung together into any 
word. But phonemes are only approximations of all the 
sounds used. Words fashioned from so few basic sounds 
do not sound human. 

Tl's constructive-synthesis implementation expands 
the original 42-phoneme set into 128 allophones. These 
are fine variations of the basic sounds to allow for slight 
differences in them as they occur in different words. 
Allophonic speech sounds more human, but still unnat
ural. Only speech synthesized from actual human input, 
as in analysis synthesis, sounds truly natural. Howev
er, allophonic rule sets are constantly refined for more 
naturalness. 

A useful technique for building words via construc
tive synthesis is called a text-to-speech vocabulary
building arrangement, in which text representations of 
the words to be output serve as input (Fig. 2). To create 
a vocabulary for a product, a user at a CRT terminal of a 
speech-development system keys in individual text 
words. The system's translator dissects them into 
appropriate LPC-coded allophones stored in the library. 
Storing the allophones as LPC parameters cuts the 
required memory size. The parameters representing 
these segments of speech sounds are then concatenat
ed, or strung together, according to the system's rules. 
The LPC representation of the allophonic word approxi
mation is then put into an LPC speech-synthesizer chip. 

The text-to-speech system operator listens to the 
resulting synthetic-speech output to decide whether 
the word is pronounced properly. If not, several options 
for adjusting the output sound are available. A simple 
and effective technique for tweaking output words is 

294 

Text Allophones LPG 

I--+< Translator 
Allophone 

st ringe r speech CJ 
chip 

~ 

l:ijsp~o• 
output 

Allophone Text-to-

library speech 

(ROM) rul es 
(ROM) 

Fig. 2. Text-to-speech systems provide unlimited vocabularies in 
any language. Though the output is mechanical, its flexibility can be 
useful in non-repetitive situations. Tl's TTS system uses relatively 
fine-grained speech tokens called allophones that are strung together 
under a set of rules for the language. The rule set can be enlarged to 
account for such variables as dialect or intonation. 

Script 
generat ion 

Data 
co llect ion 

LPG 
analysi s 

Fig. 3. Analysis synthesis vocabulary development is performed 
in five steps. A script of the required words and phrases is 
generated off line. Data are collected from a spoken rendition of the 
script. The raw data undergo LPG analysis, then are edited by 
auditioning. Approved vocabulary data are committed to EPROMs 
for prototyping. 

deliberately misspelling the input text. 
Analysis-synthesis vocabulary development follows a 

different routine (Fig. 3). The first step is an off-line 
process in which the complete vocabulary for a product 
is written into a script. This script contains all the 
words that will be used and repetitions of words that 
are to be used in varying contexts. In addition, phrases 
that must be spoken in a special way can also be 
included in the script. 

After the script is generated, a recording session 
takes place. In this step, data derived from a speaker's 
reading of the script are collected. Typically, the 
speaker is a celebrity whose image enhances a product. 

Next, data undergo LPC analysis, in which data are 
transformed from direct analogs of speech waveforms 
to LPC-10 parameters. LPC analysis extracts energy, 
pitch and K-parameters (the reflection coefficients for 
the 10-pole time-varying lattice filter). The LPC param-

NEXr MONrH IN MMS 

The June issue of Mini-Micro Systems will 
profile small business computers. The profile will 
include analyses of several new business-computer 
products and working descriptions of recently 
introduced business application packages . 

Also scheduled in the feature section: 
•Laboratory and i ndustrial small-system 

applications . 
•How the new 16- and 32-bit architectures affect 

the small-system OEM. 
•New developments in peripherals , memory and 

networks . 
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All these th!ngs are ingrained in 
our memories. 
Only one company makes DEC®-compatible 

add-in memories with the best reliability/ 
s~ppart/delivery /price combination 
in the business. And ifs not DEC. 

In the several years that we've been in the 
DEC-compatible odd-in memory business, our 
boards hove proven their performance and relia
bility where it counts the most. In the field . 

Thars why we were the first to offer a full 
two-year warranty on the industry's broadest line 
of memories for your VAX,® UNIBUS,® or 0-BUS 
systems. 

But that's just port of the story. We also bock 
up every board we make with extensive technical 
support facilities, complete technical documenta
tion, competitive pricing and off-the-shelf delivery. 

The lowest cost over the llfe of the board. 
Notional is your best buy for one simple reason: 
only we offer the highest quality odd-in memoriE!s 
for the lowest overall cost. 

Because the true cost of any board involves 
a lot more than just the initial purchase price. The 
cost of losing uptime hos a for greater impact on 
your bottom line. 

The high degree of reliability and service that 
go into our memories means you get more uptime 
out of them, year ofter year. 

In fact, our actual MTBF hos proven itself to 
be fully 96,000 hours. 

Rellablllty designed In from the start. 
Of course, on MTBF like that is by no means a 
coincidence. 

It comes from designing in quality. It comes 
from extensive testing (oll IC's meet our stringent 

MINI-MICRO SYSTEMS/May 1982 

A+ testing criteria) and quality control during 
manufacture. And it comes from a 72-hour 
dynamic burn-in at 75°C on every board that 
goes out the door. 

All the support you need, when you need It. 
In addition to our two-year warranty, we also 
stand behind our products. 

Thars why we offer toll-free "hotline" num
bers. And that's why our boards come with a 
complete set of technical documentation and 
spore RAMs. And thars why we also offer an 
emergency board replacement program at a very 
small fee. 

Because when you need assistance, you 
don't need to wait for it. 

Technological Innovation. lrs not surprising 
that our odd-in memories ore the best you can 
buy. After all, they're made by the some Practical 
Wizards who brought you HEX 3000,™ the first 

hex-wide UNIBUS peripheral controller that does 
the work of three for the price of one. 

We also developed NURAM!M an entirely 
new 8MB semiconductor memory resource 
that dramatically improves the throughput and 
reliability of any UNIBUS system. 

For complete details on our add-in memory 
products (or for your nearest rep or broker /dealer), 
simply send in the coupon below or coll toll-free 
at (800) 538-8510. In California coll 
( 408) 736-6994. 

When you're looking for the highest quality 
DEC-compatible equipment at the right price, it 
pays to hove "Notional" ingrained in your 
memory, too. 

HEX 3000 and NURAM ore trademarks of Notional Semiconductor 
Corporation. 

DEC, VAX and UNIBUS ore registered trademarks of Digital Equipment 
Corporation. 

-------------1111 I Please send me literature on your: I 
D Add-in memory products. D HEX 3000 peripheral controller. D NURAM semiconductor disk. 

I NAME National Semiconductor Corporation I 
2900 Semiconductor Drive 

TITLE PHONE Mail Stop 7-315 

I 
Santa Clara, CA 95051 I 

COMPANY__________ _ ~National 

I 
ADDRESS ~Semiconductor 

1 CITY STATE The Practical Wizards 
----ZIP__ of Silicon Valley 
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RG? 
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, Equllite, 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
tifu I, 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. 

TANDBERGDATA===== 
Tandberg Data, Inc. 
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Contextual recording of words and their 
subsequent selective concatenation 
inject natural stress and inflection 
throughout a phrase. 

eters are then played into a speech-synthesizer chip, 
and the resulting output is auditioned. During this step, 
the LPC-10 data can be edited or tweaked to improve 
their quality or compress them further. LPC analysis 
and editing compress the raw audio-input pattern data 
rate of about lOOK bits per sec. to an average of 12.4K 
bits per sec. If the required editing becomes too 
extensive or cannot produce the required speech 
output, the speaker must be rerecorded. 

Once the vocabulary meets all the requirements and 
is approved by the customer, it is committed to EPROM 
for inclusion in product prototypes. High-volume appli
cations could cut vocabulary-storage chip cost by 
masking the LPC vocabulary data into less expensive 
ROMS. 

COMPARING VOICE SYNTHESIS TECHNOLOGIES 
Analy1l1 1ynthe1l1 Conatructlve 1yntheli1 

Vocabulary Generates acoustical speech Bullds word by stringing 
development signals using models of together basic tokens of 
process human speech·production speech using a set of rules 

mechanism 
Vocabulary Human speaker Software program 
source 
Vocabulary Limited Infinite 
size 
Speech Sounds natural Sounds mechanical 
quality 
Data 1150 bits for each 80 bits for each sec. of 
storage sec.of speech speech, plus 5K bytes for 
requirement core llbrary of allophones 

Analysis synthesis accurately preserves the charac
ter of the speaker's voice, including intonation, accent, 
dialect and pitch, in any language. Many applications 
demand a sense of urgency, authority or other nuances 
that the complex signals of natural speech contain. 
Also, along with single-word inputs, entire phrases and 
sentences can be processed to preserve authentic 
personal inflections. Hence, analysis synthesis delivers 
the most natural-sounding speech. However, because 
someone must utter the vocabulary before it can be 
auditioned, the technique is more time-consuming than 
others. 

Construction versus analysis synthesis 

Compared with analysis-synthesis methods, con
structed speech sounds somewhat mechanical. Rather 
than the phonetic accuracy of each speech token, the 
major limitation on the quality of phonemic, or even 
allophonic, speech is the number of tokens used and the 
size of the rule set. The number of speech tokens can be 
increased almost indefinitely to account for coarticula-

MINl·MICRO SYSTEMS/May 1982 

tion effects that occur in natural speech. Also, more 
rules can make the output sound more natural. 
Constructive-speech systems offer unlimited vocabu
lary, however. 

Another consideration in deciding between analysis 
and constructive synthesis is their respective data
storage requirements. The natural-sounding speech of 
analytic methods requires more data storage. For 
example, a typical analysis-synthesis system produces 
1 sec. of synthetic speech at a stored-data cost of 11.5K 
bits. The storage requirement increases proportionate
ly to the required speech duration. 

By way of contrast, a constructive-synthesis vocabu
lary derived from a 256-element allophone library 
might need to call up only 80 bits to produce a 
corresponding 1-sec. utterance. Thus, the data-storage 
requirement is slashed by 150 times. However, storing 
the core library of allophones requires an additional 5K 
bytes. 

Developing product vocabularies 

Analytic and constructive systems also differ mark
edly in the way their vocabularies are developed. 
Constructive synthesis has an advantage because its 
sequences of phonemes, allophones or other speech 
tokens can be edited manually for immediate review 
and production. Conversely, analysis synthesis de
mands sophisticated data acquisition and analysis 
before the synthetic speech is produced. 

Constructive systems use text-to-speech algorithms 
that reduce development time by directly and immedi
ately converting into the appropriate data sequences 
typed descriptions of the words to be output. Hence, 
audition is immediate. Text-to-speech algorithms can 
be highly accurate; Tl's system produces 97 percent 
correct phonemes on the first pass. 

With continuing development, differences between 
methods of speech synthesis will narrow. LSI and VLSI 
chips will play important roles in the future of both 
methods. Lower cost encoding systems will unburden 
the vocabulary-development process for analytic sys
tems; dedicated ICs will facilitate real-time encoding 
enabling speedy generation of high-quality analytic 
vocabularies. Concurrently, text-to-speech generation 
will migrate from software-based minicomputer emula
tions to low-cost LSI or VLSI hardware. 

A hybrid approach to developing product vocabular
ies is practical. High-quality but limited vocabularies 
that remain fixed throughout a product's life cycle call 
for analytically synthesized LPC; larger and more 
flexible but unnatural sounding vocabularies are the 
province of constructive synthesis. In both, LPC-10 
modeling and coding can reduce data-storage require
ments. Many applications could benefit from a combina
tion of the two methods. To this end, TI offers 
dew~lopment systems based on the 5220 speech
synthesis processor chip. These systems can produce, 
separately or together, constructively or analytically 
synthesized vocabularies. Such development systems 
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Regardless of the synthesizing method 
used, the resulting data are referenced 
and addressed in common. 

provide a wide range of voice-synthesizing capabilities. 
Regardless of the synthesizing method used, the 

resulting data are referenced and addressed in com
mon. In addition to generating vocabularies, speech
development systems should provide mass-storage and 
management facilities for filing and accessing speech 

8 Speaker's 
console ------. 

Monitor 

(c 

Microphone 

c 

DS990 
computer 

Data
collection 
processor 

EPROM 
program 

Director 's 
~--- console 

Microphone 

code. In this way, libraries of speech output can be 
developed. 

The major hardware components of a speech-record
ing and analysis system, the signal-processing path and 
a director monitoring a script rendition by a speaker in 
a sound-isolation area are shown in Fig. 4. The 
director's console displays frames of newly generated 
LPC data for editing. 

The system can also be equipped via appropriate 
software packages with text-to-speech vocabulary
generation facilities. In Tl's system, data can be 
entered in an appropriate form at the text, phonemes, 

b 

Varying • ./\,. ... 
(,..--,---...-~I f'ow[V V\NY#\/' 
' air pressure 
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digital 
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samples 

Digital speech 
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L ____ _ 
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Digital-to
analog 
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Digital 
speech 
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,-----------~ 
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Fig. 4. Developing vocabulary for analysis-synthesis systems is best done under studio conditions. (a) Minicomputer-based 
speech-development system facilitates the five-step process described in Fig . 3. LPG synthesis reverses the steps of LPG analysis. (b) 
Analysis synthesis signal-processing path. (c) Console displays frames of newly generated LPG data for editing, as speaker reads from script. 
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Anacom now has a family of 8 
reliable models. From heavy duty 
data processing to graphics, to 
word processing , forms handling 
and more! 

Standard features include: 
• True 100% duty cycle rating 
• Logic seeking , bidirectional 

printing 
• Ribbon cartridge 

RELIABLE 
FAMILY 

• Underlining with true descenders 
• 150 characters per second 
• Serial or Parallel interfacing 
• 110 to 9600 baud 
• Original plus 4 copies 

ANACOM 'S "Z" features on either 150's or 160's: 

Four character sets (fonts) 
6 Character sizes 
Graphics, dot addressable 
Correspondence quality (text mode) 
Print-all mode (prints all control codes) 

ANACOM'S MODEL 160 SERIES : 

• Pays for itself by saving forms 
• Print at the tear line 
• True demand document delivery 
• Forms handling/data processing 

4K buffer 
• Seven language sets available 
• Interfacing parallel serial with 

XON-XOFF; DTR & ETX/ACK 
• 9 x 12 dot matrix 

• Software select/deselect 
• 132 columns on 8 '' @ 16.5 pitch 
• Tabbing, horizontal & vertical 
• Italics set included 

The Anacom 160/1602 is the ONLY heavy duty LOW COST Demand 
Document Printer available today. The 160 allows the completed form 
to be torn off at the print line so you can end wasted forms forever. 
Print on the last line of a form, tear it off and immediately be ready to 
print the first line of the next form. Save checks , labels, tickets , etc. 

• Virtually ends wasted forms 

-

-P-ri -nt-er-s-ta-n-ds_s_h_ow_n_c_o_ur-te_s_y _of-: ----' ANACOM ' -----D-is-tr-ib_u_to_r_l_n_q_ui-ri_e_s _w_e_lc_o_m_e CF&A, Gardena, Californ ia \ } 

ANACOM GENERAL CORPORATION 1116 E. VALENCIA DR ., FULLERTON, CA 92631 PHONE 71 4/ 992-0223 TWX 910 / 592-1282 
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The major determinant of which 
controller-chip series is appropriate for 
an application is the system-bus width. 

allophone or LPC-10 parameter level (Fig. 5). When 
editing is required, an operator can call on the CRT 

descriptions of the utterance in the four levels. 
The screen representations of text, phoneme, allo

phone and LPC-10 versions of the word "edit" are shown 
in Fig. 6. The coarsest representation breaks the word 
into four phonemes. The allophonic version consists of 
six parts, each of which invokes a more specific sound 
than do the corresponding phonemes. These six allo
phones give rise to 28 frames of LPC-10 data. 

In each data frame, the LPC model requires as many 
as 12 parameters, representing energy, pitch and 10 

reflection coefficients, Kl through KlO. Unvoiced 
sounds (those with an energy parameter of zero) such 
as are made when enunciating "s," "f," "sh" and "t" 
require only four of the 10 reflection coefficients. The 
only unvoiced sound in "edit" is the t at the end of the 
word. Thus, in frames 22 through 28, only the first four 
K-parameters are needed. 

The binary-data representation (Fig. 6) indicates a 
method for additional compression of data to be stored. 
Setting the repeat bit indicates that the values of the 10 

reflection coefficients in one frame are identical to those 
in the previous frame. The slowly varying character of 
actual speech allows the repeat bit to be used often. 
This single bit eliminates the need to store all other 
data for its associated frame. 

In addition to traditional design considerations such 

Constructive synthesis 

as cost, packaging and hardware/software trade-offs, 
speech output raises some unique system-level and 
support questions. Analytically or constructively syn
thesized vocabularies must be chosen. Also, linguists 
and human-factors specialists, often better then com
puter professionals, understand that product-specific 
speech must be tailored for its intended user popula
tion. To this end, ranges for end-user's age, education, 
geographical and employment background are only 
some of the factors in determining how to convey 
intended information. In addition, pitfalls must be 
avoided, such as offending users by implying that they 
have done something incorrectly. 

How well a total message must be spoken must be 
considered in addition to the choice of analysis synthe
sis versus constructive synthesis. If each word is 
recorded in only one of the several possible contexts 
that a product can use it, phrases will be monotonic 
and, therefore, fatiguing to the listener. A rising and 
falling pitch, appropriate to the context, conveys more 
information, compels greater attention and is more 
pleasant to the ear. 

The process of contextual recording provides further 
grounds for serious consideration. Storing entire 
phrases exactly as they are to be output is highly 
memory intensive when many words are duplicated in 
several phrases. Instead, system designers can store 
individual words pronounced appropriately for the 
contexts in which they will be used. For instance, a 
word at the beginning of a phrase should be empha
sized, while at the end, the word should contain less 
energy. Contextual recording of words and their 
subsequent selective concatenation inject natural stress 
and inflection throughout a phrase. 

LPC-10 

Input Input Input 
Text -to-speech phonemes allophone LPC-10 
system data flow numbers 

Ill IV 

Input Convert to Convert to Convert Audition data 
text phonemes allophones to LPC-10 for quality 
data 

Edit Ed it Edit Edit 
text phonemes allophones LPC-10 

Program Yes Send EPROMs 
EPROMs for for 

target checkout mask ROMs 

Re-edi t 

Fig. 5. Text-to-speech processing path. Data can be entered into and edited on Tl's system at four levels: text, phonemes, allophones 
and LPG. 
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Get Mini action 
for Micro money 

with rel D!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-lSMB SW' Winchesters-microprocessor controllers, 
self-testing, handle one or two drives. 
1.2-2.4MB 8 11 Floppies-Shugart single or double sided, 
dual double sided, double density-to the capacity you 
need. RL 01/02. 
30MB Tape-a cartridge in place of a floppy, for more 
capacity in a removable media back-up. 
160MB Disk Drive-and still in a desk-top possibility, 
with top access, front controls, 5 read/write surfaces
you can even add another 160MB back-up. 

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. 
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. 
RT-11, TSX-Plus .. Operating Systems-real time, single or 
multiple users . Any DEC operating system functions on 
REMS computers. 
REMS Flexibility - for systems or components. 

REMS offers 10 different systems plus 13 different chas
sis/power supply/storage configurations plus separate disk 
pack/controller combos-the 
flexibility you need for the 
system you need. 

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

re11"1!i Systems and 
Technology 

2215-29th St. S.E. Building C-1 
Grand Rapids, Mich. 49508 

Ph. 616/24 7-6920 

When you need a Mini, but not its price 
Distributor, Dealer, OEM inquiries invited. 

•Trademark of Digital Equipment Corp. ..Tra demark of S& H Computer 
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Waveform synthesis recreates the 
original speech waveform by sampling 
the input at appropriate intervals. 

More mundane design considerations also apply, but 
with speech-related emphasis. Time and cost can 
sometimes be traded off against one another. Simple 
brute-force recording of all the required phrases can 
shorten vocabulary-development cycle time at the 
expense of memory space. Using standard vocabulary 
ROMS that are preprogrammed with canned words can 
be the quickest and least expensive option if a 

r-· 

TEXT VERSION EDIT 
PHONEME VERSION EHDIHT 
ALLOPHONE VERSION EH2 D- IH2 IH1 T + H# 

Frame Erms Ee Pitch K1 K2 K3 K4 K5 K6 K7 KS K9 K10 

1. • EH2 
2. 3S27 14 44 20 16 s 5 s s s 6 5 5 
3. 5364 14 44 20 16 s 5 s s s 6 5 5 
4. 397S 14 44 20 18 s 5 7 7 s 6 5 5 
5. 3255 14 44 20 18 s 5 7 7 s 6 5 5 
6.· D-
7. 0 0 46 10 7 9 7 s 6 11 2 4 2 
s. 56 2 46 11 4 9 6 s 7 11 2 5 2 
9. 655 10 46 27 21 s 7 5 5 4 2 4 6 

m· 1H2 
11 . 1277 12 44 20 18 6 4 5 8 9 6 3 5 
12. 2129 13 44 17 1S 5 4 7 9 10 6 3 3 
13. 163S 12 44 17 1S 5 4 7 9 10 6 3 3 
14. 1310 11 44 17 1S 5 4 7 9 10 6 3 3 
15. • IH1 
16. 1531 13 4S 20 16 9 0 5 7 7 4 6 5 
17. 1310 12 4S 20 16 9 0 5 7 7 4 6 5 
1s.· IH1 
19. 1531 13 4S 20 16 9 0 5 7 7 4 6 5 
20. 1310 12 4S 20 16 9 0 5 7 7 4 6 5 
21. • T + H# 
22. 26 0 0 30 17 9 12 
23. 21 0 0 30 17 9 12 
24. 0 0 0 30 17 9 12 
25. 0 0 0 30 17 9 12 
26. 917 6 0 30 17 9 12 
27. 393 6 0 25 14 9 7 
2S. 173 4 0 20 12 s 4 

BINARY DATA, FRAME REPEATED 

Energy Repeat I Pitch K1 K2 K3 K4 

1110 0101100 10100 10000 1000 0101 
1110 1101100 
1110 0101100 10100 10010 1000 0101 
1110 1101100 
0000 
0010 0101110 01011 00100 1001 0110 
1010 0101110 11011 10101 1000 0111 
1100 0101100 10100 10010 0110 0100 
1101 0101100 10001 10010 0101 0100 
1100 1101100 
1011 1101100 
1101 0110000 10100 10000 1001 0000 
1100 1110000 
1101 1110000 
1100 1110000 

0000 
0000 
0000 
0000 
0110 0000000 11110 10001 1001 1100 
0110 0000000 11001 01110 1001 0111 
0100 0000000 10100 01100 1000 0100 
1111 

ready-made vocabulary matches a product's needs. 
For specialized vocabularies, masked ROMS provide 

the lowest cost in high-volume applications. However, 
the typical eight-week delivery time for masked ROMS 
can delay a product's introduction. EPROMs, though 
more expensive, can be available immediately. A 
compromise is to introduce a talking product with 
EPROM-based vocabulary and follow it with less expen
sive masked-ROM versions. 

Nuts and bolts of speech are simple 

The most difficult speech-development decisions 
occur early in the design cycle. Hardware and software 

Interrupt 

Host TMS5220 
VSP r' 

~ 

0-16 VSM (ROM) 

v--rrj I-
RAM 

Data 
f-i 

EPROM 

Fig. 7. Typical speech subsystem that works into an 8- or 16-bit 
bus can be implemented easily in hardware with the TMS 5220 
chip and an appropriate number (as many as 16) of voice-synthesis 
memory ROM chips. Vocabulary data can be supplied to the 
voice-synthesis processor chip via the host CPU from any available 
source. 

K5 K6 K7 KS K9 K10 

1000 1000 1000 110 101 101 

0111 0111 1000 110 101 101 

1000 0111 1011 010 101 010 
0101 0101 0100 010 100 110 
0101 1000 1001 110 011 101 
0111 1001 1010 110 011 011 

0101 0111 0111 100 110 101 

Fig. 6. Five versions of the word "edit" on Tl's development system: text, phonemes, allophones, decimal LPC-1 O and binary LPC-1 o. The 
text word expands to four phonemes, and then to six allophones for better prosody. Much more storage capacity is needed to accommodate 
the LPG data of 28 frames, but this form provides natural, recognizable speech. 
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Theres a good reason why Printronix 
can give you a full one-year warranty 
when most other printers draw the line 
at 90-days. 

The reason: Unequalled reliability 
Our reliability comes not only 

from what we put into our printers, but 
also because of what we leave out. For 
instance, Printronix printers have 50 per
cent fewer components than mechanical 
font printers. So there's less to go wrong! 

And this same simple design has 
given our printers a head life 4 to 8 times 
longer than serial printers. And while 
drum, chain and belt printers require 
periodic adjustments of hammer flight 

time or character alignment, Printronix 
printers never do. 

So, before you buy a printer, read the 
fine print on their warranty. If they're not 
giving you the same full one-year war
ranty that Printronix offers, then its a sure 
bet they're not giving you the same solid 
reliability that Printronix gives. 

For complete information on our150, 
300 and 600 line-per-minute printers call: 
(714) 549-7700. Orwrite: Printronix Inc., 
17421 Derian Ave., P. 0. Box 19559, Irvine, 
CA 92713. 

PRINTRONIX 
It's simple, to be reliable. 

REGIONAL SALES OFFICES: PACIFIC; Irvine, CA, (714l 549-7700. WESTERN; Colorado Springs, CO, 
(303l 593-0052. CENTRAL; Westmont IL, (312) 325-3662. ATLANTIC; Nashua, NH, (603l 888-6140. 
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Data rates and storage requirements 
can be reduced drastically while 
maintaining excellent speech fidelity by 
electronically modeling the vocal tract. 

implementations are straightforward. LSI-based speech 
subsystems use only two elements to store synthesized 
vocabulary: the synthesizer and the voice-synthesis 
memory (VSM). Minicomputer- and µc-based systems 
already have all the control-power needed for speech. 
Equipment with enough unused memory space can 
forego the dedicated speech memory. 

Speech-synthesizer chips require very little control 
power of the host CPU. Depending on the synthesizer 
(series 5100 or 5200), only seven or eight commands run 
the whole show, managing the synthesizer chip and 
accessing vocabulary. Series 5100 chips operate with 

System flow diagram 

Computer 
terminal 

Continue 
normal 

interac t ion 

System components 

CPU 

System CPU 

Computer 
terminal 

Yes 

Interface 

the commands reset, load address, read and branch, 
speak, test talk, read bit and output. Series 5200 chips 
also offer an interrupt. Reset synchronizes a command 
sequence or halts speech; load address sends the VSP a 
phrase's VSM address; read and branch indirectly 
addresses a lookup table of phrase addresses; speak 
initiates voice output, which continues until a stop code 
is detected in the speech-data stream or reset occurs; 
test talk notifies the controller that the VSP is talking; 
and the output and read bit commands strobe out 
memory data. 

In series 5200 devices, interrupt informs the control
ler of the VSP s status, eliminating CPU-polling opera
tions. Both series of VSP chips handle the VSM interface 
during command execution. Also, series 5200 chips 
respond to a speak-external command that allows the 
controller to provide the synthesizer data for sources 
other than a VSM. Series 5200 synthesizers provide an 
on-chip 128-bit FIFO that buffers speech-data inputs. 

Identify 
proper 
speech 
output 

Voice 
synthesis 
processor 

Voice 
synthesis 
memory 

Speech output 
" Error 10, no decimal point " 

" Please log off " 

Fig. 8. Talking terminals can provide procedural instructions to inexperienced operators and can dictate errors so that operators do not 
have to look up error codes. The speech facility is a simple adjunct to normal terminal operation that need not affect its other functions. 

Fig. 9. "What's this word, Mama?" is a question handled by Connectron, an electronic learning aid used in Western Publishing 's "New 
Dimensions in Learning " program. When Connectron's wand is used to scan the bar code printed under each word, the word is spoken in a 
friendly voice. 
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Most digitizers are 
pretty much alike ... 

the New CalComp 9000 
Series is the exception. 

Most are priced alike ... 
except the CalComp 9000. 
The new CalComp 9000 Series Digi
tizer gives you the best performance 
features at the lowest price. Only the 
new CalComp 9000 allows you to cus
tomize application configurations by 
switch selectable character framing, 
data rate, operating modes and 
interfaces. 

Most have the same features ... 
except the CalComp 9000. 
Check the specs and you will find that 
accuracy, resolution, digitizing sur
face sizes and even transducers are 
just about the same on most 
competitive models. 

MINI-MICRO SYSTEMS/May 1982 

Then consider these CalComp 
digitizer features: You can choose a 
digitizing surface and transducer to fit 
your application. Solid or backlighted 
surfaces are available in sizes from 12" 
x 12" to 60" x 44". All have standard 
accuracy of ±0.0105 inch and resolu
tion of 1000 lines per inch. Transducer 
choices include a pen stylus, and 4, 12 
or 16-button cursors. 

The compatible 9000 Series lets 
you communicate simultaneously 
with several host computers and/ or 
peripherals via multiple interfaces. 

And, you can count on CalComp to 
keep your digitizer operating at peak 
efficiency. Each CalComp 9000 Series 
Digitizer carries a full one-year 

CIRCLE NO. 162 ON INQUIRY CARD 

warranty on parts and labor. Reliable, 
nationwide direct sales and service 
guarantee quick response time. 

The new CalComp 9000 Series is an 
exceptional digitizer. Point for point, 
when it comes to price and perform
ance, CalComp is the choice. 

Call or write today for complete 
specs on the 9000 Series. 

CALCOMP 
A Sanders Graphlc.s Company 

M SANDERS 
California Computer Products, Inc. 
2411 West La Palma Avenue 
Anaheim, California 92801 
Telephone (714) 821-2011 
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Most industrial processes can be 
monitored in terms of sets of 
parameters such as time, temperature, 
pressure, viscosity, ph and colors. 

The major determinant of which controller-chip 
series is appropriate for an application is the system
bus width. Series 5100 chips are more friendly to 4-bit 
(nibble-wide) processors, while series 5200 chips mate 
easily with word-wide 8- and 16-bit buses. 

A voice-output subsystem based on the TMS 5220 
voice-signal processor can accommodate as many as 16 
TMS 6100 VSMS, each with 128K bits (Fig. 7). A full 
complement of VSMs can provide 30 min. of non
repeated speech. Also, speech data can be fed to the 
synthesizer through the CPU from any external source, 
including mass-storage devices such as floppy-disk 
drives. The host can control the speech subsystem on a 
polled or an interrupt basis. Under interrupt operation, 
the CPU performs its primary tasks and relegates 
handling the speech-output to secondary status. 

Applications are everywhere 

Speech outputs apply to products that people want to 
use more productively. Speech adds a new and powerful 
dimension for passing information from machines to 
people. From children's learning aids to friendly 

TEST DRIVE THE 
NEW MADZAR Z. 
THE LOW MILEAGE, 
HIGH PERFORMANCE 
MODEM.$117 

The Madzar Z9600 . 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 M 
MADZAR Corporation, 37490 Glen moor Dr., MADZAR 
Fremont . CA 94536 , (415) 794-7400. CORPORATION 
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automobile instrumentation to intelligent machines on 
factory floors to talking terminals, speech output can 
help people to learn faster and better, produce more, 
get service promptly, make fewer mistakes and easily 
spot potential trouble. 

Speech capability to guide trainees through the 
proper system-operation procedures will be a welcome 
addition to minicomputer-based terminals. Speech 
output could be coordinated with visual and tactile 
tasks, enabling an inexperienced operator to use touch, 
vision and aural prompts for task. In addition, an 
operator's pace could be gradually increased by short
ening the time between voiced instructions. Even the 
speech within an instruction can be speeded. New 
software packages could come with appended speech
output programs to train operators. 

Talking terminals (Fig. 8) can implement highly 
interactive man/machine interfaces for over-the-phone 
credit-status reporting and verification. Speech can 
also be used for generating error messages. Text-to
speech can provide valuable feedback to an operator. 
The system CPU or terminal-local µcs can easily manage 
a speech subsystem without affecting other duties. 

Machine control represents another important voice 
application. Even though many machines in today's 
factories run under µc control, operators must tend 
them. Speech output can tell an operator that a machine 
needs attention, what must be done, where to look for 
replacement parts and whether the required task is 
satisfactorily completed. Making machines more intelli
gent and communicative can reduce the skill levels 
required of operators. 

Most industrial processes can be monitored in terms 
of sets of parameters such as time, temperature, 
pressure, viscosity, ph and colors. Each time a process 
is executed, a machine can compare the resulting 
parameters with a set of normal values. Out-of
tolerance results could be called to an operator's 
attention, along with instructions 

A stand-alone system from Western Publishing, New 
York, called Talking Books (Fig. 9), teaches children to 
read. With the system, a child passes the unit's reader 
over an identifying bar code under each word as he 
reads it. The unit then pronounces the word that the 
child is reading. At the end of the book, the unit tests 
the pupil's comprehension. 

Well-planned speech-development programs should 
pay back handsomely. The markets for synthetic
speech 1/0 are already numerous for products that talk, 
and there will be just as many markets by the mid-'80s 
for intelligent devices that can listen as well. Modern 
synthetic-speech chips should spawn an industry that 
will produce billions of dollars worth of voice-I/o 
equipment in the 1990s. • 

I Tom Brightman is advanced engineering manager, and 
. Sharon Crook is speech technology market strategy manager 

at Texas Instruments Inc., Midland, Texas. 
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When You Need . • • 

WINCHESTER DISK SYSTEMS 
FOR THE Q-BUS 

ADD-ON SUBSYSTEMS 
MWDS WDS RPX60 

5-1/4" DISKS 8" DISKS 14" DISKS 

11/M·W 

11/B·W 

FULL TURNKEY COMPUTER SYSTEMS 

• • • think of Andro111eda 
Andromeda Systems, Inc. offers the Q-Bus user a wide selection of Winchester disk based mass 
storage systems. Both add-on subsystems and full turnkey computer systems are available . Current storage 
capacities range from 2 .5mb to 160mb. The Winchester disk controllers emulate DEC RK-05 , RL-01 / 02 , and 
RP-02/ 03 devices for compatibility with existing operating systems . 
Winchester disks in 51/4" , 8" and 14" formats are used to obtain 
the best possible performance in a variety of package sizes . 

Back-up is to floppy disk or streaming magnetic tape . The 51/4" and 
8" systems may be specified with an intregral floppy disk drive ; 
these systems use the Andromeda WDCll controller that includes 
an RX-02 emulating floppy disk controller on the same dual-width 
card . Also available for backup is a separate , high performance , 
non-emulating floppy disk controller , the DFDC 11/ DMDC 11 . This 
proprietary controller offers 25 to 61 percent more storage along 
with a data transfer rate 2 .25 times faster than the RX-02 . 
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We offer a complete llne of O·Bus 
based systems and other LSl-11 re· 
lated products. For details, contact: 

ANOF\OMEO" 
S':'S,EMSm 
9000 Eton Ave. INC. 
Canoga Park, Callf. 91304 
Phone: 213n09-7600 
TWX: (910) 494-1248 

DEC, LSl-11 , RK·05, RX·02, RL01 , RP02 are 
trademarks of the Digital Equipment Corp. 
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JUNE 28-30, 1982 
ATLANTIC CITY CONVENTION HALL 

If your business 
is computers 
COMDEX is for you . And just for 
you . It 's the industry 's only true 
trade show. Where manufacturers 
and service vendors get down to 
business with distributors , 
retailers , dealers , systems houses , 
OEMs and other Independent Sales 
Organizations (ISOs). 

Full Attention 
Because COMDEX does not try to 
be everything to everyone , you have 
the exhibitors ' full attention. Unlike 
other shows , you won 't compete 
with hawkers and gawkers for 
exhibitors ' time. At COMDEX , you 'll 
meet with the people who 
understand your business as well 
as their own. 

A Huge Selection 
COM DEX lets you meet more 
suppliers than any other computer 
show-648 exh ibitors at the last 
COMDEX-making it the biggest 
event in the computer industry 's 
history. The manufacturers will be 
there because they know you will be 
there , planning your product line. 

Once Is Not Enough 
Your customers insist on the latest. 
And in this industry , the latest 
changes daily . That 's why it is so 
important for you to attend COMDEX 
twice a year. It 's the most effective 
and convenient way to keep your 
product line on the leading edge. 
Make your plans to attend . Call us 
today at (617) 879-4502 for 
information and reservations . 

~@(ITTfriW~~}~~/SPRING .. 
Where the computer industry does business. 

!r\:r/i1 THE INTERFACE GRQLJPconferenceand Exposition Management 

[IL'~ ::J 160 Speen Street , P.O. Box 927 , Framingham , MA 01701 
.. , (617) 879-4502 

Producers of: INTERFACE, FEDERAL DP EXPO, COMDEX, COMDEX/ SPRING , 
COMDEX/ EUROPE, THE COMPUTER SHOWCASE EXPOS (Nationwide) 
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Introducing BBN Computer's New C/60. It's right 
in the middle, for those who don't need a $100, 000 
mini but need more than a $20,000 micro. What a 
story it is . At under $50,000, the new C/60 is the 
price/performance leader in the UNIX* marketplace. 

The C/60 is a mid-priced, mid-sized machine but 
it's a giant in systems programming capability. The 
C/60 is the newest member of BBN Computer's 
growing family ofC Machines, the first machines 
optimized to execute the C programming language 
and the UNIX operating system. BBN has been a 
pioneer in the computer field since 1961, and the 
new C/60 incorporates the best of our advanced 
technologies. 

C/60 standard configuration supports 8 users, 
with Winchester technology discs, IBM compatible 
back-up tape , a \4 Mbyte of main 
memory and BBN-UNIX soft
ware . And the system is 
readily expandable to 64 
users , with 600 Mbytes 
mass storage and 2 Mbytes 
of main memory. 

The C/60 fully supports 
UNIX, the growth opera
ting system of the 80's. With 
UNIX and the C language, the 
highest software productivity and 
portability is achieved. BBN 
Computer's full line of UNIX software 
includes UNIX V7, Fortran 77, our 
innovative screen editor-PEN, text 
processing software, and electronic 
mail. And of course, our system can be 
enhanced with networking capability, 
BBN-Net, our unique heritage. 

BBN Computer offers incomparable 
customer service, a full range product 
line, and the rare advantage of nation
wide single vendor sales and support. 
If you want to finish first, begin in the mi 

BBNComput 
BBN Computer Corporation 
33 Moulton Street Cambridge, MA 02238 
Phone: (617) 497-2800/T elex No. 92-14 70 
A Subsidiary of Bolt Beranek and Newman, Inc. 
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*UNIX is a trademark of Bell Laboratories. 
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WE'VE GOT 
THE ANSWER 

The right configuration and the right software make 
the right srstem. Compumart has become the leading 
supplier o 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. 

COM PU MART 
CAMBRIDGE DIGITAL DIVISION 
65 Bent Street, Box 568, Dept. 7401 
Cambridge, MA 02139 
Call (617) 491 -2700/800-343-5504 
TELEX 921401 

Visit us in booth 5052 at the NCC, Astrodomain, Houston, Texas June 7th through the 10th. Write for our new catalog. 
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NETWORKS 

SUMURU: a 
network configuration 

for the future 
EINAR STEFFERUD, Network Management Associates, Inc. 

DAVID FARBER, University of Delaware 
RALPH DEMENT, Digital Equipment Corp. 

The merger of single-user, multiple-user and remote-utility systems in 
networks provides the information-handling environment of the future 

The predicted revolutionary impact of networks on 
minicomputers is finally coming into focus. In the 
distant future (10 to 20 years), large and small 
minicomputers will be everywhere, connected through 
networks when connection is sensible. The challenge is 
to find ways to build on systems and facilities to reach 
the network environment of the future. 

The network of new minicomputers and µcs need not 
be cast in totally new roles; they can be acquired to 
augment existing systems. Examples already exist in 
dedicated applications for laboratory-control systems, 
small office computers, personal home/office comput
ers, word processors and intelligent terminals connect
ed to remote computers. Some are more advanced than 
others, but all are forerunners of future applications. 

The component roles 

Three roles can be readily identified for computers in 
future network environment architectures: single-user, 
multi-user and remote-utility systems. 

• Single-user (SU) systems based on powerful µcs 
will provide local computation and narrative text
editing capabilities. They will also provide terminal 
interface facilities for access to other computers, and 
they will be used by all manner of office workers. 

• Multiple-user (MU) systems based on powerful 
minicomputers will serve groups of 20 to 30 local users 
in offices, laboratories and production facilities. They 
will also support su systems with software program 
libraries, central office files and communications among 
su, MU and other computer systems. 

• Remote-utility (RU) systems, which for many 
years have provided for institutional data banks and 
heavy-duty computation, will continue to be based on 
mainframes. High-capacity central services will still be 
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SUMURU architecture interconnects single-user, multiple-user and 
remote utility computers. Multiple-user local networks use 10M-bps 
lines; remote utility networks use SOK-bps lines. 

needed, and should be available via network connec
tions from MU and SU systems. 

All three components-Sus, MUS and RVs-either 
exist or are being developed. Minicomputers are used 
regularly in numerous shared-use applications, and 
mainframes have been used for years in large time
sharing computing systems to provide remote utility 
services. What will be different is how they will be 

311 



Single-user systems based on powerful 
µcs will provide local computation and 
narrative text-editing capabilities. 

organized into a network of distributed-processing 
systems as computing power migrates toward individu
al users and their su systems. This power shift will 
stimulate continued development of the SU/MU/RU 
network configuration. 

With this evolving spectrum of computing power, 
interconnecting the machines to meet a broad array of 
requirements becomes the problem. What kinds of 
networks should be established to incorporate the 
computers? Fig. 1 is a schematic diagram of what will 
probably be the architecture of the future. It will likely 
become the basic design for interconnectivity among 
people and systems, mobility of information in our 
systems and interoperability among systems, the three 
basic functional requirements for a future systems and 
facilities architecture. 

Working in combination 

The su, MU and RU computers are interconnected 
with a local-area network (LAN) and a remote network 
(RN). The local network provides close coupling be
tween several sus and an MU in a local work 
environment such as an office, laboratory or production 
facility. The MU holds software libraries and files (both 
shared and private) for sus. The LAN must be capable 
of rapid data and program transfers. For example, it 
must be able to complete a full main memory refresh
ment from the MU software library in less than 1 sec. su 
µcs will depend on their MU systems and their local 
network for access to large files of data and to program 
libraries. 

This su/LAN/Mu arrangement is not new. Some 
distributed-processing configurations already use dedi
cated laboratory minicomputers as su systems, while 
high-speed communication links provide local-network 
connection to a central facility that is essentially an MU 
system. Each distributed processor serves an entire 
cluster. Xerox Corp.'s Palo Alto, Calif. , Research 
Center has connected powerful personal minicomputers 
to Ethernet, a high-speed local network of the type 
required by the SU/LAN/Mu cluster complex. High
speed ring networks have also been used to organize 
minicomputers into an integrated distributed-process
ing environment, and recent developments have placed 
digital PABXs squarely into the competition. 

The remote network provides access and data
transfer paths among geographically separated MUS 
and RUs. The Arpanet, used by the U.S. Department of 
Defense, is an example of a prototypical full-function 
remote network. Commercial value-added networks 
such as Telenet, Tymnet and Uninet promise to provide 
remote network-type services, but are used mostly for 
terminal-access connections. If no other alternative is 
available, the public-switched telephone network 
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(PSTN) might be used as a remote network. 
The combined local network and remote network 

requirement is for three fundamental types of connec
tion: 

• Terminal-access services provide transparent ac
cess paths from an su (or other device such as a 
portable terminal used through a telephone connection) 
to any network-accessible MU, RU or su computer to 
conduct an interactive work session on the remote 
computer. The terminal-access connection mediates 
hardware and software differences between the termi
nal and the remote computer system. 

• File-transfer services transport designated blocks 
of data from one RU, MU or su computer to another, 
with error control and verification without proofread
ing by the user. The transfer process is commanded by 
a user who has gained appropriate read/write access 
(with a logged-in user job) to the required file spaces at 
both ends of the transfer. This is analogous to 
truck-rental operations in which the user is involved 
throughout. Direct access to private file space is 
required for both pickup and delivery. 

• Computer-mail services provide a capability be
yond file-transfer services to accomplish transfers 
without direct user read/write access privileges at both 
ends of the transfer. With computer mail services 
developed in operational prototype systems, the sender 
can enclose selected data in an "envelope" with a 
computer network delivery "address" and "post" it for 
automatic delivery to the addressee's computer file 
mailbox without user involvement beyond the posting 
operation. 

The three basic services promise to provide the basic 
ingredients for a vast array of future application 
systems. All of them need facilities for data entry, 
collection, processing, storage, retrieval and presenta
tion. With database-management software housed in 
network computers that are interconnected in the 
SUMURU architecture, most new application systems 
should be capable ofrapid implementation with interop
erational interfaces and off-the-shelf components. 

A user planning for a SUMURU network should think 
in terms of an evolutionary process--0ne that involves 
gradual, thoughtful and systematic acquisition of 
replacements and additions to systems that are already 
in hand. The elements of SUMURU architecture are 
computing and communication systems that may be 
familiar, but the means for organizing them into a 
distributed-processing network to achi~ve interconnec
tivity, mobility and interoperability are not yet fully 
understood. Considerable work and planning will be 
necessary before the projected full-function environ
ment becomes a reality. • 

Einar Stefferud is president of Network Management 
Associates, Inc. , Huntington Beach, Calif. David Farber is 
professor of electrical engineering at the University of 
Delaware. Ralph Dement is product-strategy manager at 
Digital Equipment Corp. , Maynard, Mass. 
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Look to Central Data 
~ for a complete line of Multibus* boards and accessories 
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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 terminal handling capacity by up to 50%. Maintained nationwide by Control Data. 

Microprocessor-based architecture and common hardware deliver faster, more flexible line
handling. Self-test on power-up. Full software transparency. And Emu lex reliability 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 R ng, 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-line groups. 
Built-in DM11-compatible modem 
control. DMA output eliminates 
host interrupts. Self-test capabili
ties. Transparent to PDP-11 soft
ware. Emulex' own software on 
VAX . 

*Price each 1n 100 quant1t1es All Emulex 
disk . tape , and communications products 
can be combined to reach quantity price 
breaks. 
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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. DMA input & 
output. Software transparent 
under DECNET Compact pack
age offering higher line-handling 
speeds & improved throughput. 

CS21 / Z $2550* 

.. 
" II 

- I 1 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) $2520for16 lines* 

New economical DH11-type 
multiplexer. 

Lowest cost, high
performance communications 
MUX. Priced way less than DEC's 
DZ11 , with DMA 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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NEW PRODUCTS lleripllerals 

Terminal provides database access 
A design that brings to bear the 

human interface used in successful 
electronic games on portable termi
nals is the rxo Telecomputer, a 
hand-held terminal with a single
line scrolling LCD that sells for $300 
in 1000-unit quantities. 

The Telecomputer, which incorpo
rates a Bell 103-compatible modem 
and a one-button automatic dialer, 
plugs into a modular phone jack to 
conduct asynchronous ASCII commu
nications at a 300-bit-per-sec. baud 
rate. The unit's lK x 4 bit memory 
with battery backup is used to 
down-load as many as 10 sets of 
access information, including tele
phone number, log-on procedure, 
keyboard setup, display
management options and odd or 
even parity. The down-loaded 
information simplifies use of public 
databases such as the Dow Jones 
News/Retrieval Service and per
mits English responses to access a 
user's database. 

The Telecomputer's keyboard has 
61 positive-action keys in typewrit
er layout, plus keys with the 
messages YES, NO, DON'T KNOW, 
HELP' GO BACK, CLR CHAR and CLR 
ENTR. In rxo's Standard English 
Dialogues, these keys are used to 
respond to prompts that guide a 
user through accessing a database. 
A custom software module on a host 
computer generates these prompts 
and translates the unit's English 
commands. 

"Consumer reaction to the rxo 
machine has been very positive," 
says a spokesman for E.F. Hutton 
Inc., which is evaluating the 
machine for use in a marketing 
scheme that would provide consum
ers with electronic access to the 
company's financial services. "For 
one thing, people don't need an 
instruction book to use it. And the 
sample database dialogues rxo has 
set up---prototypes for consumer 
access to a simulated airline-
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reservation system and an on-line 
daily TV-program schedule-are the 
best approach to database access 
we've seen." 

rxo expects the Telecomputer to 
be used in turnkey database 
systems and to be added to 
corporate database systems for 
applications such as field order 
entry. The Telecomputer can also be 
used as a standard ASCII terminal. 

Teleray announces 
'user-definable' terminal 

Teleray's model 16 smart (buff
ered-editing) display terminal fea
tures four standard and four 
optional pages of volatile or nonvola
tile display memory and uses excess 
display memory as function memo
ry. Users can redefine logical-line 
and page lengths, and as many as 64 
(32 shifted/unshifted) keys can be 
redefined with ESC sequences to 
represent alternate characters, 
codes or sequences. 

The model 16 generates and 
displays 96 ASCII and 32 control 
characters, 64 mosaic graphics and 

The system also includes a port for 
driving four optional peripherals-a 
20-column, 40-cps thermal printer; a 
32- x 16-character video interface; 
an RS232C interface; and an acoustic 
interface. The Telecomputer is 
available now. IXO, Inc., 6041 
Bristol Parkway, Culver City, 
Calif. 90230. Circle No 325 

- Kevin Streh/o 

64 line-drawing and special-symbol 
characters. The characters are 
displayed on a 15-in., P4 gray 
phosphor screen (a P31 green 
phosphor is optional) in an 80-
column x 24-line format, and the 
display can be horizontally and 
vertically scrolled. A 25th status 
line displays terminal status, setup 
mode, computer-transmitted mes
sages, time of day or elapsed time 
and calculations when the terminal's 
numeric pad is used in calculator 
mode. 

Alpha-only and numeric-only 
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Peripherals 

modes and protect-mode operation 
are standard. The system displays 
five hidden attributes-dim, under
line, blink, inverse video and blank 
(security fields)-and smooth
scrolls up and down, at six or 12 
lines per sec. It also has a 
screen-saver feature that automati
cally decreases display brightness 
to zero after 10 min. of terminal 
inactivity. Upon receipt or entry of 
any data, the screen's brightness 
returns to normal without losing 
displayed information. 

The ANSI X3. 64-compatible model 
16 operates half- or full-duplex 
(with or without local echo), and 
transmits in block mode-line, 
message, window, page or memory 
and character mode. It has a 
bidirectional auxiliary r/o port. 

The system weighs 30 lbs. and 
draws 40W of power; metal, 
rack-mounted and executive-style 
enclosures are also available. Prices 
start at $1545. Deliveries have 
begun. Teleray Division of Re
searc h Inc., P.O. Box 24064, 
Minneapolis, Minn. 55424. 

Circle No 326 

ICOT announces 
virtual terminal systems 

The model 352 virtual terminal 
systems emulate terminals, making 
them appear to a mainframe as 
native terminals. The system sup
ports a mix of 12 ASCII terminals, 
emulating IBM 3270 display stations 
and printers. The ASCII terminals 
can be attached locally or remotely 
through dial-up or leased lines. The 
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352 also supports automatic speed 
and word-format detection for all 
dial-up applications. It communi
cates using BSC, but provides 
SNA-like capabilities. Multiple logi
cal-control-unit addresses can be 
assigned to each of two physical 
controllers, allowing the system to 
appear as multiple controllers on 
each line. This permits an attached 
ASCII terminal to access multiple 
applications that may be operating 
in the connected hosts. Price is 
$7600, with quantity discounts 
available. ICOT Corp., 830 Maude 
Ave., Mountain View, Calif. 94043. 

Circle No 327 

QEI announces 
data-acquisition system 

The Quics III master station, for 
supervisory control and data acqui
sition for electric substations; water 
and waste-water treatment facili
ties; gas-distribution systems; oil, 
product and chemical pipelines; and 

large microwave networks, contains 
two µps and an auxiliary hardware 
math processor. Other features 
include an on-line editor that 
enables a user to modify the 
system's graphic displays and data 
tables while on-line and a user
programmable math package that 
allows on-line development and 
execution of calculations. The sys
tem has as much as 256K bytes of 
dual-ported bubble memory and a 
floppy-disk drive for backup. The 
system includes a single or dual 
master, each with one or two 
eight-color CRT terminals and oper
ator panels; one to three keyboard/ 
printers for logging, event record
ing and editing; and as many as 63 
remote terminals. Price is less than 
$100,000. QEI, Inc., 60 Fadem Rd., 

Springfield, N.J. 07081. 
Circle No 328 

Portable terminal transmits 
Touch-Tone signals 

The Alpha-Tone portable alpha
numeric data-entry terminal trans
mits Touch-Tone signals. It features 
44 keys and 100 characters of 
user-programmable storage for 
data, telephone numbers and prod
uct codes. Stored data can be 
recalled and transmitted. The unit 
is powered by a 9V battery, couples 
acoustically to a standard telephone 
handset and is fully compatible with 
all Touch-Tone-activated, tone, and 
voice-response systems. The Alpha
Tone, including battery and coupler, 
sells for $225 in single-unit quanti
ties. Interface Technology Inc., 
10500 Kahlmeyer Dr., St. Louis, 
Mo. 63132. Circle No 329 

CDC unveils Series/1-
compatible displays 

The µp-controlled Certainty 
610-12 and 610-16 display stations, 
for use with the IBM Series/1 
minicomputer, include a data-entry 
keyboard layout (model 610-12) or a 
typewriter keyboard that includes a 
10-key numeric pad and 24 function 
keys (model 610-16). Both models 
interface to the Series/I using a 
display-station attachment card 
housed in the processor or in the r/o 
expansion unit . The displays feature 
a 12-in. diagonal screen that 
contains as many as 1920 alphanu
meric characters in a 24-line x 
80-character format. The screen 
also displays a 25th status line. 
Model 610-16 allows data to be 
entered and displayed in upper- and 
lower-case EDBDIC characters. Both 
models provide system writable 
business graphics. The displays sell 
for $2960 each in qm~ntities of 10 to 
24 units, with quantity discounts 
available. Control Data Corp., Box 
o, Minneapolis, Minn. 55440. 

Circle No 330 
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The best reason to 
huyo11r new620 printer 

is our 630 printer. 
Introducing the new Diablo 620 printer. The 

first low-cost, low-speed printer good enough to be 
part of the Diablo family. The 620 prints up to 
25 CPS and features automatic print wheel recog
nition. Like our 630 printer, the 620 is built with the 
kind of quality and reliability Diablo printers are 
famous for. 

Each long-life plastic daisy wheel can be dropped 
in without removing the ribbon and will last for 
more than 15 million characters. Wheels are currently 
available in four pitch styles and a variety of fonts. 

The new Diablo 620 is constructed with a total 
of five modules for an MTTR of 15 minutes and 
an MTBF of 2500 power-on hours. It features a single 
PCB, an RS 232 serial interface, a buffer of 512 
XEROX!' Diablo~ 620, and 630 arc cradcmarks of XEROX CORPORATION. 

bytes, and complies with VDE 0730, 0804 and 0871, 
and FCC Classes A&B. 

If you'd like more information on the growing 
family of Diab lo printers, write to Diablo Systems, 
Inc., P. 0. Box 5003, Hayward, California 94545, or 
contact the Diablo Systems sales office nearest you. 

For cost-effective, highly reliable printers, Diablo 
is the only name you need to know. 

Because quality runs in the family. 

Diablo Systems 

XEROX 
DIABLO SYSTEMS BRANCH SALES OFFICES 

CALIFORNIA ILLINOIS 
(408) 946-9574 (312) 381-3661 
(213) 328-0351 
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MASSACHUSETTS NEW JERSEY TEXAS ENGLAND FRANCE GERMANY 
(617) 890-6400 (201) 727-2357 (214) 234-0885 048-62-71991 (1) 621.64.58 (089) 3 51 70 85 
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Danyl introduces 
terminal-use recorder 

The System 80 terminal control
ler provides data-terminal users 
with a record of a terminal's usage, 
including the user's ID and applica
tion and the time used. Users enter, 

via keypad or badge, one or more ID 

codes that open the CRT and allow it 
to transmit. User ID, applicable 
accounting codes and transaction 
time are recorded on a cassette 
tape. The device connects via RS232 
ports. Danyl Corp., Pennsauken, 
N.J.. Circle No 331 

Autech announces 
data-acquisition system 

The model 600 Process Master 
remote process system provides 
error-free process data to a user's 
host computer. The system can be 
installed in a hostile environment 
near process sensors. It offers 
signal conditioning, sensor checking 
and compensation, continuous data-
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validity testing, engineering-unit I 
conversion, limit checking and 
alarm, data-integrity tagging, mul
ti-level sequence-of-events process
ing, automatic fault verification of 
field cables and interconnections, 
high-voltage protection, high-noise 
rejection and data-fault analysis. 
The system also includes Aide 
software, which offers a conversa- I 
tional setup method. A typical 
model 600 with 128 process 1/0 

points is priced at $15,000 to 
$20,000. Autech Corp., 1301 w. 
Copans Rd., Pompano Beach, Fla. 

Circle No 332 

RAM module is 
DEC MSVll-LK equivalent 

The model VML 128P RAM module 
provides as much as 256K bytes of 
dynamic parity memory on a 

dual-height card. The board fea
tures full parity, allowing the 
processor to locate and isolate an 
error to within a 2K-byte segment of 
memory, using an on-board parity 
control and status register. The 
module, functionally equivalent to 
the DEC MSVII-LK memory, features 
on-board refresh, 22-bit addressing 
and 5V power requirement. An LSI 
circuit provides all RAM timing from 
a crystal-controlled reference fre
quency. Addressing and logical 
depopulation in BK-word increments 
is performed via on-board DIP 
switches. The device is compatible 

PHONE THE 
NEAREST 
CALLAN 
DATA SYSTEMS 
REPRESENTATIVE 

(*If there is no rep office in your state 
phone the office in the nearest state) . 

Alabama 
Pen-Tech • (205) 881-9298 

California 
Western Scientific Mktg . 
(714) 565-6699 • (213) 628-8023 

Colorado 
Westek Data Products • (303) 989-1900 

Connecticut 
New England Technical Sales 
(203) 237-8827 

Florida 
Pen-Tech • (305) 645-3444 
(305) 421-4989 

Georgia 
Pen-Tech • (404) 424-1931 

Illinois 
First Rep • (312) 773-9540 

Iowa 
TRI • (319) 364-8650 

Maryland 
Data Systems Mktg . • (301) 577-3700 

Massachusetts 
New England Technical Sales 
(617) 272-0434 

Michigan 
Lowry & Assoc. • (313) 227-7067 

Minnesota 
First Rep . Co. • (612) 944-2097 

Missouri 
TRI • (314) 291-0001 
(816) 756-3575 

New York 
Data System M ktg North 
(516) 661-5544 

North Carolina 
Pen-Tech • (919) 883-9125 

Ohio 
Lowry & Assoc. • (513) 435-7684 

Oklahoma 
U.S. Data • (918) 622-8740 

Oregon 
Electronic Sources • (503) 684-0040 

Pennsylvania 
Lowry & Assoc . • (412) 922-5110 
Denco Data • (215) 542-9876 

Texas 
U.S. Data • (214) 661-9633 
(713) 681-0200 . (512) 340-7891 

Utah 
Westek Data Products • (801) 582-1200 

Washington 
Electronic Sources • (206) 643-0400 

DATA SYSTEMS 

2637 Townsgate Road 
Westlake Village CA. 91361 . (805) 497-6837 
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Attention, 
Multibus™ users ... 

Only the CillOOM 
now supports 

CP/M and CP/M86 
in the perfect 

desktop package. 

Hear this, 
LSI-Il users ... 

Only the cmooL 
emulates a VT103, 
anRWlandan 
RX02 in a single 
desktop pacKage. 

And both now include a 10 megabyte Winchester! 

CD100M - THE TOTAL OEM SOLUTION 
To give your Multibus microcomputer system 

increased file storage, the Callan™ CDlOOM Integrated 
Work Station now includes a high performance 10 Mbyte 
514-inch micro Winchester disk drive complete with full 
DMA and fully automatic and transparent burst error 
correction. A one Mbyte unformatted floppy provides 
file entry and back-up. With its integral 6 slot Multibus 
compatible card cage, intelligent video terminal, and 
Winchester/Floppy disk system, the CDlOOM is the only 
single desktop package available to 
OEM and volume end-users who 
wish to configure a modular micro
computer system using any Multibus 
compatible card set. It's the perfect 
solution, significantly reducing 
product costs and development time. 
CP/M AND CP/M86 
CONFIGURATIONS 

CD100L - COMPLETE DEC COMPATIBILITY 
For the OEM or end-user configuring an LSl-11 

system, only the Callan™ CDlOOL Integrated Work 
Station can emulate a 10 Mbyte RL02 Winchester disk, a 
0. 5 Mbyte RX02 floppy, and a Vf103 Terminal in a single 
desktop unit. Software presently running on RT-11, 
RSX-11 or other LSI-11 operating systems can now run 
on the CDlOOL, reducing hardware costs by as much as 
30%. For users who prefer a more complete solution, 
the CDlOOL can also be ordered complete with LSl-11/2 

or LSl-11/23 and RT-11. 
MORE FOR LESS 

No other solution compares for 
performance, features and price. The 
Vf100/Vf52 compatible terminal 
offers 6 video attributes, true split 
screen with separate scrolling regions 
standard. The LSI-11 Q-bus com
patible card cage provides 7 quad or 
14 dual height slots to house even the 
largest configurations. A Winchester 
controller is available to directly 
emulate the 10 Mbyte RL02. RX02 
emulation is available either in a 

If you prefer the popular CP/M 
operating system, Callan can provide 
the CDlOOM with either 8-bit or 16-
bit micros. A 280 with 64K RAM and 
CP/M, or an 8086 with 128K RAM 
with error correction and CP/M86 are 
both available as the complete solu
tion for CP/M compatible software. 
And both systems include 10 Mbyte 
Winchester performance. 

Built-in card cage holds 6 Multibus or 
7 quad/14 dual height LSI-11 cards. 

1 Mbyte dual floppy configuration 
or as 0.5 Mbyte back-up for the 
Winchestet: 

If you're using Multibus cards in 
your system you must see the Callan™ 
CDlOOM Integrated Work Station. 
CP/M and CP/M86 are trademarks of Digital 

• Research. Multibus and 8086 are trademarks 
of Intel Corp. Z80 is trademark of Zilog. 

DATA SYSTEMS 
2637 Townsgate Road 

Westlake Village, CA 91361 
Telephone: (805) 497-6837 

in California or 1-800-235-7055 

If you're tired of multiple pack
age or multiple vendor solutions, you 
must see the CDlOOL. 
DEC, LSl-11, VT103, RL02, RX02, RT-11, RSX-11, 
Vfl00/VT52, LSI-11 /2, LSI-11/23 are trademarks 
of Digital Equipment Corp. 

~ is trademark of Callan Data Systems. 
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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 

CIRCLE NO. 170 ON INQUIRY CARD 

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 

Sch weber 
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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with LSI-11 and PDP 11/03 proces
sors. Single-unit price is $1250. 
With an LSI-11/23 processor and 
MMU, the device sells for $3150, 
with OEM discounts available. Com
puter Extension Systems, Inc., 
17511 El Camino Real, Houston, 
Texas 77058. Circle No 333 

Mass memory has 
834K-bps transfer rate 

This mass-memory system for the 
Gould-S.E.L. 32 series minicomput
er includes Dataram's bulk semi 

Periplleral1 

error detection, 11-bit error correc
tion, a 256-bit data buffer, single
command disk initialization and 
switch-selectable bus device ad
dress. When used with an H-P 
desk-top computer, the 9800 emu
lates two H-P 9895 floppy-disk 
memory units (four 8-in. floppy 
disks) on an HP-IB device address. 
Maximum formatted storage is 5M 
bytes. The drive uses only DC 
voltage provided by the power 
supply, which can be configured to 
run 1oov to 12ov and 2oov to 240V. 

memory and a single- or dual-port Microcomputer Systems Corp., 

interface card. The system sustains 
a maximum transfer rate of 834K 
bps from two simultaneous HSD II 

cards. The memory is available in a 
7- or 15%-in. vertical chassis. The 
7-in. chassis accommodates 0.5M to 
BM bytes, and the 15%-in. chassis 
accommodates as much as 32M bytes 
of error-correcting NMOS memory. 
Two chassis can be daisy-chained to 
accommodate as much as 64M bytes. 
Battery backup is optional. Applied 
Data Sciences, Inc., P.O. Box 
344209, Dallas, Texas 75234. 

Circle No 334 

MSC introduces mass 
storage for H-P computers 

The 9800 series 5M-byte Winches
ter-disk storage subsystems for 
personal computers consists of a 
Seagate Technology 5%-in. Win
chester-disk drive, a single-board 
controller based on the 9000 series 
micromodule and a 115V/230V power 
supply. Features include 22-bit 

432 Lakeside Dr., Sunnyvale, Calif. 
94086. Circle No 335 

Dataram offers 
bulk semi module 

The 2M-byte bulk semi array 64K 
RAM module can be used in the 
vendor's bulk semi systems with 
fixed-head disk emulation. With the 
module, 7- and 15%-in. systems can 
contain BM and 32M-bytes, respec
tively. The 2M-byte system is 
organized as 512K x 43 bits. A 
39-bit version is also available. 

Cycle time is 550 nsec., and access 
time is 260 nsec. Prices are $12,650 
in single-unit quantities for the 512K 
x 43 unit, and $11,000 for the 512K 
x 39 version. Dataram Corp., 
Princeton Rd . , Cranbury, N .J. 

08512. Circle No 337 

Chrislin announces 
64K-byte RAM 

The c1-s100 dynamic RAM module 
for s-100 bus µcs requires no wait 
states at 2 or 4 MHz. The memory 
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Affordable Color 
Graphics Terntinals 

• Compact Desk Top, High Resolution 12" Color 
Terminal 

• 96 ASCII Characters Plus 128 User-Defined 
Graphics Character Set 

• 80 columns x 24 lines 

• 8 Foreground/Background Colors 

• Vector Graphics 

• Programmable for Interfacing with Various 
Systems 

• Full ASCII Serial Keyboard 

• Communications Interface - RS232C or 20 ma 
Loop 

• Also, custom designs - color or black and white 

INTEGRATED TERMINALS 
DIVISION 

For applications assistance or other information contact: 
Telpar, Inc.• P.O. Box 796 •Addison, Texas 75001 

Telephone: 214/233-6631 I Telex: 73-2561 (TELSERV) DAL 

CIRCLE NO. 171 ON INQUIRY CARD 
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features expandability to 0.5M byte, 
bank select that allows a user to 
select as many as eight 64K-byte 
memory cards and on-board hidden 
refresh. The module is addressable 
in 4K increments to 513 bytes. It is 
available with battery backup. 
Single-quantity price is $450 for 64K 
x 8. Christin Industries, Inc., 
Computer Products Division, 
31352 Via Colinas,#102, Westlake 
Village, Calif. 91361. 

Circle No 338 

1 Bubbl-Tec offers 
I universal memory system 

The GBI-1 bubble-memory sys
' tern, for computer peripherals, 
I office equipment, machine tools, 

process-control apparatus, commu-
nication equipment, military sys
tems and scientific instruments, is 
based on a universal bubble
memory interface, which defines a 

~ 

I 
high-level protocol for communica
tion between a host processor and 

1 the bubble-storage medium. The 
hardware interface uses a 44-pin 
edge connector and requires four 
control signals and eight data lines. 
The device's software interface uses 
seven commands. Data are organ
ized in blocks, and read and write 

I operations require a block number 
to define the data to be transferred. 
The system provides 128K bytes of 

I nonvolatile mass-storage on a 4%- x 
, 6-in. PC module. The system is 

priced at $1408 in quantities of 10. 
Bubbl-Tec, 6800 Sierra Court , 
Dublin, Calif. 94566. 

Circle No 339 
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The cunning new computer 
from Digital Microsystems. 

Catch one now or 
see it at NCC/COMDEX. 

Digital Microsystems U,O 
Because man was not meant to work alone. 

See us at NCC Booth A749 & Comdex Bo9th 336 

1840 Embarcadero, Oakland, CA 94606 (415) 532-1686 TWX 9JO-J66-7J!O/Extel House. East Harding St. , London EC4P-4HB OJ-]5]-/080 Telex 23721 
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You can have 
your Pascal 
and real-time, 
too. 
Designed specifically for process control 
applications, the Micro Concurrent Pascal '" 
cross-compiler generates code for execution 
on 8086/88, Z8000, 68000, LSl-11, Z80, 
8080/85, 6809, 1802 processors. 

CIRCLE NO. 311 ON INQUIRY CARD 

ETHERNET 
and the 

S-100Bus 

Now, it's possible for any S-100 Bus Microcomputer to plug into the high speed, 
10 megabits per second ETHERNET local area network. The FILTABYTE S 2.0 
plugs into any standard S-100/ IEEE 696 bus and allows the user to collect, from 
the ETHERNET. up to 8 or 32, two thousand byte message packets, back-to-back. 
• Available in either 16K or 64K dual ported memory • Memory may be used for 
data or program storage if not used for buffering • Polled or vectored interrupt 
modes available • Controller's address inserted automatically • 32 bit CRC • Meets 
DEC, INTEL, and XEROX ETHERNET specifications version 1.0 • Connects to 
ETHERNET using any transceiver which conforms to the ETHERNET specifica
tion• $1,295 in OEM quantities 

P 1798 Technology Drive, San Jose, CA 95110 erex, Inc. (408) 280-7566, TELEX: 171-647, TWX: 910-338-7067 

CIRCLE NO. 312 ON INQUIRY CARD 
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Electronic-mail system 
gains paper-tape reader 

This paper-tape-reader option to 
the vendor's Messenger II electron
ic-mail system reads messages from 
tape and delivers them in hard-copy 
form. The reader enables users to 

delivered directly to recipients. The 
reader accommodates five-, seven
and eight-level format punched
paper tape and ASCII, Baudot or 
RCA codes. The device accepts tape 
from a spool or in loose form. Price 
is $4995. Amtel Systems Cor p. , 
1293 Anvilwood Ave ., Sunnyvale, 
Calif. 94086. Circle No 340 

Plessey introduces 8-in. 
Winchester subsystems 

The PM-FSV06 8-in. Winchester 
subsystems are DEC LSI-11 hard
ware compatible and software 
transparent. Each Winchester drive 
is logically configured as two 
14M-byte RK06 units for 28M bytes 

of data storage. Each PM-FCV06 
controller interfaces as many as four 
drives for a total subsystem 
capacity of 112M bytes. The 
PM-FSV06J, with 28M bytes of 
storage in a 51/4-in. chassis, sells for 
$6468. The PM-FSV06JJ, with two 
8-in. Winchesters providing 56M 
bytes of storage, a 912K byte-per
sec. transfer rate and a 42-msec. 
average seek time, sells for $10,812. 
The PM-FSV06ZJ, with 28M-byte 
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THE TRIUMPHANT JYMBOL OF FREEDOM FROM 
POWER-RELATED COMPUTER PROBLEMS 

We have changed our name from 
Frequency Technology, Inc. to 
ISOAEG Corporation. We are proud 
that ISOAEG is winning the battle 
against computer problems that 
sneak in through the power line: 
Crashes Display Fade·Outs 
Data Loss Wipe-Outs 
Scrambled Programs 
Costly Shut-Downs 

ISOREG = ISOLATION + REGULATION 
ISOAEG Modules filter out destructive 
voltage spikes and keep equipment 
voltages within tight limits even when 
supply voltages droop to 75% of nor
mal or shoot 25% above the correct 
level. ISOAEG provides perfect pro
tection against brown-outs and 
against voltage spikes from thunder 
storms. 

MINl·MICRO SYSTEMS/May 1982 

WHY ISOLATE? 

~; 
=31111C 

Line-to-load 1solat1on st11elds Without 1solat1on computer 
computer from sharp. 1s exposed to spikes even 

destructive voltage spikes. when power 1s supplied 
by voltage regulator. 

WHY REGULATE? 

Voltage regulation ensures Without regulation . voltages 
stable voltage during sag and surge even when 

brown-outs or power 1s supplied by 
voltage surges. 1solat1on transformer. 

/ 

DON'T smu FOR HALF PROTECTION 
Isolation transformers don't regulate, 
and many types of voltage regulator 
don't isolate and thus offer no protec
tion against voltage spikes. 
ISOREG = CLUN, STABLE POWER 
Don't count on your electric company 
for the clean, stable power your com
puter needs. Count on ISOAEG to win 
the battle against power-related com
puter problems! 
Write or call, or use 
the reader service ~ 
card to obtain com
prehensive free cat
alog on ISOAEG 
Computer Power 
Modules from 
125VA single phase 
to 75kVA 3-phase. 

Emil B. Rechsteiner, President, ISOREG Corporation, 410 Great Road, Littleton, MA 01460 
Toll-free Number: 1-800-225-5078; In Massachusetts Call : 617-486-9483; TWX: 710-347-6974 
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fixed-Winchester storage and a 
l.2M-byte, double-sided, dual-den
sity floppy for backup, a quad-wide 
Winchester controller, a dual-wide 
floppy controller, a power supply 
and 51/4-in. chassis, sells for $7964. 
The PM-FSV06TJ, with a 28M-byte, 
s-in. Winchester with l/4-in. stream
ing tape for backup, including power 
supply, controllers and 51/4-in. 
chassis, sells for $8496. Plessey 
Peripheral Systems, 17466 Daim
ler, Irvine, Calif. 92714. 

Circle No 341 

Systems Group announces 
cartridge-tape drive 

The 20M-byte TD 2so2 single
drive cartridge-tape subsystem, an 
s-100 bus add-on, uses the Archive 
streaming cartridge-tape drive and 
operates in streamer and file-copy 
modes. In streamer mode, it backs 

up lOM bytes in 6 min. Formatting 
enables 97-percent tape use. The 
device's controller, PBT1-1oosc, in
cludes cables, EPROMs and soft
ware. The TD 2802 sells for $8580, 
and the controller sells for $925, 
with quantity discounts available. 
Systems Group, 1601 Orangewood 
Ave., Orange, Calif. 92668. 

Circle No 342 

Mass-storage system 
has 35M- or 70M-byte disk 

The CSS-800 mass-storage system 
contains a 85M- or 70M-byte 
Winchester-disk drive with a 17M
byte cartridge-tape drive for back
up. The system includes two 
integral controllers with multi
ported memory that allow simulta
neous disk and tape operation. It is 
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configured with a compatible host 
interface for the Q-bus, Unibus or 
Multibus. In DEC-compatible config
urations, it emulates DEC's RK07 
disk drive and TE-16 drive. The 
device uses a µp-controlled dual
port cache memory. The device's 
disk controller relocates and keeps 
track of data transparently to the 
host. The system detects and 
corrects read and write errors as 
much as s bits in length. Diagnos
tics check peripheral devices and 
the controller. Test results are 
displayed on front-panel LEDs 
accessible from the host. A 85M
byte CSS-800 is priced at $9800, and 
a 70M-byte version sells for $10,800 
in 100-unit quantities. U.S. Design 
Corp. 5100 Philadelphia Way, 
Lanham, Md. 20706. 

Circle No 343 

Qualex announces 
tape streaming H·P 

The streaming version of the 
vendor's Group aooo tape system is 
a triple-density 800-, 1600- or 
6250-bpi or dual-density 1600/6250-

bpi tape subsystem supports H-P's 
series 64, 44, 40, 80 and 88 
computers. The streaming capabili
ty incorporates two 16K buffers that 
enable continuous disk-to-tape data 
transfer and enables the tape 
system to do a 100M-byte write in 
approximately 8 min. The system 
provides 125-ips tape speed and 
590K-byte burst rate. Price is 
$45,500. Qualex Technology Inc., 
81220 La Baya Dr., Suite 110, 
Westlake Village, Calif. 91862. 

Circle No 344 

Cardamatlon announces 
BO-column punch 

The PC200/51 so-column card 
punch for Data General minicom
puters and general-purpose systems 
provides speeds of 100 to 250 cards 
per min., based on the location of 
the last column punched. The input 

hopper and output stacker have a 
capacity of 1000 cards each. 
Card-punch verification is accom
plished through echo-check error 
detection. A 100-card-capacity re
ject stacker automatically selects 
cards that do not pass the 
echo-check verification. Control 
software is compatible with Data 
General operating systems. The 
punch also includes an interface 
cable and controller board that 
plugs directly into the backplane of 
the DG Nova. Price is $12,500, with 
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2. 
The only computer publiClb 
directed solely to tlie usor of .IJti!~~ 
hµsiness computer systexn 

~send more information about 
0 Circulation Data D Subscription Infonnation 

Company 

BUSINESS COMPUTER SYSTEMS 
CUnen Publishing Co./ 221 Columbus Ave. / Boston, MA 02116 



OEM discounts available. Lease 
price is $357 per month for five 
years. Cardamation Co., Box 746, 
Frazer, Pa. 19355. Circle No 345 

Norand introduces 
enhanced data-entry unit 

An enhanced version of the 
hand-held lOlXL data-entry unit for 
the vendor's Route-commander 
portable route accounting system 
includes 24K-byte EPROM storage 
with 116,000-character memory 
storage, a removable battery pack, 
an internal memory-protection bat
tery and a 16-character LED display. 
Norand Corp., 550 Second St. S.E., 
Cedar Rapids, Iowa 52401. 

Circle No 346 

Standard Engineering offers 
data-acquisition system 

The Quantrol distributed data
acquisition-and-control system in-

eludes Digital Equipment Corp. 
LSr-11/2 or LSI-11/23 µps, computer 
peripherals, communications mod
ules, r/o modules, field-wiring 
terminal panels and control buses. 
The system, which meets the 
IEEE-583 international standard for 
computer-automated measurement 

and control, interfaces most sensors 
and actuators. IEEE-488 interfaces 
also handle stimulus generators, 
transient recorders and other in
struments. The system features a 
lM-bps intelligent data link control
ler that allows a small, local system 
in a single location to be connected 
to form a large network system 
serving as many as 255 nodes over 
distances as far as 30,000 ft. Other 
features include high-density pack
aging; high-level, low-level analog
and digital-signal functions in a 
single-chassis; and serial and paral
lel buses. The system accepts 16 to 
400 points per chassis and handles 
as many as 100 PID loops per 
chassis. Standard Engineering 
Corp., 44800 Industrial Dr., Fre
mont, Calif. 94538. Circle No 347 

lntermec introduces 
bar-code printer 

The model 8610 thermal bar-code 

Delta makes your deliveries DASH. 

328 

Delta DASH"' delivers the same day to over 80 
cities across the U.S. and abroad, covering 10,000 
communities. Why get that small package delivered 
tomorrow when you can DASH it today. DASH (Delta 
Air Lines Special Handling) delivers packages up to 
70 lbs ... probably to the destination you have in 
mind. So give us a ring at the Delta Marketing Office 

* NASSAU 
SAN JUAN* 

in the city nearest you. Or call DASH at (800) 
638-7 333 for pick up or delivery. 

For top priority shipments over 70 lbs., use 
Delta Air Express. It guarantees your shipment gets 
on the flight specified. For full details, call your 
nearest Delta Marketing Office. 

DELTA AIR CARGO. READY ALL·AROUND. 
MINI-MICRO SYSTEMS/May 1982 
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LSI-II, PIP-II, VII-II* 
Dilog offers the widest range of single board DEC emulating disc 

and magnetic tape controllers for LSl-11 , 11/2, 11/23, PDP-11 and 
VAX-11 compatibility. 

This growing family includes over 20 software transparent disc 
and tape products: WINCHESTER AND BACKUP SOLUTIONS 
FOR MOST APPLICATIONS. 

DISC-SY<' 8" or 14" WINCHESTER/SMD/CMD/LARK/ 
CARTRIDGE/FLOPPY controllers with RX02, RK05, RL01/RL02, 
RP02/RP03, RK06/RK07 and RM02/RM05 emulations and features 
like 22-bit addressing, 32 or 56-bit ECC, universal formatting (allows 
you to mix drive types on the same controller without hardware 
modification), and automatic media flaw compensation. 

MAG TAPE-1/4" cartridge/112" NRZl/PE, streaming or conven
tional couplers or controllers with TM11 , TS03 and TS11 emulations. 

NEW VAX-11/PDP-11 CONTROLLERS 
• DU 132 TS-11 emulating coupler with expanded buffering for 

streaming or conventional V2" industry standard magnetic tape 
drives. One coupler can accommodate up to 4 drives at speeds to 
125 ips, and you get dual density 800/1600BPI as an added feature. 
RT, RSX, RSTS and VMS software compatibility. 

NEW LSl-11 CONTROLLERS 
• DO 212/215 SMD interface. Universal formatting allows mixing or 

matching two 8" or 14" drives with different characteristics and 
without component changes for up to 220 MB of software trans
parent formatted capacity. 56-bit ECC, RP02/03 or RK06/07 
emulations. 

• DQ 444 CDC FINCH interface. Intelligent uP module mixes any two 
drives of th is class with universal formatting. RL01/02 emulations. 
Built-in drive capacity expansion handling. 

All DILOG controllers are price competitive with significant OEM 
discounts being offered under a Mix and Match plan. 30-day delivery 
is standard. Distributor inquiries invited. For complete price/ 
performance details, contact DILOG. 

Corporate Headquarters 
12800 Garden Grove Blvd. · Garden Grove, Calif. 92643 
·Phone: (714) 534-8950 ·Telex: 681 399 DILOG GGVE 
Eastern Regional Sales Office 
64-A White Street · Red Bank, New Jersey 07701 
· Phone: (201) 530-0044 
European Sales/Service Office 
12 Temple Square· Aylesbury, Buckinghamshire· England 
· Phone: 44-296-34319 or 34310 ·Telex: 837 038 DILOGI G • DU 215 RK06/07 emulating SM D disc controller with 56-bit ECC, 

universal formatting, optimal device for Winchester and CMD 
applications. RSX, RSTS and VMS software compatibility. 

• DU218RM02/05emulatingSMDdisccontrollerforSMDand ~~-"'\"'\ DISTRIBUTED 

:~c~~~~~~~~:~:~~:d~:~~~~~~~~~e:~~~~~~~Zt~~ie~nRdsx \tie ne~~c-"'\1~ets--m~nL~DmCilllClllll[lllOlllRllllP.llll.I 
300MBSMD(CDC9762/9766)compatiblediscdrives. see ..l o\tie' on\t0' "'' 

a.nu \a9e c cc ~~s~ ' ' 
o\SC and '3"'\0S, ~ NUMBER 1 FOR DEC-11 eoo\ti 

•Trademark Dig ital Equipm 
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Manufacturers and Suppliers: 
Demand for Computers and Business Equipment 
ls Booming in Asia 

Expanded Exhibition and Conference 
Attracts Key Buyers You Want to Meet 

~= =-'9=: 'EW - ----- -- ----
18-21 August 1982 
Royal Hong Kong Jockey Club, Hong Kong 

Asia is the fastest growing business market in the world, with 
demand for computer systems, software, peripherals and business 
equipment "skyrocketing" 25% - 30% annually. In the 
Philippines, demand is up 20% ... in Taiwan, imports will reach 
HK$334 million ... Hong Kong's needs alone are set at HK$3 
billion. 
At COMBEX '82, a large and responsive audience of executives 
will be assembled from throughout Asia - attracted by the 
region's largest international exhibition of modern equipment, 
and the conference program of technological innovations 
presented by experts from around the world. For an unparalleled 
opportunity in sales, display your products and services at 
COMBEX '82. Send for details today. 

Sponsored By: Official Carrier: 
Hong Kong Computer Society Asian Computer Monthly 
Hong Kong Management Association /PC Business Press 
Mini-Micro Systems Singapore Airlines t, 
PLAN TO PARTICIPATE AS AN EXHIBITOR OR VISITOR. CONTACT: 
IN HONG KONG 
ISCM, Ltd. 
Cahners Exposrllon Group 
9F, Flat C 
Wing Cheong Comml. Bldg. 
19-25 Jervois S1reet 
Hong Kong 
Phone: 5-415951 
Telex: 62270 ISCM HX 

IN EUROPE 

IN JAPAN 
CEG Japan 
(Formerly ISCM Japan) 
Hino Bldg., No. 3 
3-4-11 Uchikanda 
Chiyoda-ku 
Tokyo 101 , Japan 
Phone: 03-254-6041 
Telex: J27280 CEG JPN 

Cahners Exposition Group SA. 
(Formerly Kiver Communications SA) 
Cavridy House, Ladymead, 
Guildford, Surrey GU1 1 BZ , England 

IN SINGAPORE 
ISCM, Ltd 
Cahners Exposition Group 
D7-4th Floor 
International Bldg. 
360 Orchard Road 
Singapore 0923 
Phone: 235-9145 
Telex: RS 25932 

IN THE U.S. 
Cahners 
Exposi1ion Group 
222 Wes1 Adams Street 
Chicago, Illinois 60606 
Phone: (312) 263-4866 
Telex: 256148 

CKi 
Phone: Guildford (0483) 38085 
Telex 859466 

Cahners Exposition Group 
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printer dispenses single bar-code asynchronous interfacing; automatic adapter and demand document 
labels and prints eight switch- proportional spacing; and built-in tractor. The 8500 provides a 
selectable bar codes. Two lines of self-test. Other features include LSI standard program mode that allows 
readable text with three character design, a universal power supply, a use of special characters and a 
fonts accompany the bar code and digital positioning system, form- graphics mode. The model 7700 
bar-code interpretation line. Labels length select switch and optional provides this feature as an option. 
are printed by moving thermally bidirectional-tractor, cut-sheet Southern Systems Inc., 2841 
sensitive label stock past a fixed guide with auto load, front inserter, Cypress Creek Rd., Fort Lauder
thermal head. Printed labels are single-bit cut-sheet feeder, dual-bit dale, Fla. 83309. Circle No 349 

stripped from a liner. The µp
controlled device operates on-line 
with scales, controllers and comput
ers or directly from a CRT terminal 
using a prompting mode. Data input 
is via current-loop or RS282C 
interface. Price is $1695. Interface 
Mechanisms, Inc., P.O. Box N, 

Lynnwood, Wash. 98036. 
Circle No 348 

Southern Systems offers 
letter-quality printers 

The µp-controlled models 8500 
and 7700 series letter-quality print
ers print at 88 and 55 cps, 
respectively. Both are interface
compatible with DEC, DG, H-P, P-E, 
Burroughs, Modular Computer, 
Honeywell, TI and others. They 
offer single-board electronics; paral
lel or serial, synchronous or 

MINl·MICRO SYSTEMS/May 1982 

[~4 L ·1ebert we help make your 
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 

Pl111111nd further Information on ... 
O The New Accomodat1 2 
0 Thi compl1t1 lln1 of Liebert Envlronm1ntal Control Sy1t1m1 

Name:--------------- -

Tltle:-----------------
Company: _______________ _ 

Addr111:----------------

Clty:----------------
State: Zip: ___ _ 

O Have a 11l11man call 

See us at booth numbers 7909 - 7914 

CIRCLE NO. 177 ON INQUIRY CARD 
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Destek adds network controllers 
for IBM, Intel machines 

The Destek Group, Mountain 
View, Calif., has added two 
interface boards to its local-area 
networking product line, announced 
last fall. Joining a stand-alone 
network module and an s-100-
co:mpatible add-in controller are an 
interface to connect the IBM 
personal computer to the DESNET 
network and an interface for placing 
Multibus-based systems on-line. 

Like the first DESNET products, 
the IBM-PC and Multibus boards are 
available in four versions, each 
designed to operate over a different 
network medium (MMS, March, p. 
67). Users can specify interfaces 
that link to baseband (RG-58U 
coaxial), broadband or fiber-optic 
media or, via a modem, to telephone 
lines. 

Both interface boards run the 

HDLC protocol and use the carrier 
sense multiple access (CSMA) meth
od to place information on the 
network. Although Destek initially 
indicated it would also offer a 
token-passing access scheme on its 
network, Charles Wegrzyn, vice 
president of R&D, says the company 
will off er only the CSMA protocol on 
its boards. 

Destek targets the IBM personal 
computer as one of its markets, 
Wegrzyn says, because the IBM 
machine has received little attention 
so far from other networking firms, 
and because it was relatively simple 
to design an interface for the 
personal computer's bus. Interfaces 
to other vendors' equipment, includ
ing the more-complex Digital 
Equipment Corp. Q-bus and Unibus 
processors, is forthcoming, he says. 

The DESNET/IBM-PC board fits 
into one of the five slots in the 
personal computer's card cage. In 
the baseband version, the interface 
will sell for less than $1000 in 
single-unit quantities. 

The DESNET/Multibus interface, 
also a single-board product, meets 
the IEEE P796 physical and electrical 
specifications. The board, priced at 
less than $2000 in single-unit 
quantities, functions as a bus 
master in a multiple-master envi
ronment. 

OEM discounts are available for 
both products, which are available 
90 days after receipt of order. The 
Destek Group, 1923 Landings Dr., 
Mountain View, Calif. 94043. 

Circle No 350 

- Dwight B. Davis 

AUTOMATE YOUR OFFICE 
WITH 
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ASCI* SOFTWARE 
CONTROLLABLE 

SWITCHES 

• User selectable/software 
controllable 

• Switches lines from computers and 
peripherals 

• User determined control words 

•Supports 150 to 19200 baud 

• Totally portable with AC option 

• Features manual override operation 

• No need for a null modem 

call or write 
Advanced Systems Concepts. Inc . 

P.O.Box Q 

Alladena. California 91001 
(213) 684-5461 or 794-2308 

CIRCLE NO. 179 ON INQUIRY CARD 

DISTRIBUTED DATA PROCES· 
SING (DDP) MARKET 

IN EU~OPE 
Frost & Sullivan has completed a two-volume 557· 
page report on the Distributed Data Processing 
Systems Market in Europe. Analyses and sales 
forecasts in numbers of units and dollar volume are 
provided short-term to 1985 and longer term to 1990 
year-by-year for these three DDP categories: Small 
DDP Systems (up to $20,000); Medium Scale DDP 
Systems ($20,000 to $100,000); Large Scale DDP 
Systems (above $100,000). A separate market 
outlook and forecast is provided for: Control or 
System Software; Program Writing and Functional 
Software by each of these countries: Belgium, 
Denmark, France, W. Germany, Italy, Netherlands, 
Norway, Spain, Sweden, Switzerland, United 
Kingdom, Others. 

Price: $1,450. Send your check or we will bill you . For 
free descriptive literature, plus a detailed Table of 
Contents, contact: 

II! FROST & SULLIVAN 
106 Fulton Street 

!!I New York, New York 10038 
(212) 233· 1080 
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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'lek 
\!::/ Sys'lems 

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. 

Availabil ity 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. ,----------, 
Name _________ Title ________ _ 

Company ----------------

Street -------------------

City _________ State ____ Zip ___ _ 

Country ________ Phone _______ _ 

We have 
No.of units Make Model 

No.of units Make Model 

CIRCLE NO. 180 ON INQUIRY CARD 
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Four-channel module 
supports async traffic 

The M-IAD four-channel module 
for the Microplexer family of 
statistical multiplexers/data concen
trators supports asynchronous traf
fic and is interchangeable with 
existing synchronous/asynchronous 
modules. The module supports all 
Microplexer supervisory and net
work-management features, includ
ing the network configurator and 
extended diagnostics options. Ver
sions are available for RS232, MIL 
STD 188C and MIL STD 118-114 
operation. Other features include 
data speeds from 50 to 9600 bps; 
operation with 5-, 6-, 7- or 8-bit 
asynchronous codes, including 9-bit 
graphics terminals; odd, even or no 
parity; dynamically allocated buff
ers with user-selected priority; 
in-band or out-of-band traffic con
trol; flyback buffering; and automat
ic, noninterfering, down-line load
ing of channel parameter changes. 
Single-unit price is $750, with 
quantity discounts available. Time
plex, Inc., One Communications 
Plaza, Rochelle Park, N.J. 07662. 

Circle No 351 

Fiber-optic multiplexer 
has eight to 32 channels 

The eight-channel CMX-832 fiber
optic time-division multiplexer for 
short-haul applications to 3 km. is 
expandable to 32 channels. It has 
asynchronous or synchronous data 

rates of l.2K to 19.2K bps, a bit 
error rate of less than 1 in lo-9, 

electrical isolation, data security 
and freedom from EMI radiation or 
pickup. The CMX-832 is transparent 
to the character structure of the 
data patterns. Each channel oper
ates independently with no interac-
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tion or waiting. The electrical 
channel interface at each end of the 
communications line is a full-duplex 
EIA-compatible RS232C connection 
with EIA handshaking ability. 
Single-unit price is $2700, with 
quantity discounts available. 
Canoga Data Systems, 21218 
Vanowen St., Canoga Park, Calif. 
91303. Circle No 352 

Compre Comm announces 
four- to 32-port multlplexer 

The DX series statistical multi
plexer provides four, eight, 12, 16, 
20, 24, 28 or 32 terminal ports on a 
19.2K-bps network. Each four-port 
circuit card provides switch
selectable xon/xoff or CTS flow
control speed, asynchronous charac
ter format and autoanswer. The 
device provides optional auto-echo, 
remote settings and a secondary 
control channel for each port. The 
device operates at 9600 bps over 
satellite links. Interface is RS232C/ 
V.24. Compre Comm, Inc., 3200 N. 

Farber Dr., P.O. Box 3570, Cham
paign, Ill. 61820. Circle No 353 

Network Products 
announces multiplexer 

The Babymux statistical multi
plexer has two color LED indicators 
and transparent operation. The 
device can be expanded to eight 
lines. Terminal-port rates can be set 
as high as 19.2K bps. The composite 

...... & ............. 

~ 

-----------;--- . 

line is supported through a DMA 
interface that allows it to operate at 
19.2K bps in synchronous mode or 
9600 bps in asynchronous mode. 

Babymux supports options in baud 
rate, parity, flow control, stop bits 
and character length. Other fea
tures include buffering; stripping 
and recreating the start, stop and 
parity bits; and data compression. A 
two-port unit sells for $1350. Each 
three-port expander kit is $475, 
with quantity pricing available. 
Network Products, Inc., Progress 
Center, Research Triangle Park, 
N.C. 27709. Circle No 354 

Rlxon announces 
4800-bps data modem 

The model TA208AIB Bell-compat
ible, 4800-bps data modem trans
mits and receives synchronous 
serial binary data half-duplex over 
the two-wire DDD switched network 

or full-duplex over four-wire pri
vate lines. Switch-selectable options 
enable changing from private-line 
operation to DDD switched-network 
operation. In the private-line mode, 
optional alternate voice/data equip
ment can be added when used with a 
modified 565 telephone. The DDD 
mode features automatic answer 
under control of the data terminal. 
In this mode, use of a 500 or 565 
phone enables use of the alternate 
voice/data option without additional 
equipment. Six push-button switch
es used with eight LED indicators on 
the front panel enable isolation of a 
data-communications system mal
function. Test features include 
analog loopback, digital loopback 
and local end-to-end self testing. 
The modem is compatible with Bell 
208A and 208B, and the vend~r's 
T208A, T208B and T208AIB modems. 
Rixon Inc., 2120 Industrial Park
way, Silver Spring, Md. 20904. 

Circle No 355 
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Announcing the mbp COBOL Compiler 
for CP/M-86: .. ~ 
available 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 COBO L. 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 • real 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 insta llations for mainframes and minis. 
Now, this vast experience is also available to 
micro users. Take advantage of it-send the 
coupon or ca ll today and start getting mainframe 
capabilities from your CP / M -86 micro. Why wait? 

MINI-MICRO SYSTEMS/ May 1982 
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sofiJAJE \~bJJ 
sysTEMs TECHNoloqy 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 ~ • 
• O mbp COBO L for CP/M-86 at sing l~nn~ e 
• copy special introductory price of $990. • 

(User's Manual included. Offer expires June 30, • 
• 1982 when retai l price will become $1400.) 

• D mbp COBOL User's Manual on ly, $95. • • D Complete mbp COBOL information. 
• D Please have a representative contact me with 

information abou t OEM and distributor • • 
• • • • • • 

arrangements. 

Title _____________ _ 

Company ___________ _ 

Street (no PO Box numbers) _______ _ 

• City State _Zip __ _ 

• D Check enclosed D VISA 
• D UPS C.O.D. D Mastercharge 
e (Add $3 for shipping. Colifornio residents odd soles lox.) 

• e Card Number _____ Exp. date __ _ 

Signature ___________ _ 

• • • • • • • • • • • • • • • • • • • • • • • • • • • 

Hordwore required: 96K memory, herd disk, 8-1nch floppy. e 
'CP/M-86 is o Digitol Reseorch trodemork; iRMX-86 ond ISIS e 
ore Intel TMs; OASIS-16 is o Phase One Systems, Inc. TM; e 
MS-DOS is o Microsoft, Inc. TM. 

• • mbp COBOL. Now. 

See us at • 
COMDEX e 
Booth 1467 • 

••••••••••••••••••••• 
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Micom introduces 
inverse multiplexers 

These additions to the MicrolOO 
series of inverse line multiplexers 
support data rates as high as 64K 
bps and operate at 14.4K bps. The 
devices split a data stream onto as 
many as six slower communications 
lines, using modems speeds or 4800 
of 9600 bps, or as many as four lines 
operating at 14.4K or 16K bps. 
Applications include DDS backup, an 
alternative to wideband circuits and 
fail-soft communications. The units 
continue full-duplex operation at 
reduced speed when one telephone 
line is cut and automatically return 
to higher speed transmission when 
the failed line is returned to service. 
Prices start at $4300 for two
channel units. Micom Systems, 
Inc., 20151 Nordhoff St., Chats
worth, Calif. 91311. 

Circle No 356 
H-P announces 
communications package 

The Series 80 data-communica
tions package expands the capabili
ties of Hewlett-Packard Co. Series 
80 personal computers to communi
cation with both large mainframe 
computers and H-P hand-held com
puters. The package includes the 
82950A Series 80 modem and 

Software supports automatic log
ging on, re-dialing, self-testing, 
maintaining a phone directory, 
setting configuration files that set 
frame parameters and transferring 
files. It uses the RS232 interface to 
communicate with a host computer 
at data rates as high as 9600 bps. 
Price for the modem is $395, 
including phone cord, software and 
owner's manual. Software, includ
ing owner's manual, sells for $200. 
Hewlett-Packard Co., 1820 Embar
cadero Rd., Palo Alto, Calif. 94303. 

Circle No 357 

Astrocom offers 
medium-distance modem 

The Metromodem transmits syn
chronously at speeds of 2400 or 4800 
bps over distances as far as 50 mi. 
The device offers operational dis
plays and self-test and analysis, 
including analog loopback, digital 

software. The modem plugs into any loopback and a control for placing 
of the four ports in the back of the the remote modem in digital 
personal computer and has two loopback from the local Metro
jacks for direct connection to the modem. The modem is compatible 
phone line and the telephone. It is with Western Electric 3002 load 
FCC licensed and usable on any u. s. wire pairs and the Tl carrier 

public telephone system. The 
modem is Bell 103-compatible, with 
auto-dial and auto-answer features 
and operates at 50 to 300 bps. 

network. It is available stand-alone 
or rack-mounted with an eight
modem nest. Other options include 
two- or four-wire operation, exter
nal or internal timing and carrier 
control or constant carrier. Astro
com Corp., 120 w. Plato Blvd., St. 
Paul, Minn. 55107. Circle No 358 

Compre Comm announces 
modem eliminators 

The ME-2 series modem elimina
tors, for applications in which both 
ends of a network are relatively 
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REPRODUCE 
A MASTER PIECE de~:~~~~~lu~~8fe~ • The state-of-the-art 

lu'OMITICALl~1 ~~~=~~ilst~i~~t~~h~~~ . ~· L • operator attention. It's 
compact, portable, and will save your company money 

The 5208 Desktop Copier from Media Systems Technology can be 
programmed by the user to automatically format, copy, verify, and sort 
5%" 48TPI floppies, double or single sided, double or single density 
And it's compatible with practically any personal or business computer 
via an industry-standard drive interface and an RS-232 interface. 

The system is operated by user command, with software integrity 
protected and maintained by your host CPU. To make sure you get 
only good copies it even features automatic two-level sorting. 

Operation is surprisingly easy Just load the input hopper with blank 
diskettes. Then, through the host CPU program, select the number of 
copies, start the copy cycle and the 5208 takes it from there. We told 
you it was easy 

So drop us a line at MST The company with the auto
matic copiers no one can duplicate. 

MEDIA SYSTEMS TECHNOLOGY, INC. 
17991 Fitch Avenue. livine. CA. 92714 Phone [714) 957-0240 

The copiers that like to work alone. 
2025Gatewov Place. Suite 325. Son.Jose. CA(408) 286-8943/1 Hentoge Moll Suite 5. 8e<t1n. MA(617) 568-0216 

Europe. Middle East. Atnca lnve<data Elec!TOOcs GmbH A:lolf-Kolp1ng Strasse PO Ba• 466. D-6078 t\eu-lsenbJg 1. West Germany (06102) 3105. TeleK 4 185 63811\M D 
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Get results with 

Mi•i·llicra 11s1e•s 
CAREER 
OPPORTUNITY 
SECTION ••• 

When you advertise in Mini-Micro Systems, 
you can be sure of reaching 
only the people you are trying to recruit. 
Every reader is a potential employee. We 
reach the highest percentage of all 
significant personnel in our industry. You'll 
find us not only effective, but a more 
economical magazine. See contents 
page 3 for Career Listings. 

for space reservation 
contact: 

Peggy Gordon 
203-327-6772 
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close, supports all synchronous 
standard data rates as high as 38.4K 
bps, and additional rates between 
56K and 316.SK bps. The devices 
buffer data, timing and control 
inputs and outputs and support half
and full-duplex operation with 
programmable request-to-send and 

request module, a buffer module, a 
systems-test-and-configuration 
module, a user switching-option 
module and a bus-extension module. 
The modules are housed in a 
17-card-slot frame with an integral 
power supply. As many as five 
frames can be integrated in a 

DCX850. Each channel module 
occupies one card slot and accepts as 
many as four asynchronous inputs. 
Input data rates range from 50 to 
9600 bps in 5-, 6-, 7- or 8-bit code. 
Rixon Inc., 2120 Industrial Park
way, Silver Spring, Md . 

Circle No 361 
clear-to-send delays. The ME-2D .----------------------------
provides a standard RS232C/V.24 
interface, and the ME-2C provides an 
RS449 interface with RS422 balanced 
electrical specifications. A stand
alone ME-2 sells for $325, and a 
rack-mounted version, which allows 
as many as 10 ME-2D or ME-2C cards 
to be added, sells for $500. Compre 
Comm, Inc., 3200 N. Farber Dr., 
P.O. Box 3570, Champaign, Ill. 
61820. Circle No 359 

UDS offers 
212 LP modem 

The model 21"2 LP modem, 
powered from a telephone line, 
requires no external AC power and 
offers full-duplex 1200-bps asychro
nous operation. The device, for 

desk-top application, is FCC certified 
for direct connection to the dial-up 
network, and is compatible with 
Western Electric 212A. Price is $495 
in single-unit quantities. Universal 
Data Systems, 5000 Bradford Dr., 
Huntsville, Ala. 35805-9990. 

Circle No 360 
Multlplexer provides 
port switching 

The model DCX850 switching 
multiplexer offers error-free data 
transport, user port selection, port 
contention, network management 
and supervision of as many as 240 
asynchronous inputs over as many 
as 14 composite links. Multiple 
DCX850s can comprise a network to 
support more than 15,000 ports. 
The device uses a low-speed channel 
module, an automatic-repeat-

MINI-MICRO SYSTEMS/May 1982 
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for cost savings, performance a rellablllty 
.. . THEY'RE THE PERFECT MATESI 

WTI offers a choice of RS232 Mlnifloppy 
storage devices to help solve your data 
handling problems. DataMate II has 
extensive editing & search features for 
store & forward applications. The new 
MiniMate Ill is ideal for bulk storage & 
data collection. Both are packed with 
features for easy operation, system 
configuration-and above all
reliability you can depend onl 
APPLICATIONS 
•Save on-line costs: Prepare & edit 

data off-line, transmit stored data to 
computer at speeds to 9600 bps. 

•Transfer data from one computer 
system to another. 

• Store demo programs for exercising 
data terminals and equipment. 

• Store program code for microproces· 
sors and Eprom programmers . 

• Record data from PBX systems and 
electronic instruments. 

• Store parts & address lists, sales 
Information or any data changed or 
updated often . 

IMPRESSIVE QUALIFICATIONS 
Both units Include; 
•A 5·V4'' floppy drive, system con

troller, software and power supply. 
• Dual RS232 ports for easy insertion 

between your Terminal and Modem. 
• Easy to use File Management system. 
• Automatic and Manual controls for 

"stand alone" applications. 
• 12-month factory warranty I 

DataMate II Features: 
• Up to 32BK of storage on a single 

sided diskette. 
• High speed single and continuous 

search modes. 
•Global search and replace, delete, 

erase functions . 
•Extensive text editing features. 
MlnlMate Ill Features: 
•Low cost 
• Up to 40BK of storage on a single 

sided diskette. 
• 7 bit ASCII or 8 bit binary operation, 

code switchable. 
• Automatic disk motor timeout to 

extend disk life. 
• Power up restart In case of AC 

power failure . 
• Dual baud rates and answerback 

message. 
LET WTI HELP 
Call WTI toll free and let us help solve 
your data handling problems. Our 
solutions have helped hundreds of 
customers-after all we've been 
designing and manufacturing floppy disk 
storage devices longer than anyone! 

Outside Calllomla call toll-free 800·854· 7228 

~[SB 
western telematlc Inc 
2435 s. anne st. , santa ana, ca. 92704 
(714) 979-0363 
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Spread sheets blanket 
the landscape 

If imitation is the sincerest form sor that enables an advanced user to 
of flattery, then the folks over at define constants, formulas with 
VisiCorp (nee Personal Software, arguments and references to ele
Inc.), developer of the ubiquitous ments on a work sheet. The screen 
VisiCalc "electronic spread-sheet" can be split vertically and horizon
program for µcs, must feel them- tally simultaneously into four win
selves up to their eyeballs in dows of different sizes. 
compliments. In the last few Meanwhile, Finar Systems Ltd. 
months, a fistful of large and small introduces Worker, a spread-sheet 
companies have announced VisiCalc tool for Digital Equipment Corp. 
look-alikes that execute on minicom- PDP-11 and VAX computers, selling 
puters and µcs. for less than $5000. Worker can be 

Each program offers standard upgraded to the vendor's Finar 
spread-sheet functions: it allows a analysis and reporting package if 
user to enter numbers into a matrix more sophisticated analytical tech
and define mathematical relation- niques are needed. Supercomp, 
ships among the entries in the rows from Technical Analysis Corp., 
and columns of the matrix. The executes on Data General Corp. 
program then performs user-speci- computers and provides, along with 
fled arithmetic and displays the basic spread-sheet functions, the 
results. The user can change one or . ability to read files produced in 
more entries in the matrix, and FORTRAN, COBOL and BASIC pro
command the program to repeat the grams. Minicomputer Modeling Inc. 
computation with the new values, to has adapted its Data*Model pack
see how the changes affect the age, already in operation on 
totals. Primary applications are in Datapoint Corp., DEC, Hewlett
budgeting, financial analysis and Packard Corp. and Prime Comput
planning and resource allocation. er, Inc., computers, to run on Wang 

NEC Home Electronics USA offers Laboratories, Inc., OIS, vs and 2200 
an electronic spread sheet as one of series machines. Data*Model han
the first offerings for the NEC dles as many as 30,000 rows and 500 
PC-8000 personal home computer. columns, and features data-projec
The product provides a new tion and financial routines. Perma
wrinkle-the ability to define data nent licenses start at $3000, and 
and perform calculations in 3D. rentals start at $300 per month. 
(VisiCalc supports only 20.) Access Microsoft claims that its Multi
Software Inc. introduces the plan spread-sheet package runs in a 
Wedge, a spread-sheet program variety of hardware systems. It 
running on as-yet-unnamed µcs. allows as many as eight windows to 
SuperSoft Associates calls its pro- be open simultaneously. 
gram Scratchpad, for µcs running Not to be outdone, VisiCorp has 
under the CP/M operating system. been busy as well, introducing a 

Unisoft Inc. takes a comparable version of VisiCalc for the Interna
tack, implementing its $400 View- tional Business Machines Corp. 
Comp package on minicomputers Personal Computer that uses as 
and mainframes running under the much as 214K bytes of main 
UNIX operating system. ViewComp memory. In addition, VisiCalc 
features a convenient procedure for interfaces are available for a 
copying information from one loca- number of printers, from IBM, 
tion to another, and a macroproces- Centronics Data Computer Corp., 
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Epson America, NEC, International 
Data Sciences, Anadex Inc., Diablo 
Systems, Inc., and Qume Corp. A 
new companion program, called 
VisiSchedule, allows a user to 
create an on-screen schedule of 
projects and tasks. 

- Malcolm L. Stiefel 

Access Software Inc., 2381 Mariner 
Square Dr., Suite 180, Alameda, Calif. 
94501. Circle No 362 

Finar Systems Ltd., 6000 E. Evans, 
Suite 2-300, Denver, Colo. 80222. 

Circle No 363 
Microsoft, 10800 N.E. Eighth, Suite 

819, Bellevue, Wash. 98004. 
Circle No 364 

Minicomputer Modeling, Inc., 1222 
Lakeview Blvd., E., Seattle, Wash. 
98102. Circle No 365 

NEC Home Electronics USA, 1401 
Estes Ave., Elk Grove Village, Ill. 
60007. Circle No 366 

SuperSoft Associates, P.O. Box 1628, 
Champaign, Ill. 61820. Circle No 367 

Technical Analysis Corp., 120 w. 
Wieuca Rd., N.E., Atlanta, Ga. 30042. 

Circle No 368 
Unisoft Inc., 510 w., End Ave., New 

York, N. Y. 10024. Circle No 369 
VisiCorp, 2895 Zanker Rd., San Jose, 

Calif. 95134 Circle No 370 

Program copies 
Serles/1 data files 

The EDX V3 high-speed copy 
program, running on IBM Series/1 
minicomputers, allows data to be 
copied at the device, volume or 
data-set level with little operator 
intervention. The program supports 
IBM standard interchange and 
extended-format diskettes, single 
or double density, with 128, 256, 512 
and 1024 bytes per sector. Diskettes 
formatted with other IBM Series/1 
operating systems, such as RPS, also 
can be used with EDX software. A 
license fee is $495. Control Data 
Corp., Miniperipheral Systems 
Division, 2200 Berkshire Ln. N., 
Plymouth, Minn. 55441. 
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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 

See us In Booth #1263 at Comdex, June 28-30, Atlantic City 
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Word-processing software 
runs on DEC systems 
The CT"'os word-processing pack

age, Version 4 runs under its own 
operating system for single
terminal use and RSTS/8, RSX-llM 
and VAX-VMS for use on DEC LSI-11, 
PDP-11 and VAX systems. Written in 

MACR0-11 machine language, CT"'OS global search and replace, cut-and
presents a minimal overhead load paste files, list processing, ASCII file 
for simultaneous word- and data- handling, 182-column document 
processing operations, in single- and width, stored text libraries, right
multiple-station configurations. A 
single-station system requires 56K 
bytes of memory. A menu-driven 
system, CT"'OS functions include 

1 ' l 1----i 
I , : 51,,,,p , ,,,,,tle ~ __: ,.. :- ~ 

I g~ARE SIMPLE Flllog Syotom lo a""'•"'"'"-"''""' l ,... PfO~ram that aids in preating , que~ying and reportiJ1g 1rom the 

) 

TCS" TOTAL ACCOUNTING SYSTEM data files (TOTAL 
LEDGER, TOTAL REfCEIVABLES, TOTAL PAYABLE$, TOTAL 
PAYROLL and TOTAL INVENTORY) as well as user-defined data 
fl(es , 

The SIMPLE Filing System is designed to: 
1) Gommunioate with the user using a direct vocabulary of 

English words and phrases such as Report, Display, 
Define. 

2) Allow the user to inquire if data exists, exactly what the 
data ls, enter more data and report on data within the data 
files . 

~) Report generfil fUQCtions r~ther than being limiteq to speci
fic applications . 

l I"\. -

I The SIMPLE Filing System has four major clerical functions : 
1) FILE DEFINITION & SET UP 
~) CROSS REFERENCING BY MULTI-KEY INDEXING 
B) GENERAL FILING & SORTING 

( : c 
J 4) REPORTING 

SIMPLE Is compatible with any hardware system Which uses CP/M 
2.x (or equivalent) operating system. 

SJMPLE is so easy - it allows the user to tell SIMPLE exactly 
what information to keep track of; cross reference infqrmation and 

.n.-- sort data in eight different ways at anv one time with the use of 
multisort indexes; information can be added, changed, updated 
or removed ; allow the user to instantly print a report on request 
on the CRT or printer. SIMPLE is always at your fingertips , fast & 
flexible and so easy to use. ' 

CALL US TODAY TO SEE HOW SIMPLE CAN WO~K FOR Y~U! 
713/977-7505 I 

Satt:~l=l 
3209 Fondren Road L ""--

Houston, Texas n063 
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justified margins, subscripts and 
superscripts, centering, automatic 
pagination and a nesting arrange
ment of user-defined keys to invoke 
user-written subroutine-like opera
tions. Price for the single-CPU 
license package is $2200, RSTS/E and 
RSX-llM versions are $8600, and 
VAX is $4200. Compu-Tome, Inc., 
234 E. Colorado Blvd., Pasadena, 
Calif. 91101. 

Package programs EPROMs 
from CP/M disk flles 

EPM permits programming of 
EPROMS directly from CP/M disk files 
and allows existing EPROMs to be 
read to disk for archiving or 
duplication. EPM interfaces with 
EPROM programming systems, in
cluding SD Systems' PROM-100 
board, Cromemco's Bytesaver and 
Pro-Log. The menu-driven program 
automatically verifies EPROM eras
ure before programming, confirms 
successful program transfer and 
reports discrepancies to the opera
tor. A HEXROM utility provides hex 
file conversion. The program runs 
under CP/M version 2.0 or later with 
at least 24K of RAM. EPM, on s-in. 
single-sided, single-density disk-
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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 on ly 
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 !me-to-ground hne-to-lme to high 
power shut-down interference interference demand 
outages 

Dedicated Lme some. some, some. some. No No 
(with ded1- 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 UNIT 011 GeNa•A~ ••DNilU. 

The Power Protectors 
SOLA 
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1111ware 

ettes, sells for $75. Dantek Soft
ware, Inc., 4550 Schoolhouse Rd., 
Batavia, Ohio 45103. 

system for the IBM System/34 
computer, captures CPU and print 
time by work station, user ID, job 
name, application code and user/ 
work-station combination on a daily 
basis. This information allows 
managers to monitor the cost per 
minute of each job, user, terminal or 

May/Partners offers 
System/34 package 

Monitor/34, a job-cost-accounting 
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ROCK-SOLID FLOPPY DISK 
DRIVES FROM TEAC 

Unique DC Spindle Drives feature our continuously-running 
brush less 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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application. Monitor/34 also main
tains year-to-date and month-to
date totals by work station, user ID, 

job name and application code. Price 
is $500, including installation, 
documentation and 30-day money
back guarantee. Genesis Software 
Corp., 1408 140th Place N.E., 
Bellevue, Wash. 98007. 

Mesta unveils 
IBM 3270 host emulator 

The RSX-llM 3270 protocol emula
tor allows tasks running under the 
RSX-llM operating system to pres
ent a DEC PDP-11 as an IBM host to 
multi-dropped 3271 control units, 
and allows communications between 
the PDP-11 and 3270-plug-compati
ble systems. The package, written 
as a loadable device driver under 
RSX-11M, controls as many as four 
synchronous lines. Each line ap
pears to the 3271 as an IBM host 
communicating via an IBM 2701 
data adapter unit or an IBM 2703 
transmission-control unit operating 
in BSC mode. All aspects of the 
protocol, except limited conversa
tional mode, are supported. Mesta 
Computer Services, 400 Penn 
Center Blvd., Suite 100, Pitts
burgh, Pa. 15235. 

APC unveils BASIC 
for North Star users 

APC BASIC is upwardly compatible 
with North Star BASIC, requiring 
virtually no modification. Written in 
Z80 code, the package operates with 
DOS, CP/M or APC DOS. Features 
include scan, renumber, global 
search and replace, trace, trace on 
condition, overlays, code deletion, 
chain-passing variables and file 
buffers, bit functions, dynamic 
formatting, multiple file buffers, 
expanded string and numeric func
tions, advanced assembly-language 
interface, direct-mode execution of 
any executable statement and 
program compaction. Price is $400, 
and a manual sells for $48. 
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Ada: The View From Abroad 
When the Department Qf 

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 UXJrld with the 
first published version Qf 
the standard document The 

fact that the Europeans 
beat their US. colleagues 
to the punch is one indication 
Qf 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 qff ect Europe. 

" National pride was 
the biggest obstacle to 
European adoption qf 
any one language. Ada 
is the solution. a genuine 
international ljfort'' 

WO: 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. 
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'' if Western Digital succeeds in nmningjull 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, WO: 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 
WO: 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 WO: 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 AGERBERG: 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. 
WO: 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 man:? than 
a language. Its a new 
technology that will pro
vide 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 of Ada 
today, using our SuperMicro 
system and MicroAda sub
set of 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 SuperMlcro are trademarks of Western Digital Corporation. 
Ada is a trademark of the U.S. Department of Defense. 
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American Planning Corp., 4600 
Duke St., Suite 423c, Alexandria, 
Va. 22304. 

Apple II tool helps 
application development 

The Tool for the Apple II provides 
an entry screen generator, a 

database manager and a report report generator offers on-screen 
formatter. The entry screen genera- report definition, multiple column 
tor handles screen editing; field widths, COBOL pictures, calculations 
formatting; and entry validations, at print time, totals, paging, 
formats and defaults. The Tool subtotals, page numbering, headers 
operating system allows files to and titles. The Tool works with user 
span multiple disk drives, with programs written in BASIC. Intro
sequential and random access and as ductory retail price is $395. High 
many as 15 million records. The Technology Software Products, 

Inc., P.O. Box 14665, 2201 N.E. 63rd 
St., Oklahoma City, Okla. 73113. 

Office Manager offers 
Wang VS productivity tool 

Speed II, a productivity tool/ 
database-management system for 
Wang vs computers, intended to 
reduce software application
development time, can use Wang
supplied programs and utilities and 
standard Wang files. The installa
tion-control subsystem permits ac
cess control at the company, menu, 
job and field levels. The interactive 
file-management subsystem per
mits specification of location and 
initial size of files, and provides file 
creation and monitoring. The appli
cation-design subsystem supports a 
data dictionary containing attri
butes of files and fields as well as 
user and technical documentation. 
The Office Manager, Inc. , P.O. Box 
66596, Seattle, Wash. 98166. 

Source-code animation 
helps debug software 

CIRCLE NO. 191 ON INQUIRY CARD 

Cobol Animator animates a pro~ 
gram by displaying its source listing 
on the screen and moving the cursor 
from statement to statement as 
execution proceeds. The program
mer can run the program one 
statement at a time or continuously 
and can watch the execution path 
the program takes. In continuous 
animation, the programmer can 
choose a speed to match his reading 
pace. During debugging, the pro
grammer sets execution break
points and changes the path of 
execution at will. He can also halt 
execution and examine or alter the 
value of a data item. Micro Focus 
Inc., 1601 Civic Center Dr., Santa 
Clara, Calif. 95050. 
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1,896 computers 
Only one reference tells you 

what you need to know about 
each and every one of them. 

Computer Review - the reference backed by an 
on-line database. 

The rapid growth of the computer industry has 
left most hardware references behind. One 
reference keeps up - Computer Review. Pub
lished from an on-line database, Computer 
Review provides detailed price and performance 
information on more computers, terminals and 
peripherals than anyone else. More than Datapro. 
More than Auerbach. More than Data Sources. 
With no advertisements, and no fluff. Just hard 
facts and concise descriptions in a clearly
organized, compact format. Stay on top of the 
industry. Subscribe to Computer Review. 

SOURCE : COMPUTER REVIEW OATABASE 

'76 '77 ' 78 '79 'BO ' 81 

There ere four times as many computers and 
peripherals now as there were In 1975. The 
Computer Review database has been tracking 
the hardware industry since 1973. 

Computer Review-Complete. Compact. Current. 
--------------------------------------------------------

ACT NOW! ORDER COMPUTER REVIEW 

Four Reviews, updated three t imes a year: 

Computers : Covers over 300 large computers. With 
cross-indexed prices, manufacturers, peripherals and 
micros. $175/yr, 

Minicomputers: Details on over 650 minis and 750 
micros. With cross-indexed listings. $175/yr. 

Term inals : Reports on more than 900 displays and 
150 teleprinters, Includes intelligent, graphics, special 
purpose. $175/yr. 

Peripherals : Covers over 4000 devices, including disks, 
floppies, mag tape, printers. $195/yr. 

EXAMINE WITHOUT OBLIGATION 
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Special offer to new subscribers! 
Deduct $25 from the price of each subscript ion with this 
coupon . 

D Bill me D Bill my company 

Please enter my subscript ion to the Reviews checked at 
the left. 

Name ____________ Title ___ _ 

CompanY ---------------~ 

Address -----------------

Signature ___________ Date ___ _ 

Mail to: Computer Review 
GML Corp. 
594 Marrett Rd. 
Lexington, MA 02173 

Or call (617) 861-0515 
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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 

Send 
Today 
for Free 
Catalog 
(714) 744-3346 
TWX: 910·332-1155 
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Sage offers 
ZSO-based computer 

The Sundance zso-based µc 
incorporates a 51/4-in. rigid-disk 
drive, a single-board processor and 
a lOM-byte cartridge-tape drive. 
The system is fully integrated into a 
terminal with so-character or selec
table so/182-character line length. 
It also features a 4-MHz ZSOA CPU 
with 158 instructions, including 
memory-to-memory block trans
fers, 16-bit arithmetic and address
ing modes. Sundance uses 64K 
dynamic RAM using 16K chips. 
Parity is automatically generated 
and checked on each transfer and 
can be disabled under software 
control. Bootstraps and self-test 
diagnostics reside in 4K ROM, which 
is mapped out of the system address 
space after initialization. Sage 
Distribution, 5711 Slauson Ave., 
Culver City, Calif. 90230. 

Circle No 316 
IBC introduces 
6-MHz computer system 

The Super Cadet system uses a 
Zilog ZSOB 6-MHZ CPU and a 
150-nsec. RAM. The system features 
64K RAM chips, allowing 256K bytes 
of memory in a 4-in.-sq. matrix. The 

memory can bank switch within any 
4K block, and bank sizes are switch 
selectable. The system uses single
board construction and can be 
expanded to include 10 1/0 ports, 
SMD disk drives and reel-to-reel or 
cartridge tape. The vectored inter
rupt-driven system uses an intelli
gent disk buffer that allows process
ing during disk operations. The 
system sells for $5595, with volume 
discounts available. Integrated 
Business Computers, 21592 Marilla 
St., Chatsworth, Calif. 91311. 

Circle No 317 

Motorola Introduces 
µc development system 

The MC146805G2 hardware/ 
software development system sup
ports the MC146805G2 CMOS 8-bit 
µc. The system consists of a µc 
emulator module, cable and a 
relocatable macro assembler. The 
µc module connects to the M6805FIM 
interface module that resides in a 
EXORciser or EXORset system. The 
module allows the programming and 
debug capability of the EXORCiser or 
EXORset to be applied to the user 
system development. This includes 
a user system emulator plug that 
can be connected to the target 
system. The system enables a user 
to execute prototype software in 
real-time or single-step mode and to 
set breakpoints, examine memory 
and verify program operation. The 
MCU module for debug and emula
tion of the MC146805G2 chip on 
EXORciser and EXORset, including 
relocatable macro assembler disk
ette, USE cables and a user's guide, 
sells for $1400 in quantities of one to 
five. The M6805 interface module 

sells for $1600. Motorola Semicon
ductor Products Inc., P.O. Box 
20912, Phoenix, Ariz. 85036. 

Circle No 318 

Franklin unveils 
personal computer 

The ACE 100 personal computer is 
hardware and software compatible 
with the Apple II. The system 
includes 64K of RAM, an upper- and 
lower-case keyboard and a charac
ter generator. The keyboard in
cludes a 12-key numeric pad, an 
alpha shift lock key and special keys 
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QMS Specializes In 
Industrial GraphicsApplications 

(Interlaces 1b Most Computers) 

THINK PROBLEM SOLVING.' 
THINK APPL/CATIONS.' 
THINKQMS! 

INHOUSE LABELS, BARCODES, FORMS 
Cut Overall Pre-Printed Label Cost 
No Waste-Print Only What You Need 
Tie To Your Present Computer Data Base 
Integrate Into Your Scales, Scanners And Other Processes 

PRINT LABELS WHEN AND WHERE YOU NEED THEM 
Production Line 
Warehouse 
Shipping, Receiving 
Office 
Remote To Divisional Branches 
On Demand 

UTILIZE THE BARCODE TECHNOLOGY 
Fast Input To Your Computer 
Control Your Inventory 
Monitor Your Production 
ShippinK and Receivins Records are Simplified 
Control Conveyor Routmg 

Interface the rugged, reliable Printronix Printer 
to your IBM mainframe or mini-computer with 
the QMS MAGNUM• controller. 

INTERFACES AVAILABLE 
MAGNUM 3000 (Switch Selectable ) 

Centronics, Dataproducts positive and negative true, RS232 , and 
active and passive current loop with various protocols . 

M3270 Coax Interface for IBM 3271. .3272 and 32748 controllers. 
M:l400 Twinax Interface for IBM System 34 and 38 computer. 
M3276 Coax Interface for IBM 3274A and 3276 controllers. 
M3000/ 0C IBM 2780, 3780 
M8100 IBM 8100 SDLC/ SNA Loop 
M 8200 NCR 8200 Common Trunk 
•The MAGNUM controllers from QMS contain sophisticated micro-processor 
systems equipped with extensive firmware that allow you to easily 
create your labels and barcodes. 

QMS MAKES THE BEST PRINTER ON THE MARKET BEITER! 

~Ms G• 'ALITV MICRO SYSTEMS-••-
._. PO.Bo.x81250 • rvloble,Alabarna 36689°(205) 343-2767 #• 

CONSULT YOUR LOCAL MEMBER OF THE QMS/PRINTRONIX DISTRIBUTOR GROUP 
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with VisiCalc designations. Pro
grams and peripherals for the Apple 
II run on the ACE 100 without 
modification. Price is $1595. 
Franklin Computer Corp., 7080 
Colonial Highway, Pennsauken, 
N.J. 08109. Circle No 319 

JHE ADVANIAGE OF A 
WINNING SOHWARE 
TEAM 
T 

here's money to 
be made in soft · 
ware . By the end 

of the decade, software 
sales generated by new 
and existing microcompu · 
ters will hdve an annual 
retail Vdlue of 25 billion 
dollars. 

Since 1974, we 've been 
building an outstanding 
trHk record , prov iding 
self-instructional software 
accounting solutions for 
more thdn 10,000, small 
business users in 200 dif· 
ferent industries. 

Our experience gives us 
the competitive edge in a 
booming software market · 
place. If you 're a dealer, 
distributor or OEM, why 
not join our winning team 1 
We 'll help you take the 
profits lead in selling 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 
1 Sales Order Processing 
• Job Cost 

Our software solutions 
are available in Business 
BASIC and COBOL to run 
under a variety of operat · 
ing systems , including 
OASIS, CPIM, MPIM and 
COS990 on more than 20 
of the most popular busi · 
ness computers . 

rr.M·~' MP•Mll'fl'"''"'"' ' I (1,,,,.1 
,,,,, ..... ... 1~. 

OA.~I~ 11 • 1 1 11Jr,..~• I ,i/ I'~,., O•r ~ •• u .... I•· 
Cih"'"" ""''"''"''' ' •t 1(1"1• Af.l••l••il J~ 

,_,_,.......,.~,, Sullt 409 

Name 

430 Oak Grove 
Mlnneapolll , Mlnnt1ot1 55403 
(612) 670-3515 
TWX 910 576 t 743 

Company ----------
Address 
City/State 
Zip ---- Phone ( 

- Dealer - OEM Distributor_ End User_ Other 
lam interested in software for these computers: 

MMIS82 
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Dataram announces 
LSl-11 /23-based system 

The M2S LSI-11/28-based system 
includes the Q-map memory
management system that enables a 
user to access the 4M bytes of the 
LSI-11. The system provides r/o 
mapping, an 18-bit bus and a 22-bit 
bus for main-memory addressing. 
The Q-map emulates DEC's KT24 
memory management and operates 
with RSXll-M, RSXll-M PLUS, RSTS 
and other DEC operating systems 
that support the KT24. The system 
has a lM-byte memory, expandable 
to 4M bytes, and 27 DEC dual slots. 
A basic configuration, including an 
LSI-11/28, ocu, two SLUS, Q-map 
memory management, bootstrap 
and diagnostics and lM-byte of 
memory, sells for $9400 in single
unit quantities, with OEM discounts 
available. Each additional lM byte 
of memory sells for $8400. Dataram 
Corp., Princeton Rd., Cranbury, 
N.J. 08512. Circle No 320 

Altos Introduces 
three-user µc family 

The Series 5 family of multi-user 
µcs enables three users to share a 
database. The system is compatible 
with CP/M, MP/M and OASIS operat
ing systems. Two versions are 

available. Series 5-15D has dual 
51/4-in. floppy-disk drives with 
storage of lM byte each, and series 
5-5D has a 5M-byte, 5114-in. Winches
ter-disk drive and a lM-byte 
floppy-disk drive for backup. Both 
systems feature a 4-MHz Z80A CPU 
with 196K bytes of RAM (three 
blocks of 48K bytes each and a 
fourth block of 48K bytes for utility 
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and operating-system programs), a 
double-density, double-sided flop
py-disk drive, four RS232C I/o ports 
and a parallel I/o port. Each can be 
upgraded with an additional 5M
byte, 5114-in. Winchester-disk drive. 
The Series 5-15D sells for $3990, and 
Series 5-5D sells for $6990. Altos 
Computer Systems, 2360 Bering 
Dr., San Jose, Calif. 95131. 

GE offers 
search-and-retrieval system 

The Gescan 2 search-and
retrieval system uses a text array 
processor that scans as many as 2 
million characters of digital data per 
sec. without indexes, key-word lists 
or abstracts. The system includes a 
minicomputer with a 128K-byte 
memory, two !OM-byte disk car
tridge drives, a nine-track magnet
ic-tape drive, an SOM-byte disk 
drive, a printer and a user terminal. 
The array processor, based on LSI 
technology, permits independent, 
parallel processing of queries, 
allowing multiple simultaneous 
searches of the database. Price, 
including documentation, software, 
installation and user training, is 
$249, 750. General Electric Co., 
1755 Jefferson Davis Highway, 
Arlington, Va. 22202. 

Circle No 321 

Novell announces 
computer network 

The 2000 series computer net
work is based on the vendor's 
network processor, which accommo
dates as many as 24 remote 2010 
terminal computers. Each terminal 
is a CP/M-based work station with 
64K bytes of RAMguard-protected 
memory. The network processor 
uses the Motorola MC68000 µp and 
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What if you want 
more assurance 
your valuable data 
won't fade awau? 

Rely on SYNCOM 
diskettes with Ecttpe® 
coating. Balanced coercivity means 
long-lasting signal life. 
Syncom diskettes assure excellent 
archival performance in the 
following ways. 

First, with calibrated coercivity-a 
precisely balanced blend of milled 
ferrous oxides that allows Ectype® 
coating to respond fully to "write" 
signals, for strong, permanent 
data retention . 

Then, a burnished coating surface to 
boost both signal strength and 
packing density . 

Carbon additives drain away static 
charge before it can alter data. 

And, finally, every Syncom diskette 
is write/read-back certified to be 
100% error free. 
To see which Syncom diskette will 
replace the one you're using now, 
send for our free "Flexi-Finder" 
selection 9uide - and the name of 
the supplier nearest you . . 

Balanced coercivity 
of Ectype® coating 
allows write current 
to saturate fully 
and permanently. 

Syncom, Box 130, Mitchell, SD 57301 . 
800-843-9862; 605-996-8200. 

SYNC8M~ 
Manufacturer of a full line of flexible media 

See us at the NCC, Booth #5510 
CIRCLE NO. 195 ON INQUIRY CARD 
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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 business 
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 ).4.. 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii;;;; Northstar , TM 
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14440 Catalina Street, San Leandro, California 94577 
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additional µps for communications 
at distances as far as 3000 ft. The 
network includes as much as 32M 
bytes of usable Winchester-disk 
storage. A data streamer for backup 
is optional. Other features includes 
a proprietary network-control pro
gram and a CP/M operating system 
that offers file sharing, data 
integrity, control for multiple 
records and file protection on a 
shareable or non-shareable basis. 
The system software uses disk
caching techniques and memory
resident file directories. The net
work processor operates as many as 
five printers. Novell Data Systems, 
Inc., 1170 N. Industrial Park Dr., 
Orem, Utah 84057. Circle No 322 

Gimix introduces multi-user 
Winchester system 

The 120K-byte 6809 system sup
ports as many as four terminals and 
features a 2-MHZ 6809 CPU, 120K 
bytes of static RAM, a 19M-byte 
(unformatted), 5114-in. Winchester 
disk , a lM-byte (unformatted), 
5%-in. floppy disk and four serial 1/0 

ports. Memory is expandable to 

632K bytes. Additional memory, 
mass-storage capacity and 1/0 for 
additional terminals and peripherals 
are optional. The system can select 
between two operating systems 
under software control. Other 
features include os-9 level 2, a 
UNIX-like, multi-user, multitasking 
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operating system, and the OS-9 
debugger, text editor and assem
bler. Languages available for os-9 
include BASIC09, Pascal, CIS COBOL 
and c. The system also includes the 
GMXBUG/FLEX monitor/operating 
system, a single-user, 56K-byte 
operating system, able to run any 
software written for FLEX. The 
6809 sells for $8998.09, including 
software. Gimix Inc., 1337 w. 37th 
Place, Chicago, Ill. 60609. 

Circle No 323 
Apollo announces 
enhancement board 

This performance-enhancement 
option contains a cache memory and 
a floating-point processor on a 
16-sq.-in. PC board. The board is 
software and hardware compatible 
with the vendor's Domain network 
computational nodes. The 4K-byte 
memory acts as a buffer between 
main memory and the CPU. The 
W!"ite-cache uses a two-way set 
associative structure and retains 
LRU information. The floating-point 
processor uses 2900 bit-slice tech
nology and conforms to the pro
posed IEEE floating-point standard. 

It performs 32- and 64-bit floating
point arithmetic functions, register
state save and restore and a 
polynomial evaluation primitive. 
Typical execution times range from 
2.8 µsec. for single-precision addi
tion to 15.5 µsec. for double
precision division. Single-unit price 
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of the performance-enhancement 
board is $4000. Apollo Computer, 
Inc., 19 Alpha Rd., Chelmsford, 
Mass. 01824. Circle No 324 

Computer combines 
MC68000 with UNIX 

The System 83 computer is 

configured around an 8-MHz Moto
rola MC68000 µp and is IEEE-696/ 
s-100 compatible. The system 
executes approximately 1 million 
instructions per sec. The CPU 
provides 16-bit data paths and a 
32-bit internal architecture, and 
supports as much as 16M bytes of 

INTRODUCING 11 REMOTE CONTROL UNF.S FOR FULL 
CONTROL OF YOURINTELSERIF.S II OR III MDS.® 

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' SRCl 
(Serial Remote Control lnterface ). 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 SRCl 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 MDS~ 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. 
CIRCLE NO. 197 ON INQUIRY CARD 
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HERE ARE THE COMPUTER 
INDUSTRY PUBLICATIONS 

THAT KNOW SPECIFICALLY WHAT 
THEIR READERS BUY 

1. Mini-Micro Systems 
2. 
3. 
4. 
5. 
Only Mini-Micro Systems can give you the specific buying plans of its readers . 
Each year, for the past ten years, we've surveyed our readers on their actual 
purchases during the past year and their projected buying plans. The survey 
covers the full spectrum of minicomputer and microcomputer systems equipment 
from hardware to peripherals to software. More than 25 product categories are 
covered. 

From this survey information, we can accurately project what our readers spend 
each year on minicomputer and microcomputer equipment, and the specific 
quantities they will be purchasing during the year. For example, in 1980, our 
readers spent more than $10 billion* for minicomputers , microcomputers, CRT 
terminals , printers , tape and disk drives , data communications equipment, and a 
variety of peripherals, software and services. No other industry publication knows 
more about its readers purchasing plans, or the minicomputer and 
microcomputer markets, than we do. To prove it, call your Mini-Micro Systems 
regional sales manager and ask to see our latest Market Report. It'll put us #1 on 

your list. 

Regional Sales Offices: 
Boston (617) 536-7780 
New Jersey (201) 625-9225 
Chicago (312) 654-2390 
Denver (303) 388-4511 

Orange County (714) 851-9422 
Los Angeles (213) 933-9525 
San Francisco (408) 243-8838 

· Proiect1ons based on statistics compiled for the 1980 Min1-M1cro Computer Market Report. 

Cahners Publishing Company, Boston 
(617) 536-7780 and Chicago (312) 372-6880. CAHNERS PUBLICATIONS 

Sales offices in principal cities worldwide. Publishers of: Appliance Manufacturer· Brick & Clay Record· 
Building Design & Construction · Building Supply News · Ceramic Data Book· Ceramic Industry· 
Construction Equipment· Construction Equipment Maintenance· Design News · EDN ·Electro-Optical 
Systems Design· Electronic Business · Electronic Packaging & Production· Foodservice Equipment Specialist · 
Mini-Micro Systems · Modern Materials Handling· Modern Railroads· Package Engineering· Plastics World· 
Professional Builder/ Apartment Business· Purchasing Magazine · Restaurants eJ Institutions· Security World· 
Security World · Security Distributing & Marketing· Semiconductor International· Service World International· 
Specifying Engineer · Traffic Management· U.S. Industrial Directory 
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directly addressable memory. As 
much as 4M bytes of memory can be 
added. The system uses the UNIX 

Version 7 operating system, which 
includes c-shell, a Visual Editor, a c 
compiler, a 68000 assembler and a 
linker/loader. Optional languages 
include a FORTRAN 77 compiler and 
an ISO standard Pascal compiler. 

System 88 versions range from 
floppy-disk based systems at $8295 
to the multi-user/multitasking Sys
tem 88/40 with a DMA controller and 
40M bytes of memory on a 
Winchester disk. The System 88/40 
has hardware and software to 
support eight ports and is priced at 
$28,950. Dual Systems Control 
Corp., 720 Channing Way, Berke
ley, Calif. 94710. 

Point 4 offers 
Mark 3 enhancements 

These enhancements to the Mark 
a minicomputer include a memory
expansion board that provides 64K 
bytes of memory via a piggyback, 
plug-in board that is positioned on 
top of the main CPU board. The 
option doubles the Mark s's memory 
capacity. A port-expansion board 
adds three asynchronous ports that 
are functionally identical to the 
system's other four ports. All ports 
are independently baud-rate strapp
able to 9600 bps, and all communica
tions are DMA with no interruption 
of processing. The memory
expansion board is priced at $1200, 
and the port-expansion board is 
priced at $900, with quantity 
discounts available. Point 4 Data 
Corp., 2569 McCabe Way, Irvine, 
Calif. 92714. 
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Scriptomatic, Inc. 
# 1 Scriptomatic Plaza Philadelphia, PA 19131 

I Name I 
I Title I Company 

I Address I City State Zip 

L lephone (area code) 

M/K/6/~ 
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Get results with 

Mi•i·llllicra 1111••• 
CAREER 
OPPORTUNITY 
SECTION ••• 

When you advertise in Mini-Micro Systems, 
you can be sure of reaching 
only the people you are trying to recruit. 
Every reader is a potential employee. We 
reach the highest percentage of all 
significant personnel in our industry. You'll 
find us not only effective, but a more 
economical magazine. See contents 
page 3 for Career Listings. 

for space reservation 
contact: 

Peggy Gordon 
203-327-6772 
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Interface simplifies 
on-line typesetting 

Ideally, typesetting should be the 
final step of a fully automated 
process, yet it has always been a 
separate procedure because inter
facing to typesetters has always 
been too expensive and complex. 
Information Design , Hillsboro, 
Ore., attacks this problem with its 
new Series 1000 interface, which 
provides an on-line communication 
link between the Addressograph
Multigraph Comp/Set and Comp/ 
Edit series of phototypesetters and 
a computer or word processor. 

The Series 1000 accepts data from 
a standard RS232C data port on most 
word processors and computers. 
The interface is connected via cable 
to an optional general-purpose 
interface port on the typesetter. 
Data can be typeset on-line from the 
interface or written to a typesetter 
diskette for editing and typesetting. 

The interface also provides data 
buffering and handshaking to re
duce host overhead. Data can be 
accepted at all standard baud rates 
from 110 to 9600 bps, with 
automatic XON/XOFF handshaking. 

. (XON and XOFF characters are 
switch-selectable.) The Series 1000 
also supports Bell 103-type modems 
for remote operation. 

Installation requires no modifica
tions to the typesetter, whose 
keyboard can still be used normally. 
On Comp/Edit typesetters, data 
from the computer can be written 
onto a diskette for subsequent 
typesetting while the local keyboard 
is in use. 

The Series 1000 makes the 
typesetter an on-line peripheral. 
This type of connection combines 
the specialized power of dedicated 
word-processing systems and the 
flexibility of general-purpose com
puter systems. And it eliminates 
the time-consuming and error-prone 
manual intervention needed with 
most other interfacing techniques. 

Typically, the central computer is 
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NON-VOLATILE CMOS RAM 
MM-8086C 

• 32 or 64 Kbytes Static 
• Compatible with 8 or 

16-bit processors 
• 220 nsec Access lime and Cycle lime 
• On-Board Real Time Calendar /Clock 
•Module Selection on 1000(hexJ 

64 Kbytes 
$1275 each 
Unit Qty. 

boundaries in the 16 Mbyte Address Field (Switch-Selectable) 
• Redundant Batteries for Higher Reliability 
• Data Retention: 3 Months with Rechargeable Batteries 

2 Years with Non-Rechargeable Batteries 

NON-VOLATILE CORE MEMORY 
MM-8086 - MM-8086/16 

• MM-8086: 32 Kbytes 
• MM-8086/ 16: 16 Kbytes 
• Compatible with 8 or 

16-Bit Processors 
•AC/DC Power Monitor 

for Data Protection 
• Write Protect Control in 4 Kbytes 
• 1 Megabyte Addressing 

DYNAMIC RAM 

• 64 Kbytes to 5 12 Kbytes 
• Compatible with 8 or 

16-Bit Processors 
• 400 nsec Cycle lime, 

250 nsec Access Time 

MM-80860 

• Even Parity with Output Selectable 
to any of the Bus Interrupts 

• Module Selection on 1000(hex) 
Boundaries in the 16 Mbyte Address Field 

*Multibus Is a trademark 
of Intel Corp. 

Temperature Cycled and Burned-In during Memory Diagnostic 

ONE YEAR WARRANTY ON PARTS AND LABOR 

rn!~D - -rm
1 

emery 
nc 

9436 Irondale Ave. 
Chatsworth, California 91311 
Telephone: (213) 998-0070 
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Bar Code 
Breakthrough! 

.·awA.O'~ 
t:J . ~JI~ 

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. 

[fill Dwu~UJMEC . 
The Bar Code Experts 
For complete details, 
contact lntermec, 
4405 Russell Road, PO.Box N, 
Lynnwood, WA98036-0694. 
Phone 206/7 43-7036. 
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connected to the typesetter through 
the Series 1000. A CPU can be a µc 
or stand-alone word-processing sys
tem handling input from a single 
terminal or a minicomputer or 
mainframe with many input sta
tions. As a result, a variety of word 
processors and terminals can share 
the power of the CPU and typeset
ter. Stations can be tailored to a 
user's needs, and the CPU can 
provide all stations with common 
services, including: 

• Output spooling for the type
setter, allowing many users to 
request output simultaneously. The 
host keeps a priority-ordered queue 
of these requests, processing them 
as the typesetter becomes available. 

• File-sharing and protection 
services. Files can be safeguarded 
from other users or shared as 
required. 

• Large high-speed mass stor
age, in addition to any local mass 
storage the station may provide, 
available to each user. 

• Output to conventional printers 
for rough drafts or approval copies, 
which reduces use of expensive 
phototypesetting paper. 

• General-purpose data process
ing, accounting and database man
agement not available on many 
dedicated word-processing systems. 
These services are available to all 
users without diminishing the 
performance of the satellite word
processing stations. 

The host computer also converts 
input to the codes required by the 
typesetter. Most modern photo
typesetters use a superset of the 
standard ASCII code. Many codes for 
alphanumeric characters are the 
same, but special codes are added to 
access the extra characters avail
able on the typesetter. Additional 
codes are also assigned for the 
control functions and commands of 
the typesetter. Character conver
sion is usually performed with 
simple table look-up routines in the 
computer. 
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A step-by-step guide to creating 
routines and look-up tables is 
provided with the interface. It 
covers everything from the basic 
table look-up routines to the more 
advanced techniques. Example pro
grams are written in FORTRAN and 
PDP-112 assembly language. The 
Series 1000 is priced at $1495. 
Information Design, P.O. Box 68, 
Hillsboro, Ore. 97132. 

Burr Brown introduces 
16-bit AID converter 

The model ADC76 16-bit hybrid 
Alo converter features a 67-KHz 
throughput rate for 14-bit resolu
tion and 59 KHz for 16-bit resolution. 

Specifications include 15-µsec. con
version time for 14-bit resolution 
and ±0.003-percent-FSR maximum 
linearity error. Gain drift is ± 15 
ppm/0c, and offset drift is ± 10 ppm 
of FSRl°C (bipolar). Selectable ana
log input ranges are ±2.5V, ± 1ov, 
ov to +5V, ov to + 1ov and ov to 
+20V. The device is available in two 
models, the 13-bit linear ADC76JG 
and the 14-bit linear AD676KG, 
which sell for $165 and $191, 
respectively, in 100-unit quantities. 
Burr-Brown, Data Conversion 
Products, Box 11400, Tucson, Ariz. 
85734. 

Andromeda offers 
Q-bus board 

The model EBll switchable ex
tender board for Q-bus systems uses 
banks of miniature switches to 
isolate each data and control line on 
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More Room ... 
More Multibus® Cages. 

More Room 
You get more room for 
extra cards without in
creasing overall size, be
cause our design gives you 
greater inside dimensions. 
More Reliability 

16, 20, 24 or 26 slots for the 
right solution to your prob
lem. We have models with 
either 0.6" or 0.75" card 
centers and can even ac
commodate wirewrap 
cards. 
More Rack Mount 
Models 

All cages are constructed 
of sturdy, durable anodized 
aluminum with a single 
mother board backplane 
. .. a concept that in
creases reliability and 
minimizes interconnec
tions. 

Standard 19-inch rack 
mounting available for all 
cages. 
More Warranty 
A three year warranty is 
your assurance of quality. 

More Models 
We have more models than 
all our competitors com
bined. Choose a cage with 
3,4,5,6. ~8 .· 9 , 12, 14, 15, 

For Fast Delivery. 
Call our toll free number 

(800) 854-7086 
In Calif. call 

(714) 292-0242 

I Electronic Solutions 

5780 Chesapeake Court 
San Diego, CA 92123 

Fully Multibus Compatible, 
Terminated Mother Board. 

MULTl·CAGE® 
Note, Multi-Cage 1s a registered trademaf1< of Electronic Solutions 
Multibus, trademaf1< of Intel. 
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NOT JUST ANOTHER 
PRETTY INTERFACE ... 

But a whole family of output interface products to bridge the gap. 
TAC's lnterFACE™ products offer you the IBM compatibility you need 
for interfacing to low-cost non-IBM printers: 

• Model IF /IA for S/34 .& S/38 
•Model IF/2A for 3271, 3272, and 3274 Control Units with 

Type B adapters 
•Model IF /3A for 3274 and 3276 Control Units with Type A 

adapters 
All three products enable you to interface an IBM system to non-

IBM serial asynchronous RS-232C RO devices, with XON/ XOFF and 
RTS/CTS protocols fully supported, and 
automatic EBCDIC to ASCII conversion. 

Even IBM could love this lnterFACE™ 
family ... Call TAC today! 

TAC, 120 West Wieuca Road, NE, 
Atlanta, GA 30042, 404-252-1045, 
Telex 54-9600 
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the bus. The device includes pull-up the board-under-test side. The 
resistors on the card side of the device is available in quad widths 
switch to maintain a high (negated) (EBll) or dual widths (EBll/2), each 
state if the line is controlled by the priced at $250 in single-unit 
system. All Q-bus control signals quantities, with quantity discounts 
are brought to two rows of test available. Andromeda Systems, 
points-one on the Q-bus side of the Inc., 900 Eton Ave., Canoga Park, 
isolation switches and the other on Calif. 91304. 
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IATA BASE PROGRAMMERS 
FOR SALE. TO LSI-I I'" All 

PIP-I I'" USERS OILY. 
SZ,511. 

Well , not real live programmers. 
Just the next best thing, RTFILE.™ 
RTFILE takes over where your RT-11 
Operating System leaves off. It is 
a user-friendly, interactive, menu
driven, forms-oriented, relational 
data base management system. 

That means, if you want to create, 
expand, shrink, reorder, sort, 
merge, display or print a wide 
variety of data files, RTFILE can 
handle the job. All without writing 
a line of code. That's because 
RTFILE is menu driven. You simply 
select what you want from the 
menu and RTFILE does the rest. 

If you find that hard to believe, 
call us. Describe your application. 
We ' ll tell you pointblank if RTFILE 
can handle the job. If your appli
cation is of special interest, we'll 
even demonstrate how RTFILE 
handles it in booth 7922 at the 
NCC in Houston. 

RTFILE-the data base manage
ment system that takes the code 
out of programming. 

conTEL 
INFORMATION SYSTEMS 
Software and Systems Division 
4330 East-West Highway 
Bethesda, Maryland 20814 
Telephone: 301-654-9120 

LS/-11 and PDP-11 are trademarks of Digital Equipment Corporation. 
RTF/LE is a trademark of Con Tel Information Systems, Inc. 
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Q-bus products support 
22-bit addressing 

The Q-22 product line supports 
DEC's 22-bit addressing LSI-11/Q-bus 
and board. The OEM line includes 
the 8LCC, a card cage and backplane 
assembly that accommodates eight 
quad-width or 16 dual-width cards; 
the MEMll series of memory cards, 
which includes 22-bit address recog
nition logic and capacities from BK to 
256K bytes; the WDCll series of 
Winchester-disk controllers, which 
emulates the DEC RLV12 controller, 
providing as much as 40 M bytes of 
storage with 51/4- or 8-in. Winches
ter-disk drives; and the 11/A-E 
system chassis. A typical configura
tion, the 11/B23-W12.5, includes the 
LSI-11 /23 CPU' 256K bytes of 

memory, 12.5M bytes of Winches
ter-disk storage, 0.6M bytes of 
floppy-disk storage, four serial 
channels, a video terminal and the 
RT-11 operating system. Single
quantity prices are $350 for the 
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8LCC card cage, $1400 for the 
MEM11-128X 256K-byte memory, 
$2000 for the WDCll disk controller, 
$1358.50 for the 11/A-E system 
chassis and $13,500 for the u/B23 
W12.5 Winchester/floppy system. 
Quantity discounts are available. 
Andromeda Systems, Inc., 9000 
Eton Ave., Canoga Park, Calif. 
91304. 

Lambda introduces 
modular power supply 

The LD series of five-year
guaranteed power supplies with 
laboratory-grade DC outputs are 
intended for breadboards, proto
types and low-noise analog circuits. 
Specifications include regulation of 
0.005 percent for wide-range models 
and 0.01 percent for fixed-voltage 
models. The series includes 12 
wide-range DC output models and 24 
fixed-output voltage models in four 
package sizes. Wide-range models 
have output as high as 32V DC and 
load currents as high as 9.5A. 
Single-quantity prices start at $210. 
Fixed-voltage models have outputs 
as high as 28V and currents as high 
as 22A. Single-unit prices start at 
$200. Lambda Electronics, Divi
sion of Veeco Instruments Inc., 
515 Broad Hollow Rd., Melville, 
N.Y. 11747. 

lntronics announces 
DC/DC converters 

The DCE series of DC/DC convert
ers is available in 23 models. Inputs 
of 5V, 12V, 24V, 28V and 48V DC 
convert to single outputs of +5V, 
+ 12v and + 15V DC and dual outputs 
of ± 12v and ± 15V DC. Current 
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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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Dataproducts 

--8086 SOFTWARE--
From Dynamic Microprocessor Associates, Inc. 

EM80/86™ 
An emulator which will permit an 8086, using 86-DOS (IBM Personal DOS, MS-DOS, 
SB-86") or CP/M-86", to run CP/M" programs written for 8080 without modifica
tions. Complete system $200. 

THE FORMULA™ 
An information manager incorporating characteristics of a data base manager, a 
word processor, and a compiler language into a "system language" for application 
development. Delivered with the General Accounting System including General 
Ledger, Accounts Payable, and Accounts Receivable. Complete system $595; 
manual only $60. 

ASCOM™ 
The Asynchronous Communication Control Program allows a microcomputer to 
communicate with another computer through a serial port; ideal for interfacing 
with a time sharing system. Includes various protocols and supports both batch 
and interactive processing. Complete system $175; manual only $20. 

UT86TM 
System utilities designed to improve the user friendliness of systems using 
86-DOS. UT86 provides neatly formatted and sorted directories, interactive copy 
routines which permit selection of individual files or groups of files, formatted file 
printouts with pagination and headings, and more. Complete system $180. 

THE FOUNDATION™ 
An advanced data entry and query language. Available Summer 1982. 

OMA • WE SPEAK YOUR LANGUAGE 

Dynamic Microprocessor Associates, Inc. 

545 Fifth Avenue, New York, New York 10017 • (212) 687-7115 

We ship prepaid and COD orders. Shipping & Handl ing charges extra: $5 UPS areas; $7 non-UPS areas, 
Mexico, Canada; $10 + elsewhere. MasterCharge and VISA accepted. "Trademarks: 80·DOS, Seattle Com· 
puter Products; CP/M and CP/M-86, Digital Research; SB-86, Lifeboat Associates; MS-DOS, Microsoft. 
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ratings range from lA for the +5V 
DC converters to 150 mA for the 
dual-output ± 15V DC units. Outputs 
are isolated from the inputs to 
provide floating power that permits 
isolation of the output from the DC 
bus. The devices offer 0.02-percent 
error-regulated output with 1 mv 
RMS. Prices in quantities of one to 
nine units are $87 for single-output 
units, and $73 for dual-output units. 
Intronics, 57 Chapel St., Newton, 
Mass. 02158. 

Bi-pin LEDs include 
narrow-angle version 

The 560 series bi-pin LED 
indicator lamps for mounting on PC 
boards and replacing incandescent 
indicator lights are available in 
seven operating voltages, from 3.6V 

.... 

.... 

i:lll!M ? • ' 
' ... · 

'.1. • • • • ; ---------

. ... 

to 24V. The series includes a 
narrow-angle, non-diffused version 
and a wide-angle, diffused intense 
light source. Both versions, in red, 
green or yellow, include integral 
current-limiting resistors. Price is 
75 ¢ in quantities of 1000. Dialight, 
203 Harrison Place, Brooklyn, N.Y. 
11237. 

System links computer 
with stepping motors 

The RS232C and IEEE-488 Modu
lynx interface cards enable owners 
of Apple, HP85, Commodore, IBM 
and other small-business computers 
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to use their keyboards to control 
stepping-motor speed, direction, 
distance, acceleration/deceleration, 
pause times between moves and 
axis designation. Each card controls 
as many as six axes of machine 
motion, allowing a user to create 
multi-axis machine control systems. 
Memory storage is lK byte, 
expandable to 4K bytes. Using 20-
and 50-pin daisy-chain interconnect
ing cables, both cards interconnect 
with other Modulynx cards, such as 
a digital indexer and a variety of 
stepper power driver cards. B & B 
Motor and Control Corp., Apple 
Hill Commons, Burlington, Conn. 
06013. 

Eaton offers 
push-button switches 

The Compu-Lite series 580 illumi
nated push-button switches with 
silver-plated contacts are rated for 
0.25A at 25V AC or with gold-plated 
contacts for low-voltage levels. The 
models 580 and 583 mount directly 
on a PC board on 0.685-in. minimum 
centers. Push-button caps are Yz sq. 
in. with translucent or matte 
finishes. Illumination is supplied by 
one TI 314 wedge base lamp. 
Nonilluminated SPST switches, in
cluding push-button cap, are priced 
at 87¢ each in quantities of 1000; 
illuminated SPST switches, including 
push-button cap, are priced at 96¢ 

each in quantities of 1000. Eaton 
Corp., Selma Plant, Preston St., 
Selma, N.C. 27576. 

Siliconix unveils 
analog-switch ICs 

The Plus-40 family of CMOS 
analog-switch ICs can withstand 
power-supply surges as high as 44V. 
The line includes 26 analog-switch 
ICs and six 5040 series devices. The 
ICs are intended for rugged airborne 
data-acquisition systems, process
control systems, instrumentation 

-DO•Ot 

-·-and automatic test equipment. Most 
of the devices are JAN-qualified for 
military systems. Each IC is 
pin-compatible with its industry
standard counterpart. Siliconix 
Inc., 2201 Laurelwood Rd., P.O. 
Box 4777, Santa Clara, Calif. 95054. 

Motherboards have 
eight or 16 slots 

These motherboards, available in 
eight- and 16-slot configurations, 
have etched circuits for active 
termination and Faraday ground 
shielding on all bus lines. They meet 

all STD-bus requirements, including 
interrupt priority lines. The boards 
are available assembled with in
stalled receptacles, bypass capaci
tors and separate power connectors; 
as kits; and as bare boards. The 
boards are fabricated of 0.0625-in.
thick FR4, GlO epoxy-glass material 
with solder-tinned copper cladding. 
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In single-unit quantities, the bare 
eight-slot model 4610-8-3 is priced 
at $29, and the 16-slot model 
4610-16-3 is priced at $38, with 
quantity discounts available. Vector 
Electronic Co., 12460 Gladstone 
Ave., Sylmar, Calif. 91342. 

IDS announces 
data-communications tester 

The Hawk 4020 data-communica
tion test-set analyzers for field 
service combines six test sets. It 
performs interactive troubleshoot
ing and passive monitoring of serial 
data associated with the RS232 
digital interface. Data traffic is 
displayed on a 1-line, 20-character 
alphanumeric readout. Interactive 
and monitoring functions are config
ured from a menu selection format 
that displays system parameters. 

Other features include passively 
monitoring and trapping of on-line 
data, performing bit or block error 
rate tests and simulating data
terminal and data-communications 
equipment to communicate interac
tively with local- and remote
network components. The unit can 
also be configured to transmit or 
reply to polling messages, generate 
or check CRC and measure RTS/CTS 
or RTS/DCD delays. The system sells 
for $3595. International Data 
Sciences, Inc., 7 Wellington Rd., 
Lincoln, R.I. 02865. 

IDS announces 
interface breakout panel 

The model 70 current interface 
breakout panel, a battery-powered, 
hand-held instrument, monitors and 
breaks out a Bell 303-type current 
interface between a modem and a 
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RAM DISK EMULATOR BEATS 
iiiiiiiiiiiiiiiiiii~DE C® RT-11 ® HARD 0 R 

FLOPPY DISKS 
' 

l-----=~i'5"<:w . J 
1rrf!J1!iii1!! 

• UP TO 25 TIMES FASTER THAN HARD DISKS 
Speeds up compiling, linking , data base and other programs requiring 
frequent disk access at 190 to 380 K-bytes/sec. 

• LESS EXPENSIVE THAN FLOPPY DRIVES 
Hyperdrive (HD:) plus 64K to 4 Megabytes of RAM provides cheaper 
mass storage than floppies . 

• NO SPECIAL HARDWARE REQUIRED 
HD: will run in any 18-bit or 22-bit PDP-11 " system with memory man
agement, using RT-11 or TSX-PLUS ". Optionally convert 18-bit 
backplanes to 22-bit by simple 4-wire mod described in manual. 

• HYPERDRIVE IS EASY TO INSTALL 
HD: is a block-replaceable, RT-11 compatible 110 driver that installs itself 
during bootup. Emulates up to 8 user-configurable drives that you can 
initialize. copy to or from , list directories. etc. Your existing software will 
run without mods, even with interrupts. 

• PUT A POWERFUL PDP-11 IN YOUR BRIEFCASE 
HD: will load RT-11 or TSX-PLUS " from inexpensive TU58 tape, thus 
compressing PDP 11 /23 power into a very small package for under 
$10,000! 

•INTRODUCTORY PRICE: Only $495 through August 1982. Price 
includes documented source, floppy or tape, manual and single-user 
license. OEM & Dealer inquiries invited . Write or Call for FREE 
BROCHURE. HD: was developed by TRIMARCHI & ASSOCIATES, 
INC. and is distributed by: 

TM • m• INTERACTIVE MICROWARE, INC. 

I WI P.O. Box 771 , Dept. 8 
State College, PA 16801 

CALL (814) 238-8294 for IMMEDIATE ACTION! 
DEC and PDP-11 trademarks Digital Equipment Corp. 
TSX-PLUS trademark S&H Computer Systems, Inc. 

CIRCLE NO. 236 ON INQUIRY CARD 

.. --------.. t o..,ee Moore Sample-Pac'" 1 I rl ~ when you request your I 
II o..,ee free Moore Computer II r1 , Supplies Catalog 

I • Large selection of leading brand name supplies 
at low prices . -~ · 

• Fast delivery from regional warehouses. - ... ~~ 

I • Only toll-free technical assistance line in c~,.iJ)G c 
the industry. -*_# _.,,.. 

~:::;:..-~ 

I 
• ~~~~~a~n~~d~~t~ .samples of our most ~ - .:::--

For your free Moore Computer 
Supplies Catalog , call toll-free , 

I 800-323-6230,* ext.133 or 
complete and mail the coupon below. 
·1n Illinois, call 312-459-0210, ext. 133 

I 
In Alaska and Hawaii , 800-323-4185, ext. 133 

mit =~up 

I 

~ BUSINESS Name ________ Title 

I CENTER Company I 
A Orv1s10n ot Moore Business Forms 

Moore Computer Supplies Catalog Address _ _____________ _ 

' 

Department 133 ' 
0~ .. :~ ~~llinois 60090 City State Zip __ 9 Mail this coupcn today! .. ---------~ CIRCLE NO. 237 ON INQUIRY CARD 
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terminal. The device allows access 
to 14 signal conductors as specified 
for the Bell 303 high-speed coaxial 
connector. The current conductors 
are monitored by series current 
sensors that drive LED indicators. 
The two RS232 signals are moni
tored by high-impedance voltage
sensing circuits and have LED 
indicators. The device has 14 
switches that allow all interface 
signals to be interrupted for testing 
and monitoring. The model 70 is 
priced at $1635. International Data 
Sciences, Inc., 7 Wellington Rd. , 
Lincoln, R.I. 02865. 

Indiana General offers 
magnet tester system 

The PMT-1000 µp-controlled mag
net test system permits magnetiz
ing permanent magnets to satura
tion in a test circuit that simulates 
actual use. The unit displays the 
numerical value relative to the 
tested magnet quality and provides 
a BCD output for use with external 
instrumentation. After testing, the 
magnet is demagnetized. A cycle 
takes approximately 4 sec. Options 
include printout of test value, 
segregation by quality level, end-to
end test and automatic feed. 

-

12-in. (75-sq.-in.) green phosphor 
display monitors for use with 
small-business and personal com
puters feature a resolution of 1000 
lines. Pi-1 has a minimum 64-
character x 16-line display, and Pi-2 
has an 80-character x 24-line 
display. Both units feature bright
ness control, an anti-reflective 
screen and an LED power indicator. 
Connection is via a standard S0-239 
connector or an RCA phone jack. The 
units include a cable adapter. 
Bandwidth is 20 MHz, and horizontal 
rate is 15.6 KHz. Pi-1 sells for $249, 
and Pi-2 sells for $275, with volume 
discounts available. USI Interna
tional, 71 Park Ln., Brisbane, 
Calif. 94005. 

IEE unveils 
graphics display 

The series 4400 programmable 
multi-image graphics display dis
plays one to 12 messages in 1.8 sq. 
in. The units measure 1.5 x 1.2 x 
4.14 in. Message size is o. 75 sq. in. 
Messages are selected by illuminat
ing one of 12 incandescent lamps. 

The devices need no filament 
adjustments and feature modular 

l assembly. Message brightness is 
100 foot Lamberts. Price is less 
than $1 per message in quantities of 
10,000. Industrial Electronic En
gineers, Inc., 7740 Lemona Ave., 
Van Nuys, Calif. 91405. 

Indiana General Magnet Prod
ucts, A Division of Electronic 
Memories & Magnetics Corp., 405 
Elm St., Valparaiso, Ind. 46383. 

USI introduces 
green display monitors 

The Pi-1 9-in. (44-sq.-in.) and Pi-2 
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Bascom-Turner offers 
graphics plotter 

The µp-based model 1100 digital 
plotter provides graphical output 

for any computer system with an 
RS232C port. Features include X-Y 

and strip-chart plotting modes, an 
ASCII character generator with size 
and rotation control and an internal 
vector generator. The plotter uses x 
and Y stepping motors, has resolu
tion of 0.005 in. , repeatability of 
0.002 in. and plotting speed of 
2112-in. per. sec. It uses continuous 
z-fold paper, disposable fiber-tip 
pens and is available in 115V and 
230V AC, 50 to 60 Hz. Bascom
Turner Instruments, 111 Chapel 
St., Newton, Mass. 02158. 

GE announces 
dot-matrix LCDs 

These 5 x 7 dot-matrix multi
plexed LCDs of numbers, letters, 
symbols and words are available in 
8-, 16-, 20-, 32- and 40-character 
formats. Character height is o/10-in., 
and a o/10-in., 16-character, single
line LCD is also available. The 8- and 
16-character displays are available 
in edge-mount verions for elasto-

metric connection or DIPs for PC 
boards. The 32- and 40-character 
displays are available in elastomet
ric configurations. The LCDs include 
a choice of transmissive back 
lighting (white on black), reflective 
(black with a light background) or 
transflective (reflective in most 
light conditions and back-lit for 
night-time viewing) modes. Gener
al Electric Co., Liquid Xtal 
Displays Operations, 24500 High
point Rd., Cleveland, Ohio 44122. 

Camera connects to 
computer, TV monitor 

The Videoprint 3400188 camera 
system for business graphics con
nects to the graphics display 
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monitor of the vendor's ISC 8000 
desk-top computer or to a TV and 
provides photographic hard copy in 
formats including Polaroid SX-70, 
35-mm., 3% x 4% in. and 4 x 5 in. 

The device features digital RGB 
color input resolution and a rear
panel, 10-position, push-button 
switch that adjusts film speed and 
color characteristics. Single-unit 
price is' $4490, with OEM discounts 
available. Image Resource Corp., 
2260 Towns gate Rd., Westlake 

\ oG ... lRS? £\.? 

~ ves~·~s~£ ... RSZ31C
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IDT has never met a computer 
it couldn't provide with 

IBM compatible 112" mag tape. 
The advantage of complete tape drive 
subsystems by IDT is plain: IDT designs 
are the most recent 
and are fully compati
ble with anybody's 
requirements. Features 
include diagnostics 
and bus to drive 
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 W' 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 

INNOV\TIVE DATA TECHNOLOGY 
4060 MORENA BLVD. • SAN DIEGO, CA 92117 • (714) 2 70-3990 
TWX: 910-335-1610 ·IDT EAST (703) 759-3003 ·TWX: 710-833-9888 

CIRCLE NO. 238 ON INQUIRY CARD 
Village, Calif. 91361. >-------------------------------

Digilog announces 
remote line monitor 

The remote protocol monitor 
provides a troubleshooting facility 
on remote data-communication lines 
from a central site. It is transparent 
to the system and operates with any 
modem, multiplexer or protocol. 
The device allows central-site users 
to see and analyze data/control 
sequences on remote lines. The 
system consists of a master unit at a 
central site and a slave unit at a 
remote site. The slave can be 
connected to the master via a dial or 
leased data-communication line. It 
scans the transmit and receive data 
channels and the clock and control 
signals of the line under test. 
Scanned data are stored in a 
16K-byte RAM and sent to the 
central-site slave unit. The units can 
trigger or trap on a specific 
character or an RS232 interface 
event. Digilog, Network Control 
Division, 1370 Walsh Rd., Mont
gomeryville, Pa. 18936. 
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CONTROLLERS 

Let's talk about them. 
408-942-1616 

NEXUS 
A Subsidiary of E-H International Inc. 

696 East Trimble Road, San Jose, CA 95131 
TWX : 910-338-2281 

CIRCLE NO. 239 ON INQUIRY CARD 
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Industrial products 
described in brochure 

A line of industrial products, 
including lamps, magnifiers and 
other specialized lighting, is de
scribed in a 12-page catalog. The 
publication, aimed at quality
control, production, assembly and 
machine-tool applications, details 
miniaturized lighting fixtures. Rox
ter Inc., 10-11 40th Ave., Long 
Island City, N.Y. 11101. 

Brochure features 
2002 MetalsMaster system 

The 2002 MetalsMaster system is 
featured in a six-page brochure. The 
brochure highlights the system's 
economic benefits, including a 
payback period of less than two 
years, reduced raw material use, 
and increased productivity; its 
modular design; and its advanced 
generation of sensors and control 
strategies for automatic mill man
agement. The publication includes 
color photos, diagrams and sche
matics. Measurex Corp., One 
Results Way, Cupertino, Calif. 
95014. 

Network processing systems 
described in brochure 

The capabilities of SyFA distribut
ed-network-processing systems are 
described in a brochure. The 
16-page, color brochure describes 
the system's answers to distributed 
business application needs, growth 
compatibility, support and return
on-investment. The brochure also 
describes the system's SNAISDLC 
PU Type 2, X.25, 3270, 3780, 
HASP/RJE and RS232C facilities. 
Computer Automation, 2181 Du
pont Dr., Irvine, Calif. 92713. 

Catalog describes 
µc software programs 

More than 100 µc software 
programs designed to support the 
NEC PC-8000 series personal com
puters are featured in a catalog. The 
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catalog covers languages, systems 
tools, word-processing systems and 
aids, language application tools, 
data-management systems, finan
cial accounting packages, mailing
list systems, numerical problem
solving tools and professional and 
office aids. Lifeboat Associates, 
1651 Third Ave., New York, N.Y. 
10028. 

Microsystem emulator 
described in brochure 

The 9508 Micro System Emula
tor, an 8-bit stand-alone in-circuit 
emulator, is described in a 20-page 
brochure. The brochure details the 
emulator's ability to develop hard
ware, debug software and integrate 
both into a working system, 
full-speed emulation of 8080A, 
8085A-2, Z80A, 6800, 6801, 6802, 
6803, 6808, 6809, 6809E, 8021, 
8035-8, 8039-6, 8040, 8041A, 8741-6, 
8048, 8748-8, 8049 and 8050 µps and 
µcs. The brochure also describes 
real-time trace, in-line assembler/ 
disassembler, complex breakpoints, 
memory mapping, register display/ 
modification and debug command 
set. Millennium Systems, Inc., 
19050 Pruneridge Ave., Cupertino, 
Calif. 95014. 

Brochure features 
printer, terminal 

The MXT 1200 line of TEMPEST RO 
printers and message terminals is 
described in a four-page brochure. 
The brochure details the MXT 1200 
family's matrix head design, charac
ter generation, ribbon cartridge, 

auxiliary control panel, keyboard 
and visual display. The literature 
also contains product specifications. 
Dataproducts New England, Inc., 
Barnes Park North, Wallingford, 
Conn. 06492. 

Brochure features 
disturbance analyzer 

The Series 626 universal distur
bance analyzer is featured in a 
brochure. The six-page, color bro
chure describes typical power-line 

disturbances and how the 626 
detects and analyzes those distur
bances. The publication details 
plug-in modules for monitoring 
single-phase AC, three-phase AC, 
single-channel DC, common-mode 
(neutral-to-ground) AC, logic events 
and event time accumulation. The 
brochure also illustrates connec
tions of the 626 to such computer 
room devices as UPSs, transfer 
switches, CPUs, peripherals, air 
conditioning and security devices. 
Dranetz Engineering Labs, Inc., 
1000 New Durham Rd., Edison, 
N.J. 08817. 

Software applications 
described in guide 

Software applications for the 
DECmate work-processor system 
are featured in a guide. The guide 
lists more than 150 application 
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programs for accounting, agricul
ture, architecture, construction, 
distribution, finance, general busi
ness, insurance, job costing, law, 
manufacturing, medicine, person
nel, property management, retail, 
services and word processing. Each 
listing provides a general descrip
tion, a vendor's name, cost, 
documentation, equipment informa
tion, support, training, warranties 
and ordering information. Digital 
Equipment Corp., MK1-1/G28, Con
tinental Blvd., Merrimack, N.H. 

03054. 

LITERATURE THAT COSTS 

Book features 
introduction to Pascal 

An introduction to programming in 
Pascal is provided in the book 
Speaking Pascal: A Computer Lan
guage Primer, by Kenneth A. Bowen. 
The 1 a-chapter book, written in 
nonmathematical language, requires 
no technical background or program
ming experience on the part of the 
reader. After an introduction to 
computer structure and language 
programming, the $11.96 book ex
plains various components of Pascal. 
It covers elementary and complex 
data types and the use of control 
structures, procedures and functions. 
The book also includes exercises at 
the end of each chapter, examples 
and an appendix on usco Pascal. 
Hayden Book Co., Inc., 50 Essex 
St., Rochelle Park, N.J. 07662. 

Reference guide features 
VIC 20 home computer 

Information about programming the 
vendor's v1c 20 home computer is 
included in "The v1c 20 Programmers 
Reference Guide." Designed for use 
by first-time computerists and experi
enced programmers, the $16.95 
guide has almost 300 pages, and 
includes illustrations, instructions, 
charts, prog~ams and a schematic of 
the v1c 20. Commodore Business 
Machines, Inc., Computer Systems 
Division, 681 Moore Rd., King of 
Prussia, Pa. 19406. 

MINI-MICRO SYSTEMS/May 1982 

and we pick up the tab wh~n you pick up the phone 

CALL TOLL FREE 1-800-328-6145 

WORD PROCESSING/US'I PROCESSING 
SCIPPORIED SOFIWARE FOR YOUR DEC 

FOR ADCTOONAL INFORMATlON CALL OR WRITE 

SA1URN SYSTEMS, INC. 
6875 Washington Avenue South, Suite 218, Minneapolis, MN 55435 

CIRCLE NO. 301 ON INQUIRY CARD 

COMPUTER GRAPHICS 
E8UIPMENT IN EUROPEAN 

IN USTRIAL MARKETS 
Frost & Sullivan has completed a 299-page report 
(plus 25 pages of appendices) of the Computer 
Graphics market for products sold to EEC industries. 
An analysis and forecast is provided for each of the 
EEC countries by product, end-user industry, and by 
application. Company profiles are provided for the 
leading suppliers assessing their market prospects. 
Market share is forecasted for the leaders by country. 
Import and export sales are determined. A question· 
naire survey provided user input regarding their 
experiences with computer graphics and their re· 
quirements. Detailed market estimates were based 
on determining computer graphic product sales for 
specific suppliers, estimating the percentage of 
sales going to each country, and based on various 
guidelines, allocating these sales into specific end
user industries. 

Price: $1,450. Send your check or we will bill you. For 
free descriptive literature, plus a detailed Table of 
Contents, contact: 

IE FROST & SULLIVAN 
106 Fulton Street 

II!!!! New York, New York 10038 
iiiiiiiil (212) 233-1080 
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Wet Ink Dept.: Word-processing system manufacturer 
Micom Co., Montreal, has ordered more than 1000 
Micro Disk 1220 Series s-in. Winchesters, valued at $2 
million, from Micropolis Corp., Chatsworth, Calif., for 
use in its 2002 Cluster word-processing system. Micro
polis also signed a $3-million contract for its 96-tpi 
MegaFloppy disk drives to be used in the ABCSO 
desk-top µc manufactured by Luxor AB, Motala, 
Sweden .... Micro Peripherals, Inc., Chatsworth, will 
provide Hayward, Calif.-based Osborne Computer 
Corp. with its model 51 5Y4-in. floppy-disk drive for use 
with the Osborne I portable personal computer. 
Osborne's bill: $9 million .... Tandem Computer, Inc., 
Cupertino, Calif., will integrate some $18 million worth 
of B-600 and B-900 band printers and M-200 matrix 
printers from Dataproducts Corp., Woodland Hills, 
Calif., into its NonStop Computer systems .. .. $1 million 
worth of $1410 controllers from Sunnyvale, Calif.-based 
Xebec will be integrated into Lanier Business Prod
ucts's Computereze small-business system .... More 
than $10 million worth of Miniscribe 5%-in. Winches
ter disk drives have been purchased by controller house 
XCOMP, Inc., San Diego, Calif., for use in its memory 
subsystems .... Two Northern Telecom SL-1 business
communication systems, valued at $1.3 million, have 
been installed at the Justice Center in Boulder, 
Colo .. .. A $4.2 -million computer acquisition places New 
York's Rochester Institute of Technology as a leader in 
academic computing, says the university. RIT will 
receive six VAX-11/780 minicomputers and 300 GIGI 
color-graphics terminals from Digital Equipment 
Corp .... Computerland's 240 stores will distribute the 
Fortune 32:16 desk-top µc after signing a multimillion
dollar contract with Santa Ciara, Calif.-based Fortune 
Systems Corp .... Santa Clara, Calif.-based Ramtek, 
Inc., has contracted with Science Applications, Inc., 
McLean, Va., for RM-9400 color-display generators to 
be used in its military command and control systems. 
Price tag: $2.8 million. 

Ground-Breakings: Computer-graphics systems manu
facturer Oratech, Inc., Ottawa, hopes to penetrate the 
u. s . market with a new sales/service facility in Santa 
Monica, Calif .... Business/personal-computer software 
distributor Softsel Computer Products, Inglewood, 
Calif., plans to broaden its market base with its first 
regional sales office, slated for New York. Offices in 
Dallas and Chicago will follow .... CRT-terminal manufac
turer Emulog, Inc., recently christened its new 
26,000-sq.-ft. facility in Fremont, Calif .... Circuit/com
ponent manufacturer Precision Monolithics, Santa 
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Clara, Calif., will add a 29,000-sq.-ft. corporate head
quarters, across the street from its main plant .... Tech
nology Industries, Inc., Santa Clara, Calif., has 
acquired all stock of Forth, Inc., Hermosa Beach, 
Calif., via an exchange of its own stock .... Cupertino, 
Calif.-based Tandem Computers, Inc. has opened 
another branch sales/service office, its 53rd, in Des 
Moines .... Software supplier Alpine Datasystems, Bea
verton, Ore., has been acquired by international 
investor group Hanover Information Services .... Soft
ware supplier Software Publishing Corp. has moved 
into its new 7000-sq.-ft. facilities in Mt. View, Calif., 
with an additional 7000-sq.-ft. option .. .. Computer ser
vices company Saztec Corp. has moved from Marina 
del Rey, Calif., to Rolling Hills Estates, 
Calif .... Storage Technology has formed a Louisville, 
Colo., subsidiary, Ultimacc Business Systems, Inc., to 
supply the small-business computer market with sys
tems that are compatible with IBM 370/43xx sys
tems ... . Oak Industries, San Diego, has formed a 
subsidiary in Rancho Bernardo, Calif. , Oak Satellite 
Corp., which the company hopes will make it a leader in 
satellite communications. 

M oneytalk: Intel Corp. has reduced prices 13-38 
percent on eight of its Multibus products, including the 
!SBC 012B 512K-byte RAM board and the !SBC 86/12A 
16-bit single-board computer .. .. Year-old Bridge Com
munications, Cupertino, Calif., maker of products for 
local-area networks including Xerox's Ethernet, has 
raised $1.4 million to complete its first round of 
financing .... NNC Electronics, Huntington Beach, 
Calif., has cut prices as much as 7 percent on its system 
so and sow s-100-based line of µcs .... Andromeda 
Systems, Canoga Park, Calif. , has cut prices as much 
as 30 percent on its LSI-11/23-based systems, selected 
floppy- and Winchester disk systems and some of its 
LSI-11 board sets and RAM boards .... Micom Systems 
has cut prices by as much as $1300 on several Micro 
sooo Concentrator Modem models .... Corvus Systems, 
Inc., San Jose, cut as much as 15 percent from its 6M-, 
llM- and 20M-byte Winchester disk system prices .. .. A 
50 percent price cut on its 16K-byte NMC27C16 CMOS 
EPROM has been announced by National Semiconductor 
Corp. 

Randomly Speaking: The Lynx 8-in. Winchester disk 
drive from Sunnyvale, Calif.-based Data Peripherals 
now equals the storage capacity of DEC's RL02 10.6M
byte 14-in. cartridge drive. The change will affect all 
new Lynx drives, with no price change. - Nancy Love 

MINI-MICRO SYSTEMS/May 1982 



llini·lliara 
Marllelplaae 

A special section for advertisers of 
hardware, software and services. 

Hardware 

Ad copy for FOCUS 
New' Industrial quality , 6809E-driven . microprocessing sys
tem for data processing development and industrial control 
applications . Standard features include: 
- programmable video and communicat1ons 
-600K bytes diskettes 
-12" high resolution monitor 
-text edi tor 
-0/ S and interpreted and compiled BASIC 
-fully imp lemented IEEE-488 co ntrol ler 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. 201 ON INQUIRY CARD 

THE BULLET-SINGLE BOARD COMPUTER IS A 
Z-80A CPM-based microcomputer System. 
Standard features include: 

• 4 MHz Z-BOA CPU • 2 serial ports 
• 128 K byte RAM • Centronics printer 
• Single/ Double den- port 

sity floppy disk con- • Hard disk interface 
!roller for both 5V. • Vectored interrupts 
and 8 inch drives • Real time clock 

• OMA to / from all 1/ 0 • 5 volts only 
devices • Enhanced C-BIOS 

$995.00 in single quantity -WAVE MATE INC. 
14009 S Cren.,hJw Blvd Hawthorne Ca 902.50 

mu 978 8000 Tl'lt>K 194J6<J 

DEALER, OEM & INTERNATIONAL INQUIRIES WELCOME 

CIRCLE NO. 204 ON INQUIRY CARD 
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READERS: Please circle reader 
service numbers for additional 
information. 

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 CCITI 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) . Pricing from 
$84.00 For data sheets and more information 
contact Bo-Sherrel Company, 6101 Jarvis Av
enue, Newark, CA 94560 or phone 415-792-
0354. 

CIRCLE NO. 202 ON INQUIRY CARD 

MICRO DRIVE 

DC100 CARTRIDGE DRIVE HAS 
SMART 1/0 

MicroDrive/OEM now features a micro 
processor based 1/0 . This unit performs 
all control and formatting for quick sys
tems integration. A high level command 
set (22 commands) allows full peripheral 
status for the model 1251/0. Serial and 
parallel options are available priced as 
low as $400 in OEM qty. 

MOYA CORPORATION 
9001 Oso, Unit B 

Chatsworth, Ca. 91311 
Tel: (213) 700-1200 

CIRCLE NO. 205 ON INQUIRY CARD 

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 interfaces_ PCB 
card 44 pin, 4 W' x 6 '12''. Single quantity price is a 
low $145.00. 

SOLARCOM TECHNOLOGY, INC. 
P.O. Box 4715 

HaY\Yard, CA 94544 
(415) 489-3141 

CIRCLE NO. 203 ON INQUIRY CARD 

68000 'VERSA8US'™ SUPER BOARD 

0 B, 10, 12MHZ OPERATION - NO WAIT 
STATES 

0 256K DUAL PORT RAM W/ BYTE PARITY 
0 ON-BOARD OPTIONAL MMU 
0 64K ROM, 2 FLEXIBLE SERIAL PORTS, 

BUFFERED PARALLEL PORT, TIMERS, 
POWERFUL INTERRUPT STRUCTURE 

0 'SASI'™ BUS DISK/TAPE INTERFACE 
0 FULL VERSABUS IMPLEMENTATION 
0 RUNS UNIX, VERSABUG ™.ADA. PASCAL 
0 COMPLETE STAND ALONE, OR MULTI-

PROCESSOR SYSTEM 

BRI, 748 Cascadilla St .. Ithaca, NY 14850 
(607) 273-3300 

CIRCLE NO. 206 ON INQUIRY CARD 
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Ram-32C: 32k CMOS Battery-backed RAM 
On-board battery. Multibus compatible. 
20-bit Address, 8/1 6-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 

TLX 91()-335-1169 

CMOS RAM WITH BATTERY 

CIRCLE NO. 207 ON INQUIRY CARD 

SENSOR 

BASEPLAT 

NEW OPTICAL KEYBOARD 
OTI has developed a cost-effective, full-travel 

Optoelectronic Keyboard without sacrificing 
either Reliability or Function. The optoelectronic 
components are multiplexed by pulsing the LEDs 
and scanning the sensors, simultaneously reducing 
power consumption and component failure rates. 

OTl's unique technology replaces obsolete 
mechanical and capacitive switches within an en
coded keyboard while insuring N-key rollover. 
Key depression is detected by interruption of a 
light beam (see illustration). 

OTI 
1800 East Garry 

Santa Ana, CA 92705 
(714) 540-9040 

CIRCLE NO. 210 ON INQUIRY CARD 

The AMC Protector replaces uninterruptible 
power supplies, yet costs about 25% as much. It 
monitors the line voltages, corrects the problem 
or secures the equipment. 

It protects your system from blackouts, 
brownouts over voltage and, of course, tran
sients. 

The AMC Protector will protect hardware and 
disk resilient data. 
If you are tired of unexplained glitches, contact: 

AMERICAN MICROCOMPUTER CORPORATION 
465 Jillana Ave. 

Livermore, California 94550 
(415) 449-0323 

CIRCLE NO. 213 ON INQUIRY CARD 

fin~ilfinlllirllllrl!l!Tl 

MULTIBUSr"' INTERFACE & PROTOTYPE 
Prototype QUICKLY and EASILY. 100% 
of Multibus interfacing circuitry included. 
20-bit Address , 8/16-bit Data. Delivery 
from stock. 

Multibusr• 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. 208 ON INQUIRY CARD 

Z-80 SINGLE BOARD-two serial channels-8 
counter timers-high speed math chip-72 parallel 
lines-keyboard controller-12K EPROM-2K RAM
expansion port. 
Assembled and Tested with Debug Monitor Program 
(less 9511)-$399.00 
Same as above in Kit form-$279.00 
Bare Board-$49.95 
OEM Discounts Available. 

R. W. Electronics, Inc. 
3165 North Clybourn Avenue 

Chicago, IL 60618 
312·248-2480 

CIRCLE NO. 211 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. 214 ON INQUIRY CARD 
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MULTIBUS CARD CAGE CAN ACCOMMODATE 
ISBX CARO 

The SBC-604A MUL Tl-CAGE from Elec
tronic Solutions can accommodate an 
iSBC/iSBX combination card in the first 
slot. The clearance is 0 .96 inches for 
components on the first card . Delivery 
from stock. 

Price: $195 

ELECTRONIC SOLUTIONS 
5780 Chesapeake Ct. 
San Diego, CA 92123 

Toll Free (800) 854-7086 
In Callfornla (714) 292-0242 

TUC 91 o-335-1169 
MultlbusT•, ISBC/ISBX™ ln~el Corp. 
CIRCLE NO. 209 ON INQUIRY CARD 

COL CARD CAGES 
SIMPLE GENIUS IN MUL neus· 

Built-in PPBC networks and selectable bus control 
signals with Backplane . Fan-mounts and . 75 inch slot 
centers are standard . 1 . 3 inch space in 1st, 7th and 
13th slots. Optional Rack-panel has reset switch and 
sub-'D ' connector mounting provision . 

Chen Digital Laboratories 
PO Box 751 16718 NE 41st St. 

Redmond, WA 98052 
(206) 881-5031 

*Fully compatible with Intel's Multibus'". 

CIRCLE NO. 212 ON INQUIRY CARD 

Like-new 
products 

For free catalog , 
phone toll-free (800) 225-1008 

In Massachusetts (617) 938-0900 

Genstar REI Sales Company 
19527 Business Center Dr., Northridge, 

CA 91324 

CIRCLE NO. 215 ON INQUIRY CARD 
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Mini·Miara 
Markelplaae 

READERS: Please circle 
reader service numbers 

for additional information. 
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ADVERTISE 
IN 

THE MINI-MICRO 
MARKETPLACE 

The MARKETPLACE appears in 
every issue of MINI-MICRO 
Systems 

MINI-MICRO SYSTEMS/May 1982 

C compilers 
and 

C ross compilers 
Available for: 

PDP-11 RT-1 1/RSX-11 
6809 SDOS/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 vers ion 7 compatible. 
UNIX is a trademark of Bell Labs 
RT11/RSX1 lg are trademarks of Digital 

Equipment Corp. 

SOOS ts a trademark of Software 
Dynamics 

CP/M is a trademark of Digital Research 
FLEX is a trademark ofT echnical Systems 

Consultants 
TELECON SYSTEMS 

90 E. Gish Road, Suite 25 
San Jose, Ca lifornia 95112 

408-275-1659 

CIRCLE NO. 216 ON INQUIRY CARD 
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Order Form 

Mini·Miara 
Markelplaae 

LOW COST 
HIGH 

EXPOSURE 

Call Lorraine Marden 
617-536-7780 

LEX-11 
WORD AND DATA 

PROCESSING FOR VAX, 
PDP-11 AND LSl-11 

• Integrated word. data list 
processing 

• Supports RT-11 , TSX-PLUS, RSX-
11 M. RSTS/ E, UNIX, IDRIS, IAS, 
VMS 

• Fast, friendly, flexible 
• Calculator, Graphics 
• Spelling Dictionary, Farms 
• Custom modification easy 
• ASCli Formated Flies 
• Report Writer, Data Entry 
• OEM Discounts 

EEC Systems, Dept. MIM 
286 Boston Post Road 
Wayland, Mass. 01778 

Phone 617-358-7782 
or 443-6376 

CIRCLE NO. 219 ON INQUIRY CARD 

Please run my advertisement in the following issues: 

Frequency 
Cost per ad 

1X 
485.00 

3X 
465.00 

6X 
450.00 

12X 
435.00 

18X 
425.00 

Company ______________ _____ _ 

Address 

_____ ______ State __ Zip __ _ City 

Signature~-------------------

D Materials enclosed D Materials to follow 

To advertise call: Lorraine Marden , 617/536-7780. 371 
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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 Equipment 

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 

lla11ili11d Ids 

SOFTWARE 

CHEAP SOFTWARE 

FOR THE 

DUMB TERMINAL* 
or other Retro-Graphics• terminals (DEC VT100 and 
Tl 940). MQI Autographic terminals , Selanar SG100 , 
Datamedia Excel 22G , and other inexpensive termin
als accepting the Tektronix character codes . GP-10 is 
a package of FORTRAN-callable subroutines which 
enable you to draw lines and plot points anywhere on 
the screen . Points may be specified in screen coor
dinates or user-defined coordinates , in absolute or 
relative modes . Other capabilities include displaying 
text at any point , drawing dashed lines and support-
ing a graphics cursor . · 
•Dumb terminal is a trademark of Lear-Sieg ler , Inc . 
Retro-Graphics is a trademark of Digital Engineering 

INTROOUCTORY OFFER : 
$99.95 PDP-11 object $499 .95 FORTRAN source 
For further information, call (213) 372-8544, or 
write : 

815 Manhattan Ave., Suite F, Manhattan Beach, CA 90266 

RT-11 & TSX+ 
BREAK UP YOUR LARGE OISK! 

Let the RT-11 Volume (device) size be 
determined by the user - not by the 
hardware device. The Omnex Sub-De
vice System provides multiple Virtual 
Devices to RT-11/TSX + . Segregate 
files by project context , programmer, 
version , etc . 

Sub-Device Files 
• reside 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 

Special Discount package for TSX + 
with SD 

Omnex.. 801 E.,t Ch•deston Rood Suite f • 

Palo Alto • Californ ia 94303 • 

CORPORATION 141514'M·l l ?O 

CIRCLE NO. 263 ON INQUIRY CARD 

PROJECT MANAGERS 
AND ENGINEERS 

If you need a fast , flexible , efficient , low-cos: tool 
for managing projects; if you need results in 
minutes instead of hours or days, you need 
MicroPER(TM 

MicroPER(TM 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 , 
Activity , Manpower & Resource schedules . Cost 
detail & summary reports & exception reports for 
most categories on a variety of output devices . 

MicroPER(TM is 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 

ISIS~ JI!" CP/M® 
CP/M users may transfer data bi-direc
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 
display the ISIS directory. Will work in any 
version CP/M environment with any densi
ty drive. 
$250 on single density 8 " diskette. Free 
brochure on other software development 
tools . 

Southern Computer Systems 
2304 12th Avenue North 
Birmingham, AL 35234 
Phone: 205·933-1659 

CP!M® is a registered trade mark of Digita l 
Research. /SIS is a trade name of Intel Corp. 

CIRCLE NO. 264 ON INQUIRY CARD 

Exchange data liles with most IBM and 
DEC equipment through REFORMATTER disk 
utilities. With REFORMATTER . you can read 
and write IBM 3740 and DEC RT-11 formatted 
diskettes on your CP/ M system. Programs fea
ture bi-directional data transfer and full direc
tory manipulation. ASCII / EBCDIC conversion 
provided with CP/ M-lBM. 

Each prcgram $249.00 from stock. Specify 
CP/ M-IBM or CP/ M-DEC w~en ordering. 

Program Data Sheets and Application 
Guide available from MicroTech Exports, Inc., 
467 Hamilton Ave .. Suite 2, Palo Alto, CA 
9430t 0 Tel 415 / 324-9114 0 TWX 910-
370-7457 MUH-ALTOS 0 Dealer & OEM 
discounts available. Z • 
CP/ M• is a rtgisttrtd tradtm:ark of Digital Rrsnrch 

CIRCLE NO. 265 ON INQUIRY CARD 
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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 , login, + more . Supports 
auto-dial , remote control and acoustic or 
direct connect modems . 
Manual $10 Source Code $500 

Free brochure on other 8080/ 280 products 
(Utilities , Subroutines . Language Systems) 
Hawkeye Grafix Phone : 213/348-7909 

239 14 Mobile • Ca noga Park • 
L---_ _ c~~3.QI ____ _ _J 

I 

SYSTEMS 
& 

COMPONENTS 

C.D. SMITH & 
ASSOCIATES, I NC. 
12605 E. Freeway, 

Suite 318 
Houston, TX 77015 

713-468-2384 
TELEX 76-2547 

CIRCLE NO. 266 ON INQUIRY CARD 

............................ " . 
• MICROPROCESSOR SOFTWARE : 

8048. Tl9900. 808018085. 6800. 6502, Z80, etc . 
• Fonra n IV M ic ropr oc esso r Cross Assemoters and • 
• Simu lat o rs for all co mputers Over 250 rnstalla t ton s 

• on 16 b•t mini s 10 60 Oii maxis (over 25 dif fere nt • 

• manulacturer sJ Features inc lude macros cond•· • 

• t1ona1 asse rn Oly cross reference tables etc M os t 
assemb le rs are rel oc atable ana include linking 
loaders Fo r more 1nlo rma t t0n co ntact Microtec . 

• P.O. Box 60337. Sunnyvale. CA 94088. (408) 733·2919. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
HARDWARE 

HEWLETT 
PACKARD 

SAVINGS ALL MODELS 
98456 /C HP85 HP1000L 
9835AI B 9826A w /Winchesters 

CALL OR WRITE FOR FREE CATALOG 

digl~al resources ilua. 
Box 23051 Portland OR 97223 USA 

503-246-0202 
International Sales Telex 360-143 

CIRCLE NO. 267 ON INQUIRY CARD 

Call Today ... 
to advertise on these pages 

(617) 536·7780 

CLASSIFIED ADVERTISING ORDER FORM 
Mini Micro Systems class1f1Pds rPach more rnir:1-m1cro peoµ:e 

Rates: $70.00 per column inch 
Our rates apply to both display classified and regular classified listings. 
There is no charge for typesetting regular classified lis t ings. Plan approx
imately 50 average words to a colu m n inch, approximately 38 characters per 
line. Plea se send clean , typewr itt en (doub le-spaced) copy. 
Category: The following categories are available ; be sure to specify the 
catego ry you wish to be listed under: Business Opportuni ties, New Literature, 
Selling , Buying , Trading, Seminars , Services, Software, Supplies & Ac
cessories. (Other categories may be employed at our discretion .) 

Run this ad in (number issues) 
Ad size : col. wide by ____ inches deep. Under (category) 
Check enclosed for$ (Pre.paid orders only ) 

Signature _________________________ _ 

Name - -----------Title ------------

Company---------- Telephone No. - ---------

Address ---------------------------

City ________ State ________ Zip--------

MAIL TO : Linda L. Lovett , Classified Advertising , Mini-Micro Systems, 
221 Columbus Ave ., Boston , MA 02116 

-------------------------------
MINI-MICRO SYSTEMS/May 1982 

This Publication 
is available in 
Microform. 

University Microfilms 
International 

Please send additional infonnation 

for -----------
Name __________ _ 

ln stitutio .~--------

Stree.__ _________ _ 

C ity __________ _ 

State _______ Zip __ _ 

300 North Zeeb Road 
Dept. P.R. 
Ann Arbor, Mi. 48106 

373 



•1111-1111111nlp1e•s 
lareer 111111rl••llla/lanllmeml ll1•rllsl•1 

7-Day Closing 
(Prior to Issue Mailing Date) 

Rates 
$75 per column inch. 
Column width 1 % " x 10" (4-column/page). 
Full page: $2,800 (1 x B&W). 

Circulation 
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. 

UNIVERSITY OF 
PETROLEUM & MINERALS 

DHAHRAN, SAUDI ARABIA 
The University of Petroleum & Minerals has a vacancy for 
an experienced System Programmer whose main func
tions will include: 

- Maintenance of existing Graphics Software Libraries 
- Development and integration of Graphnics Software 
- Helping faculty and students in using Graphics 

facilities and applications 
- Training and developing others 

Requirements 
- At least three years of experience in software 

development of CAD/CAM applications 
- Familiarity with machine and higher level languages 
- BSCS or equivalent degree 

The Graphics facilities will consist of about 26 work
stations and other Graphics equipments powered by a 
DEC VAX or similar computer. 
Minimum regular contract for two years, renewable. Com
petitive salaries and allowances. Air conditioned and fur
nished housing provided. Free air transportation to and 
from Dhahran each year. Attractive educational assis
tance grants for schoolage dependent children. All earned 
income without Saudi taxes. Ten and a half months duty 
each year with 45 days vacation with salary plus other 
fringe benefits as per policy. Apply with complete resume 
on academic, professional and personal data, list of refer· 
ences, and with copies of certificates, diplomas and 
degrees including home and office addresses and tele
phone numbers to : 

University of Petroleum & Minerals 
Houston Office 

2223 West Loop South, Suite 410 
Houston, Texas, 77027 

CIRCLE NO. 240 ON INQUIRY CARD 

Recruitment 
Hot Line 

(203) 327 • 6772 
Call your ad in
we'll set the type 

at no charge. 

Mail Film to: 

Peggy Gordon 
Recruitment Manager 

CAHNERS PUBLISHING CO. 
999 Summer St. 
P.O. Box 3809 
Stamford, CT 06905 

YOU SPENT LONG HOURS STUDYING TO 
GET YOUR DEGREE, BUT NOW YOU'RE 

PUZZLED ABOUT WHERE YOU CAN GO TO 
BEST USE THOSE SKILLS. 

WARNER ROBINS AIR LOGISTICS CENTER 

offers a civil service career as an engineer with a chance 
to work with state-of-the-art technology to support the 
most advanced defense weapons systems in the world . 
Warner Robins ALC will hire approx. 180 electronic/com-

puter engineers in 1982. For more info. call toll free 

1·800·841-9193 or 1-800-342-0570 (in Georgia) 
or write to: 

DPCSC- Employment office, 
Robins A.F.B., Georgia 31098 

WARN•R ROBINS AIR LOGISTICS cmlTllR G"'' 
,,,o "• 

ROBINS A.F.B., G•ORQIA 31088 j . ·.. 
U.S. CITIZENSHF REOu.fEO - AN EQUAL OPPORTUNITY EMPLOYER • 

CIRCLE NO. 241 ON INQUIRY CARD 
Send Box No. replies to: MMS, 999 Summer St. , P.O. Box 3809. Stamford. CT 06905 
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The Environment Is The Message 
The TII environment is uniquely rewarding both 
inside and out. Inside, you' ll discover a stimulating 
atmosphere where advanced systems that will 
shape the future of banking are being designed. 
Backed by Citicorp, with over $100 billion in 
assets, TII professionals have access to sophisticated 
computer equipment and individual computer ter
minals. Our advanced computer systems and net
works are revolutionizing the banking industry 
throughout the world, and we owe it all to an 
environment where personal achievement is rec
ognized and rewarded. 

The environment outside TTI is equally 
stimulating with its year-round ideal climate, warm 
ocean breezes, and close proximity to the finest 
recreational, educational, and cultural sources 
available anywhere. If environment is the message, 
the message is TTI ... inside and out. Discover 
how you can fit into our environment through the 
following career opportunities: 

PROGRAMMING ANALYSTS 
Will design and develop on-line transaction processing 
systems. 5-10 years experience in several of the following 
areas required: operating systems; structured system 
oesign; on-line transaction processing (e.g., CICS, ENVIRON/ 
I, GEMCOS); distributed networks (e.g., Tandem, HP, PE, 
DEC); or systems documentation. Assembly language or 
COBOL preferred. 

DATA BASE PROCESSOR DEVELOPERS 
Design and develop a high throughput, high reliability 
Data Base Management System. The Data Base Processor 
consists of multi-super-mini's and various intelligent pe
ripherals utilizing PASCAL. Requires 5-8 years experience 
in several of the following areas: data base management 
systems; operating systems; compiler development; or 
system utilities. 

TEST AND INTEGRATION ANALYSTS 
A background in software and systems testing method
ology for large-scale systems. Prefer 2 yearn on-line pro
gramming experience. 

MICROPROCESSOR DESIGNERS 
Design and implement applications on microprocessors 
or home computers. Requires 5-10 years design and pro
gramming experience; minimim one year experience with 
microprocessors, (preferably 6502 or 8080/ 280/8086 
Assembly language). 

PROJECT MANAGERS 
A background in translating user requirements into 
technical design specifications as a systems analyst in 
an on-line business application environment. Banking or 
financial systems preferred. Requires 8-10 years experience 
as a programmer/analyst or project manager. 

COMMUNICATIONS SOFTWARE DESIGNERS 
Will design front end processors and communication net
works. Requires 5+ years experience in telecommunications 
software, both networking and protocol definition. 

TII offers one of the finest salary, benefits and 
vacation plans in the industry, relocation assistance, 
medical and dental insurance, financial services, a 
van pool from most outlying Los Angeles areas, 
and a special health club membership. Forward 
your resume to: 

Professional Staffing 
TRANSACTION TECHNOLOGY INC. 
3100 Ocean Park Blvcl MM-5/18 
Santa Monica, Calil 90405 
An Equal Opportunity Employer M/F/H 
CIRCLE NO. 242 ON INQUIRY CARD 

TT/ 
CITICORPO 

TTI - Designing the future of banking . . . 
for the world. 

Telephone Peggy Gordon , 203-327-6772 to place your recruitment/classified ads 
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EMPLOYMENT SERVICE FOR 
PROGRAMMERS AND ANALYSTS 

National Openings With Client Companies 
and Through Affili ated Agencies 

Sc1ent1f1c and commercial applications • Software development and 
systems programming • Telecommunica11ons • Conlrol systems • 
Computer engineering • Computer marketing and support 

Call or send resume or rough notes of ob1ect1ves. salary. location 
restrictions education and experience (1nclud1ng computers. models. 
operating systems and languages) to e11her one of our locations Our 
cl1en1 companies pay all of our fees We guide you decide 

RSVP SERVICES, Dept. MM RSVP 'SERVICES, Dept . MM 
Suite 700 One Cherry Hill Mall Su ite 211 Dublin Hall 
P 0 Box 5013 t 777 Walton Road 
Cherry Hil l. New Jersey 08034 Blue Bell . Penna 19422 
(609) 667- 4488 (215) 629-0595 

RSVP SERVICES 
Employment Agenls for Compuler Professionals 

CIRCLE NO. 243 ON INQUIRY CARD 

UNUSUAL 
HARDWARE & SOFTWARE 

OPPORTUNITIES 
Develop 

MICROPROCESSORS 
SYSTEMS 

$20,000 - $42,000 
One of the leading companies In the development of advanced hardware and 
software information systems has immediate opportunities in project leader
ship, analysis, programming and hardware design. This rapidly expanding 
Washington, DC area company Is developing new high-Impact micropro
cessor-based software and hardware systems for commercial, government 
and professional clients. Systems involve the latest microprocessor 
technology, voice systems, etc. 
If you have 2 or more years of professional experience in software develop
ment with a proficiency in FORTRAN or Assembly language OR have a technl 
cal degree and experience in microprocessor applications or hardware/soft
ware interfacing, please send your resume today or call this week: 

(800)336-3755 In Va. call collect(703)790-1284 

STAFFING CONSULTANTS 
8027 Leesburg Pike 

Vienna, VA. 22180 (lie) 
CLIENT COMPANIES ASSUME ALL FEES 

CIRCLE NO. 244 ON INQUIRY CARD 

HARDWARE/SOFTWARE ENGINEERS 
PROGRAMMERS AND ANALYSTS 

NATIONWIDE 
• Firmware/Hardware Design • Communications • Signal 
Process ing • Software Development • Warfare Radar Tracking 
• Integration and Test • Network Software • Hardware/Software 
• Simulation • C' Software Analyst • Avion ics 

Software and Commercial Applica tions for broad client base. 
$20,000 to $65,000. 

We are Specialists in placing Electronic Engineers, Physicists, 
Mathematicians, Programmers and Software Professionals. 

Fees & Relocation expenses Company Paid 
Call/Resumes 

jane Kogers ;lssociates, Jnc. 
2999 Princeton Pike • Suite Six 

Lawrenceville, N.J. 08648 
(609) 77 1-8282 

CIRCLE NO. 245 ON INQUIRY CARD 

Our client companies have many 
existing opportunities. If you are 
experienced in ... 

· Systems Design and Maintenance 
·IBM 360-370, 4331 
·Microprocessor Applications 
·INTEL Series, MABOO 
- Scientific Programming 
· PDP·l t , POP·B. Interdata 70 
- Real Time Applications 
·COBOL, FORTRAN , Pll , ASSEMBLER, 

PASCAL, BASIC 
·CAO/CAM 
·Hardware Design/Microprocessor 

... please send us your resume in the 
strictest confidence. 

;; 
FROST PERSONNEL, INC. 

Staffing Consultants 
Valley Bank Tower 

Springfield, MA 01115 
413· 737. 7393 

affiliates coast to coast 

MemberNAPC 

THE 
ACCESS 
GROUP, INC. 

Career opportunities available 
nationwide for engineering prof es 
sionals skilled in design, develop
ment and manufacturing. Confi· 
dential search conducted 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 

NYfMtd-Att/SE Box 3267, 
Stamford, CT 06905 
(203) 356-1166 

SW/Westl 
Mid-West P.O. Box 18302, 

Las Vegas, NV 89114 
(702) 644-3328 

Affiliate offices in 120 cities 
nat ionwide. 

How to become a 

SUCCESSFUL CONSULTANT 
in your own field. 

Have you ever wished you could quit your job and start working for yourself? 
Well , maybe you can ! Many people are amazed when they discover the tremendous 
amount of professional experience and specialized knowledge they 've accumulated 
- experience and knowledge that others will gladly pay for . Literally thousands of 
people who made that discovery are now prospering as Independent consultants . 
Perhaps no one is better qualified to have written this book than Hubert Bermont. He 
has served as consultant to more than 70 major corporations and trade associations, 
including the U.S. Chamber of Commerce, McGraw-Hill , the Electronic Industries 
Association . Evelyn Wood Reading Dynamics and the Smithsonian Institution. Yet 
he made the decision to become a consultant only after being fi red from an executive. 
position at the age of 43 . You ' ll learn first-hand how he did it -and how you can do 
it, too' 
How many times have you told yourself that you 're not 
getting anwyhere - that it's time to think seriously 
about a major change in your career? Don 't put it off 
another day! Clip and mail the coupon now' 

...........................•.....•.. 

Enclosed is my check or money order for $20 . Rush 
me . postpaid , How to Become a Successful Con
sultant in Your Own Field, by Hubert Bermont. I 
understand that I have the right to return the book 
within three weeks for a complete refund if I'm in any way unhappy with it. 

Address ___________________ _ 

City ______ State ______ Zip _____ _ 

Mini-Micro Systems 
999 Summer St. 
P.O. Box 3809 
Stamford , CT 06905 . .......•.............•....................••...•.... 

To place an ad, 
or for more 

information, 
phone 

(203) 327-6772 

Send Box No. replies to: MMS, 999 Summer St., P.O. Box 3809, Stamford , CT 06905 
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NEW ADVENTURE IN A BOLD TECHNOLOGY! 
Come explore a professional 's future and 
spearhead new developments in complex 

microcomputer systems and components. At 
Intel , we 've proven our expertise in high 

technology ... and in new approaches for the user's 
advantage. Take part in engineering at its 

finest. .. take on some challenging projects! Prime 
locations are waiting to apply your talent in a 

bold technology ... 

PHOENIX, ARIZONA 
• SOFTWARE ENGINEERS 

• SR.HARDWARE SYSTEMS ENGINEERS 
• SOFTWARE EVALUATION ENGINEERS 
• HARDWARE EVALUATION ENGINEERS 

• MANAGER ENGINEERING 
• ENGINEERING INSTRUCTOR 

For confidential consideration, send your resume 
to : Intel Corporation , Attn : Chuck Shepherd , 

Dept . AQ18, 2402 W. Beardsley Rd ., 
Phoenix , AZ 85027. 

SANTA CLARA, CALIFORNIA 
• IBM/ HP ANALYSTS 

• SOFTWARE ENGINEERS 
• DATA COM PLANNING MANAGER 

• SOFTWARE PROGRAM MANAGERS 
• PRODUCT MARKETING MANAGERS 

• CAD/CAM PROGRAMMER ANALYSTS 

For confidential considera tion, send your resume 
to : Intel Corporation , Personnel Dept ., 2625 

Walsh Ave., Santa Clara , CA 95051 . 

PORTLAND, OREGON 
• CAD ENGINEERS 
• SOFTWARE SYSTEMS ENGINEERS 
• PRODUCT MARKETING ENGINEERS 
• SR. TECHNICAL MARKETING MANAGER 
• SR. TEST ENGINEERS 
• ELECTRONICS COMPONENTS BUYERS 

For confidential consideration , call Larry Green 
at (503) 681-5020. Or send your resume to his 
attention at: Intel Corporation , HF 1-1-149, 5200 
NE Elam Young Parkway, Hillsboro, OR 97123. 

FIELD OFFICES 
• FIELD SALES ENGINEERS - OEM 
• FIELD SALES ENGINEERS - END USER 
• FIELD APPLICATIONS ENGINEERS 
• CUSTOMER ENGINEERS 

Positions available in : New York City, NY; 
Danbury, CT: Dallas , TX; Los Angeles , CA; 
Houston , TX; Huntsville, AL; Chicago, IL; 
Philadelphia, PA; Edison, NJ; Greenville , SC ; Ft. 
Lee , NJ; San Francisco Bay Area plus other 
locations across the U.S. For confidential · 
consideration , call Stacey Jostad at (602) 869-
4434 or send resume to : Intel Corporation , Dept. 
AQ18, 2402 W. Beardsley Rd ., Phoenix , AZ 85027. 

An Equal Opportunity Employer M/ F/ H. 

•nt _l®delivers 
11 1 'e' solutions 

CIRCLE NO. 246 ON INQUIRY CARD 
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90 MILES FROM CHICAGO ... 

WE'RE MAKING 
TECHNOLOGICAL 

HISTORY 

Move ahead 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. 

HARDWARE 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 

76•1rN data . 
~ systems 

Wholly Owned S ubsid iary of Zenith Radio Corporation 

Hilltop Road - MNS/5,St. Joseph, Michigan 49085 
An Equal Opportumty 1:..'mplu_va ml( 

MINI-MICRO SYSTEMS/May 1982 



lamp111ar lans1111an1s larnar 
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. 248 ON INQUIRY CARD 

-

AMERICAN INOUSTRIAL MICROSYSTEMS INC . 
~ . O . BOX 725 
MOKENA, IL 60448 

• Distributed m1croprocessmg 
• Industrial process control 
• Medical instrumentation 
• Design of custom hardware interfaces 

and controllers 
• Structured , top-down design of software 

Mark B. Gagner 
312-479-1 460 

CIRCLE NO. 249 ON INQUIRY CARD 

RSX-11 M SPECIALISTS 
•CAD / CAM APPLICATIONS •PROCESS CONTROL 
• device drivers • sysgens 
EXPERIENCE: RSX-11 M and RT-11 
LANGUAGES: MACR0-11 , FORTRAN , PASCAL 
Each member of our software consulting team 
has more than 6 years experience. 

A~VANCED COMPUTER SYSTEMS , INC . 
"""" 250 Prospect Street 
''~::;;:; _ Waltham , MA (617) 894-3278 

CIRCLE NO. 250 ON INQUIRY CARD 

MICRO-PROCESSOR SERVICES INC. 
• Specializing in microcomputer software and hardware 

design for all Intel microprocessor families (from 8021 to 
8086) . 

• We use our own development equipment and staff . 

• Fixed price contract and warranty. 
• Free initial consultation and quotation . 

MICRO-PROCESSOR SERVICES INC . 
92 STONEHURST LANE 

DIX HILLS, L.I., NEW YORK 11746 

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. 252 ON INQUIRY CARD 

__rjC[Q REAL-TIME 
• DA TA CAPTURE • ANALYSIS 
• DISPLAY • CONTROL 
• WORLDWIDE • CALL US' 

THE CREATIVE GROUP, INC. 
Mclean. VA (703) 821 -22 70 

CIRCLE NO. 253 ON INQUIRY CARD 

ON-SITE SEMINARS 
3-30 attendees. For limited budgets. 
Digital PABX; Digital Comm unications; 
In tegrated Voice/Data; Private Microwave 
Auto Ole. 

J.H . MORGAN CONSULTANTS 
Post House Rd. 07960 

Morristown. NJ 201-766-0969 

CIRCLE NO. 254 ON INQUIRY CARD 

JCL, Inc. 
2141 Kingston Ct. Contact: 
Su ite 111 Marc Lossner 
Marietta, GA 30067 (404) 953-0199 
MINI-MICRO CONSULTING AND SOFTWARE 

• Networks •Systems 
• Database • References 

'-------(516)499-4461 _____ ..... 

CIRCLE NO. 251 ON INQUIRY CARD CIRCLE NO. 255 ON INQUIRY CARD 

i-------------------------------
1 COMPUTER CONSULTANTS OBDEB FOBM 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

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-MICBO SYSTEMS, 

999 Summer Street, P. 0. Box 3809, 
Stamford, CT 06905 

or Call: 103-317-6771 
L------------------------------~ 

Carlos K. Ballan tyre 

~--~·if..TA COMMUNICATION6 
CIRCLE NO. 256 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 programm ing 
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. 257 ON INQUIRY CARD 

MICHAEL L. ROTHBERG 
CONSULTANT 

INFORMATION TECHNOLOGY/ 
COMMUNICATIONS 

Twenty Seven Heat her Drive 
Somerset , New Jersey 08873 

201-247-0377 

CIRCLE NO. 258 ON INQUIRY CARD 

6800 MICROPROCESSOR 
SPECIALISTS 

Hardware & software design • P.C. layout • Pro
totype construction • Qu ick t urn-around times • 
for 680016809 fam ily • 
HIPO chart software. Contact Vic Wintriss, 
MSEE, COMPUTER SYSTEM ASSOCI· 
ATES, 7562 Trade St ., San Diego, CA 
92121 , 714-566-3911 . 

CIRCLE NO. 259 ON INQUIRY CARD 

-=- 11 ~---~Jl1 Jl11 1 • BASS·SNEED 
-:-- 111fl ASSOCIAHS INC 

5pec1allsts 1n M1croprogramming , Signal processor 
1mplementat1ons. Image processing, Floating 
Point systems. 81t -sl 1ce machines , Real -time 

d1g1tal control systems design, 
Microprocessor applications 

Integrated Hardware/Firmware/Software solutions 
Lawrence P. Bass 

Box 38, Rid11awood , NJ 07451 
(201 ) 444-3411 

CIRCLE NO. 260 ON INQUIRY CARD 

DEC & MICRO 
SYSTEM DEVELOPMENT 

Complete in-house faci lit ies, from in
ci rcuit emu lators t hrough VAX. 

t 11951 Colony Street OC a Mountain View, CA 94043 
INCORPORATED (415) 494-8080 

CIRCLE NO. 261 ON INQUIRY CARD 

DATA SYSTEMS CONSULTANTS , INC . 
60 Glen Ave., Glen Rock, NJ 07452 

SPECIALIZING IN: 
•System Design • Custom Programs • Turn
key Computer Systems • Word Processing 
Implementations, • Time Sharing • On Site 
Training 
The source for Wang hardware, software, 
forms design and complete support. 

_____ Call: (201) 447-5360----~ 

CIRCLE NO. 262 ON INQUIRY CARD 
Telephone Peggy Gordon , 203-327-6772 to place your recruitment/classified ads. 
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REGIONAL SALES OFFICES 

BOSTON 
John J. Fahey, 
Eastern Regional Manager 
221 Columbus Avenue 
Boston, MA 02116 
(617) 536-7780 

PHILADELPHIA 
Richard W. Molden, 
Regional Manager 
999 Old Eagle School Rd . 
Wayne, PA 19087 
(215) 293-1212 

CHICAGO 
Charles Durham, Jr., 
Regional Manager 
15 Spinning Wheel Rd . 
Suite 224 
Hinsdale, IL 60521 
(312) 654-2390 

380 

DALLAS 
Don Ward 
Regional Manager 
4141 Blue Lake Circle, 
Suite 164 
Dallas , TX 75234 
(214) 980-0318 

DENVER 
John Huff, 
Regional Manager 
270 St. Paul Street 
Denver, CO 80206 
(303) 388-4511 

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 

SAN FRANCISCO 
Frank Barbagallo, 
Regional Manager 
Sherman Building, Suite 1000 
3031 Tisch Way 
San Jose, CA 95128 
(408) 243-8838 

ENGLAND 
Ian Hardman 
Systems International 
Quadrant House, 
The Quadrant 
Sutton Surrey, SM2 5AS England 
Tel : (01) 661-3022 

JAPAN 
Tomoyuki lnatsuki , 
General Manager 
Trade Media 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 

999 Summer Street 
Stamford, CT 06905 
(203) 327-6772 
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EXTEND YOUR PERIPHERRL VJ5/0N. 

LS/-11* LJS£R5. The new DC-251 
controller is the first single quad board embedded 
SMD disc controller that lets you set your sights on 
maximum performance. 

And it has the features to help you turn your 
vision into reality: 

• Mounts in any quad Q-bus *slot 
• Emulates the DEC RM02 subsystem 
•Each drive port has individual drive 
sizing switches 

•Allows a mixed connection to drives having 
from 40 to 675 Mb capacity 

• Three sector data buffer completely elimi
nates "data late" conditions 

"Trademark name of D1gltal Equfpment Corporation 

•"Auto throttle" keeps controller from locking 
out other peripherals 

•Reads and writes at full disc speed 
•Advanced micro-engine architecture 
• One year factory warranty 
• 30 day delivery 
• Backed by one of the best factory service 
organizations in the business 

Learn how your DEC LSl-11 computer can 
achieve maximum performance. Call or write: 
Western Peripherals, 
14321 Myford Road, Tustin, CA 92680, US.A. 
(714) 730-6250. TWX: 910 595-1775, 
CABLE: WESPER. 
In U.K. : 1st Floor The Parade, Frimley Camberley Surrey GU16 5HJ 
England, Telephone 0276-20934, TLX: 858306 

~western peripherals 
~ Division of Wespercorp. 

Number One in Controllers. 

CIRCLE NO. 304 ON INQUIRY CARD 
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