


There's lots of good reasons to buy 
your ADD-ON / ADD-IN memory 
from the leader. 

For starters, there's the wide range of 
core and semi mini-memories we offer. 
The industry's widest. In fact, Dataram 
is the only company in the world 
supplying minicomputer-compatible 
core and semiconductor main memory 
and disk emulation systems. The only 
company. 

CORE 

DEC® 

DATA GENERAL 

PERKIN-El.MER 

VARIAN 
,.,,, 

INTEL 

"""' 

PD P®-11I44-compatible 
1.0 MB ADD-IN 

And Dataram ADD-ON / ADD-IN 
products do more. Like save 

Want more reasons? If you're using a 
minicomputer, and want to get more 
for your memory dollar, talk to us. 
We're very reason-able. Dataram. 

money ... as well as valuable space in 
your minicomputer. And they increase 
throughput and improve overall 
performance. 

!>EC. PDP and VAX are regis tered trademarks of 
Digital E4ui pment Corporati•rn . 

Just some of the reasons why Dataram 
is the leading supplier of l;Eiff.~I ADD-ON / ADD-IN memory for the 
minicomputer industry .. . and shipping 
at an annual rate of $25 million. Princeton Road 

Cranbury. New Jersey 08512 

SEMI 

Tel: 609-799-0071 TWX : 510-685-2542 
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Lab 
Tuchnologist. 

Upjohn's 
Laboratory 
Procedures, Inc. 
delivers fast 
results with Tl's 
820 KSR. 

P erforming more than 80, 000 clin
ical tests each day for physicians 
and hospitals, Laboratory Proce
dures, Inc., a wholly owned sub
sidiary of the Upjohn Company, 
needed a data terminal speedy and 
reliable enough to handle the work
load. Tl's OMNI 800* Model 820 
Keyboard Send-Receive Data 
Terminal passed the test. 

Specimens are picked up and 
rushed to the appropriate Upjohn 
laboratory where tests are per
formed. The lab results are en
tered into a host computer and 
transmitted to 820 KSR data ter
minals located in various hospital 
laboratories, doctors' offices and 
Laboratory Procedures distribu
tion centers. The 820 KSR's clear, 
multiple copies are ideal for a hos
pital environment where patient 
records are maintained at the lab
oratory, nurse's station and physi
cian's office. 

The 
820 KSR fea-

tures an easy-to-use 
typewriter-like keyboard for simpli
fied data access. Forms handling 
is quick and convenient with a 3 
to 15-inch wide adjustable carriage 
that easily accommodates Upjohn's 
testing forms. And, the 820 KSR's 
150 character-per-second printing 
provides speedy response to 
Upjohn's need for a cost-efficient 
remote data terminal. 

Since installation, the 820 
KSR's virtually nonstop perfor
mance has enabled Upjohn to cut 
communication costs by approxi
mately 50 percent, while nearly 
doubling data throughput. 

TI is dedicated to producing 
quality, innovative products like 
the Model 820 KSR. And Tl's 
hundreds of thousands of data 
terminals shipped worldwide are 

backed by the technology and 
reliability that come from 50 years 
of experience. 

Supporting Tl's data termi
nals is the technical expertise of 
our worldwide organization of 
factory-trained sales and service 
representatives, and TI-CAREt, 
our nationwide automated service 
dispatching and field service man
agement information system. 

For more information on the 
Model 820 KSR, contact the TI 
sales office nearest you or write 
Texas Instruments Incorporated, 
P. 0 . Box 1444, M/S ~o 
7884, Houston, Texas 
77001, or phone (713) 
373-1050. 

~put computing 
within everyone's reach. 

TEXAS INSTRUMENTS 
I NCO RP O RA TE D 

In Canada, write Texas Instruments Incorporated, 41 Shelley Rd., Richmond Hill, Ontario L4C 5G4, (416) 884-9181. In Europe, write Texas Instruments, MIS 74, B. P. 5, 
Villeneuve-Loubet, 06270, France, (93) 20 01 01. In Asia Pacific, write Texas Instruments Asia Ltd., 990 Bendeemer Rd., Singapore 1233. Telex RS 21399, or phone 2581122. 

*Trademark of Texas Instruments t Service Mark of Texas Instruments Copyright © 1981, Texas Ins truments Incorporated 
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A DEC®-compatible disk system combining eight-inch Winchester and flexible disks. 

For DEC users who need more capacity and perform
ance than a dual RX02, the DSD 880 now offers a 
more cost effective alternative than a dual RL01. 
• significantly lower initial and total life-cycle costs 
•the reliability of a Winchester, with 7.8 Mbytes, 

emulating RL01 
•the removability of a flexible disk, with 1 Mbyte, 

emulating RX02 
•valuable saving in rack space (5%" vs. 21" 

for dual RL01) 
• unique"hyperdiagnostics"enabling fast and 

easy troubleshooting to the modular level 

•built-in bootstrap eliminating the need for an 
expensive DEC bootstrap board and saving a 
backplane slot 

•one half-quad backplane slot vs. two quad boards for 
the RLV11 

•versatile interface card for easy integration with any 
LSl-11 backplane, unlike DEC's RLV11 interface that 
needs a special backplane and cannot be used with 
the VT 103 terminal 

Compare for yourself and see why nothing 
compares to the DSD 880. 

The Intelligent Alternative to DEC Disk Systems 

See us at NCC Booth No. 5322. 

To get more information on the DSD 880, call or write: 
Corporate Headquarters: Western Region Sales: Eastern Region Sales: 
2241 Lundy Avenue 2560 Mission College Blvd., Suite 108 51 Morgan Drive 
San Jose, CA 95131 Santa Clara, CA 95050 Norwood, MA 02062 
Tel (408)946-5800 Tel : (408) 727-3163 Tel : (617) 769-7620 
TWX: 910-338-0249 TWX : 910-338-0249 TWX: 710·336-0120 

International Sales: 
Australia Melbourne (03) 543-2077, Sydney (02) 848-8533; Canada ( 416) 625-1907 ; Denmark 01 I 83 34 00; Finland 90 / 88 50 11; France 03 / 956 81 42; 
Israel 03 / 298783 ; Italy 02 /4047648; Japan: Osaka (06)323-1707, Tokyo (03)345-1411; Netherlands 020 / 45 87 55; New Zealand 4/ 693-008; Norway 02178 

94 60; Sweden 08 / 38 03 70; Switzerland 01 1730 48 48; United Kingdom 01 / 207-1717; West Germany and Austria (089) 1204-0. 

®Registered trademark of Digital Equipment Corporation . 
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FEATURES 

97 PERSONAL WORK STATIONS: CONCEPT EVOLVES INTO INDUSTRY 

117 HOMING IN ON THE ADVANCED WORK-STATION MARKET 

123 EVALUATING WORD-PROCESSING SOFTWARE 

135 THIN-FILM HEADS APPEAR ON 5114-IN. WINCHESTERS 
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153 THE UNIX OPERATING SYSTEM: PORTABILITY A PLUS 
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and enter the province of big, expensive mainframes. 

16 INTEL ENTERS BUBBLE-CASSETTE RACE WITH 1 M-BYTE DEVICE . 
'Plug-A-Bubble, ' is the highest capacity bubble device yet. 

23 SELLING COMPUTER GRAPHICS IN A RETAIL STORE ... combining turnkey 
systems sales with walk-in graphics service. 

26 Tl LOOKS TO TMS9995 TO REBUILD ITS CHIP MARKET ... chip offers 
architectural advancements, but may be only a stopgap measure. 

34 INTEGRATED NETWORKS: TIMEPLEX'S BOLD VENTURE ... no stranger to 
gambles, the company goes a step beyond multiplexers. 

65 COMMODORE PLAYS CATCH-UP IN DOMESTIC MARKET . . . and is 'cautiously 
optimistic ' about bringing its success in Europe home to U.S. 

79 5114-IN . WINCHESTER CAPACITY PUSHED TO 16M BYTES ... CMl 's drive 
uses manganese/zinc head to achieve higher densities . 
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lrailkpainls 
DilAPOINT ANNOUNCES DIGITAL PBX 

For years , Datapoint Corp. has talked about integrating voice and data information into a 
single comprehensive office system. This month, the San Antonio, Texas, firm took a giant 
step toward that goal with the introduction of a digital private branch exchange (PBX) that 
will link together most of the company's voice and data products, including the ARC (attached 
resource computer) local area network. In line with the company's distributed approach to 
information processing, the new system employs a dispersed switching technology-rather 
than one central switch-to allow switches to be located close to the equipment they control, 
whether on different floors within a building or in different buildings. The system will 
support data and word processing, electronic message services, voice communications and 
communications management, a company source says. 

CENTRONICS MAY SHOW QUIETWRITER AT NCC 

The Quietwriter-Centronics Data Computer Corp. 's long-awaited printer that pens, rather 
than prints , characters-is expected to highlight the company's exhibit at next month's 
National Computer Conference in Chicago. The Centronics exhibit is also expected to include a 
new dual-speed printer and a new letter-quality office printer that operates at more than 200 
cps . The office printer, which uses an N x N matrix print head, will be a lower priced 
replacement for the company's models 700 and 701 printers, industry sources say. A 
company spokesperson refuses to confirm specific product introductions , but does say that 
several announcements are pending. 

Meanwhile, Centronics reportedly continues to experience problems with its Miniprinter 
product line (MMS, May, 1980, p . 63) , which one analyst says is still not up to the expected 
1000-unit-per-day volume and has yet to show a profit. Company officials are unavailable for 
comment. 

MILLENNIUM SOLOS IN DEVELOPMENT SYSTEM MARKET 

Having severed a three-year OEM association with Tektronix in January, Millennium 
Systems resurfaced at the Electro show in New York this month as an independent µc 
development system supplier. There, the Cupertino, Calif. , firm introduced the model 9700 
software-development system for 8-bit processors-the first such system to bear the 
Milennium logo since the company began ghost-building the Tektronix 8002 system three 
years ago. Priced at $7500, the Z80-based system will enable users to develop software in both 
Pascal and C under Digital Research's MP/ M multitasking operating system. Millennium will 
also introduce a $7500 in-circuit emulator for 8-bit processors that may be used either with 
the model 9700 or with a DEC PDP-11 minicomputer. Although Millennium is focusing on 
8-bit processors initially, the company will add support for 16-bit machines later this year, 
says Dave West, Millennium's business director for laboratory products . 

PRINTER MECHANISM AIDS TO LOWER PAGE PRINTING COST 

High-speed, high-quality page printing-now affordable only to large-system users-could 
come within the price range of small-business and word-processing system users, with the 
development of a family of relatively low-cost page printer mechanisms by Delphax Systems, 
Mississauga, Canada. While many page printers now on the market are based on copier 
technology, the start-up firm says it has designed its printer mechanism from the ground up 
to eliminate the use of costly and failure-prone copier parts. As a result, a company 
spokesperson says , page printers based on the Delphax mechanism could sell for half the 
price of competitive page printers, such as Xerox 9700 and 5700, the IBM 6670 and the H-P 
2680, which sell for $60,000 to $120,000. Slated for introduction in early June, the Delphax 
family will include 20- , 30- and 60-page-per-min. units . Delphax plans to sell the mechanisms 
on an OEM basis to systems houses , printer makers and large end users . 

SPEECH SYNTHESIS BOARDS AVAILABLE l'ROM TWO SOURCES 

System integrators requiring voice output will have two new board-level products from 
which to choose this month. Telesensory Speech Systems, Palo Alto, Calif., has introduced the 

MINI-MICRO SYSTEMS/Apri l 1981 5 



lrai1kpain11 

6 

Speech 1000, a single-board voice synthesizer that uses the company's proprietary PDSP 
speech chip set. The 8085-based Multibus-compatible board, which uses linear predictive 
coding techniques to analyze and compress speech for storage in memory, includes a parallel 
port and an RS232C serial port, with an IEEE-488 interface as an option. Single-unit price is 
$1200, with vocabulary generation as a separate service at a per-word price of less than $50. 

A similar board will be available from Centigram Corp., Sunnyvale, Calif., this month as 
well. Centigram's LISA uses parametric waveform synthesis techniques to develop its 
vocabulary, which may be on a disk or in on-board RAM or PROM. The Z80-based device has 
two serial ports for connection to both a host CPU and a terminal. The LISA board sells for 
$1800 in single-unit quantities. A packaged version that includes LED display, audio 
amplifier and speaker is available for $3450. A standard 500-word vocabulary will sell for 
$1000; a 40-word custom library, $1000; custom words, $25 each. A voice library generation 
software package will be available later so that customers can generate their own 
vocabularies. 

LOW-END 16-BIT MINI DEBUTS 

A low-end companion to Point 4 Corp. 's MK V 16-bit minicomputer will appear this month 
in the form of the two-board MK III. The entry-level minicomputer will operate at a 600-nsec. 
cycle speed, which is in the LSI-11/microNova range, say company sources. Compatible with 
application programs running under the firm's IRIS operating system, the MK III includes a 
TTL processor and 64K bytes of memory on one board, and a CMD/SMD disk drive controller 
and four-port multiplexer on a second board. Due this summer from Point 4 is the MK VIII, a 
higher level machine that can operate in the 400-nsec. range and handle 32-bit instructions. 
Price of the MK VIII has not been established. List price for the MK III is $5500. 

Tl ADDS TWO BUBBLE-MEMORY TERMINALS 

Moving to tap the market for data-entry devices used in large data-communications 
networks, Texas Instruments Inc. has added two high-end members to its Silent 700 family of 
bubble-memory terminals. The model 767 desk-top terminal and the model 769 portable 
terminal, introduced by the company's terminals and peripherals division, Houston, early 
this month, include facilities for the IBM 3780 protocol and data entry validation. They 
support host polling, downloading and broadcasting functions. the new terminals will not 
replace Tl's current bubble-memory models, a company spokesperson says. Both house 
40,000 characters of bubble memory, which can be expanded to 80,000 characters in 
20,000-character increments. Prices for the desk-top and portable models are $3995 and 
$4295, respectively, in single-unit quantities. Each memory increment adds $500. 

TELEVIDEO WILL SHIP LOW-COH CRT 

Production versions of Televideo Systems' first dumb CRT terminal will begin this month at 
a price that could set off a new round of price cutting in the OEM video-terminal market. 
Called the model 910, Televideo's new hardware carries a $595 single-unit price tag, with 
substantial quantity discounts available to OEMs, says a source close to the company. The 
new terminal features switch-selectable communications speeds as high as 9600 bits per sec., 
upper- and lower-case keyboard, numeric keypad and 11 function keys as standard items. 
Due next month from the Sunnyvale, Calif., peripherals house is a Z80A-based stand-alone 
desk-top computer priced at $4295 and desginated the System I; due next quarter are two 
additional stand-alone systems, the Systems II and III. The former, priced at $6995, handles 
four work stations and includes a 5%-in. Winchester. The latter, priced at $20,495, supports 
as many as 16 work stations and 92M bytes of disk storage. 

MFE CORP. DROPS FLOPPY PRODUCT LINE 

Mayflower-MFE Corp. 's two-year-old venture into the floppy-disk drive business-has run 
aground. Citing increased competition from market leader Shugart Associates and from a 
host of recent domestic and Japanese entrants, the Salem, N.H., firm announced late last 
month its decision to withdraw from the business. "It would have required a significant 
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Express yourself with a Whizzard 
computer graphics system and take 
advantage of our technological inno
vations. You get system flexibility. 
Easy to use , ever-expanding software 
support. Installation, training and 
service world-wide. And an inside 
track on the future . 

We're earning our reputation 

in computer graphics . Count on us. 
For advanced hardware compatible 
software . And added value . 

Find out more about how 
Megatek can give you freedom 
of expression. Write for up-to
the-minute details on our 
complete line of computer graph
ics products. 

L\!~\l.EC. 
MEGATEK CORPORATION 
CIRCLE NO. 5 ON INQUIRY CARD 

Megatek Corporation , 3931 Sorrento 
Valley Blvd , San Diego , CA 92121. 
714/455-5590 . TWX 910-337-1270 
Megatek International/Europe, 11 
Woudstraat, 4031 JA lngen , The 
Netherlands , Telephone: 31 3443-
2800 , Telex: -70619 

SEE US AT NCC BOOTH 1251 MAY 4-7 
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investment for us to remain active in the market,'' explains MFE marketing vice president Al 
Vaskas, adding, "We were unwilling to make that investment." Instead, he says, MFE has 
decided to focus its resources on digital cassette tape drives-traditionally the mainstay of its 
business . Meanwhile, the company is seeking another manufacturer to buy rights to its ill
fated floppy product line, which comprised two double-sided, double-density models. 

TOUCH CRT MAY DEBUT AT NCC 

Touch-screen technology, now on devices such as Xerox's 5700 intelligent printers and 
terminals from Interaction Systems, Inc., and Carroll Manufacturing Co. (MMS, February, 
p. 37; March, 1980, p . 76) , may debut at May's National Computer Conference in the form of 
an addition to Ampex Corp.' s Dialogue '80 CRTs. Which touch technology the hardware will 
use is uncertain, however, as are prices and availability. A spokesperson for the El Segundo, 
Calif., company has no comment on the reported development. 

RANDOM DISK FILLINGS 

Shugart Associates may be named in a legal action by Tandon Corp. over alleged violations 
of a licensing agreement between the two . The agreement allows Shugart and its assignees to 
manufacture Tandon's patented read/ write head assemblies for use in their double-sided 
floppy-disk drives (MMS, May, 1980, p . 23). Shugart assignee, Matsushita Communication 
Industrial Co., Ltd., Yokohama, is reportedly violating the agreement by selling the Tandon 
heads to Canon, Inc., as individual components. This is prohibited by the licensing 
agreement. A Shugart spokesman denies any knowledge of the matter; a Tandon spokesman 
says only that the company ''is looking into the matter.'' ... Look for Exxon subsidiary 
Magnex Corp., San Jose, Calif., to unveil its line of 3370-compatible thin-film read/ write 
heads at the InterMag Show in Grenoble, France, next month. Magnex has shipped evaluation 
heads in the form of single-arm, four-slider assemblies to several vendors of plug-compatible 
disk drives, and the company anticipates production quantities to be available by year-end . 
. . . Shipments of the model 420 single-board controller for 51,4-in. Winchesters and 
minifloppies are slated to begin this month from Data Technology Corp., Santa Clara, Calif. 
Also due this quarter from DTC are production version of the firm's SA1407 controllers 
(MMS, May, 1980, p. 5), which tie Shugart Associates' SAlO 8-in. Winchesters to 1'4-in. tape
cartridge drives supplied by Data Electronics, Inc. (DEI), and Archive, Inc. DTC also 
reportedly may build a 51,4-in. Winchester controller that will accommodate fixed / removable 
drives , such as the Sage 55, which is under development at DMA Systems Corp., Santa 
Barbara, Calif. (MMS, March, p . 5) . Quantitiy prices for the 520 reportedly will be 
approximately $700 . . .. Look for Spectra Logic Corp., Sunnyvale, Calif., to add a new line of 
multifunction disk / tape controllers this quarter. The Spectra Stream single-board hardware 
reportedly will interface SMD-compatible high-end Winchester-disk drives to 1h-in. 
streaming-tape backup transports. The controllers will operate under Digital Equipment 
Corp's RSTS/ E and RSX-llM operating systems, and under Data General's RDOS and AOS 
software .... More information is surfacing about a large-scale (100,000-per-year) request 
for quotations that IBM has placed on the merchant floppy-disk drive market for double-sided 
48-tpi hardware . Some IBM watchers say the drives will be incorporated into a low-end 
personal computer rumored to be under development for IBM in Japan by Matsushita 
Communication Industrial Co. , Ltd. Other observers deny these reports, pointing out that 
Matsushita builds its own drives under a licensing agreement with Shugart Associates and 
claim that the IBM group in Boca Raton, Fla., that has issued the RFQ is designing a line of 
intelligent terminals .... Micro Peripherals, Inc. (MPI), Chatsworth, Calif., rumored to be 
ready to license the 51,4 -in . Winchester announced this year by International Memories, Inc. 
(MMS, February, p . 26), has opted to build its own hardware and plans to display it at next 
month's NCC. The new Winchesters pack 12M bytes of data on two platters . 
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LSl11!2®LSl11/23® 
COMPONENTP~DUCTS 

WHY IS FIRST COMPUTER YOUR BES'!' 
SOURCE FOR DEC'S LSl-11 /2 
and LSl-11/23 MICROCOMPUTER 
PRODUCTS? 
FIRST COMPUTER IS THE WORLD'S 
LARCEST SPECIALIZED DISTRIBUTOR 
FOR LSl-11 and LSl-23 
MICROCOMPUTER PRODUCTS. 
No-we don't sell capacitors or 
resistors! we only sell products 
manufactured by Digital Equipment 
corporation and other leading 
manufacturers which enhance the 
LSl-11 /2 and LSl-11 /23 
Microcomputer Products. 

FIRST COMPUTER SAVES YOU 
VALUABLE DOLLARS! 
Because of our volume purchasing 
power we can acquire the products 
at the lowest possible cost. These 
savings enable us to offer the best 
price available anywhere. Before 
you buy, investigate our price and 
save dollars. 

® Registered trademark of Digital Equipment corporation 

'"Trademark First Computer Corporation 

C4 

SOUTHERN REGION 
Houston , TX (713) 960-1050 
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FIRST COMPUTER SAVES YOU 
VALUABLE TIME! 
Because of our large inventory we 
can provide you with off-the-shelf 
delivery on the complete line of 
Digital Equipment corporation's 
factory fresh Microcomputer 
Products. we are just a phone call 
away, or if you prefer you can TWX 
us your order. With pre-approved 
credit we can ship anywhere in 
the United States or Canada within 
24 hours. 

FREE TECHNICAL AND 
APPLICATION ASSISTANCE. 
Because we specialize in LSl-11 /2 and 
LSl-11/23s we can provide you with 
technical assistance to help you 
determine the products which best 
meet your application requirements. 
we utilize these products every day 
in our commercial, Laboratory, Array 
Processor, and Image Processing 
systems. our application experience 
can help you avoid costly mistakes. 

~. 

FULL MANUFACTURER'S WARRANTY. 
When you purchase your LSl-11 /2 
and LSl·11 /23 products from FIRST 
COMPUTER you receive the full 
manufacturer 's Return to Factory 
warranty. All warranty claims will be 
handled by First Computer with 
courtesy & dispatch. FIRST COMPUTER 
stands behind each of the products 
we sell. 

WE ARE A RECOGNIZED LEADER IN 
THE DISTRIBUTION OF LSl-11/2 and 
LSl -11 / 23 PRODUCTS. 
No wonder so many people are 
turning to FIRST COMPUTER to 
provide them with their 
Microcomputer requirements. You 
owe it to yourself to investigate 
what FIRST COMPUTER can do for 
you! we stand ready to serve you . 
You can bank on us. 

rM TWX NUMBER 910-651-1916 

computer corr:>orat1on 
corporate square/825 north cass avenue/ westmont, 1ll1nois 60559/ (312) 920·1050 

WESTERN REGION NORTH CENTRAL REGION 
California (To be announced) Chicago, IL (312) 920-1050 
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For letters and reports that really 
matter, you can't beat our D-50. With its 
superfast hammer and a resolution twice 
as fine as other daisy wheel printers (over 
11,000 points per square inch), the D-50 
prints the sharpest characters and clearest 
graphics in the business. 

It's available in KSR (Keyboard/Send/ 
Receive) terminal and RO (Receive Only) 
printer and terminal models. 

Minimum maintenance, 
maximum productivity. 

Thanks to a simplified printing mecha
nism, the D-50 is extremely reliable. It's 
designed to operate without adjustments, 
lubrication or preventive maintenance 
(other than routine cleaning). 

The D-50 features long lasting reel to 
reel ribbon. You can complete lengthy jobs 
without an operator having to change it. 

You'll save on ribbon replacement 
costs, too. 
We have your type. 

The D-50 uses standard 96 character 
plastic daisy wheels. They're available in 
a wide range of type styles, including 
international sets. 

The print wheel motor tilts so you can 
change the wheel quickly, without remov
ing the ribbon. 



A name you can trust. 
Dataproducts is the world's largest 

independent printer manufacturer. For 
over 18 years, we've built printers for the 
biggest OEMs in the business, putting 
their names on our machines. These cus
tomers make sure our printers live up to 
some pretty tough standards. 
30 day delivery. 

Often we can deliver a partial order 

even faster. If time is a problem, 
give us a call. 
We're ready to help. 

We'd love to show you how D-50 Daisy 
Wheel Printers and Terminals can help 
you look sharp with your customers. 
Call for more information. Or write our 
Marketing Department at 6200 Canoga 
Avenue, Woodland Hills, CA 91365. 
Telephone: (213) 887-8451 

Toll Free-Calif. (800) 272-3900 ext. 201 
Rest of U.S . (800) 423-2915 ext. 201 
European Marketing Headquarters: 
Neu Isenburg (Frankfurt), West Germany 
Tel: 06102 3201 

Dataproducts 



A simple algorithm 

We work with the serious systems integrator ... on terms 
that make sense to you. That means giving you a set of 
products which expand your limits, not reduce them. 

We manufacture the most complete family of high qua I ity 
IEEE/696 S-100 mainframes on the market. Choices in
clude three mainframes in rack-mount or table-top pack
ages with complete board sets, to serve as the building 
blocks for your 8 or 16 bit system. We also provide other 
options ranging from complete floppy disk systems right 
up to our proven Pascal development system. 

The f factor: one source. 

No matter which option you choose, you get the benefit 
of working with completely integrated products ... fully 
assembled and tested ... under one warranty and one 
price structure ... leaving you free to concentrate on 
value-added application development and sales. 

amental statement in the definition of limit; interpreted 

Choose from mainframe options ... 

Select from three packaging options: Rack-mount, table
top or front panel models. All three feature our 20 slot 
S-100 motherboard with 25 amp power supply and are 
delivered fully assembled and tested with our Series II™ 
board sets. Any board configuration you choose works 
with any DPS-1 version, allowing you to vary your pack
age offering, or develop on one version and market 
another. 

• Front Panel model - a powerful development and 
diagnostic tool for Z-80tsystems, which can be used for 
prototyping, servicing, debugging, and software or 
hardware development. Use its features to set break
points, trigger scopes, single step, slow step and more. 

• Front Panel less desk top model-a lower cost option for 
OEM or other turnkey operations which do not require 
the extra capability of our Front Panel. 

• Rack Mount version - features a heavy gauge frame 
designed to fit into standard 19" racks. CVT power supply 
for brown out immunity is standard. 



Board level options ... 

lntersystems mainframe packages, 
equipped w ith Series II boards, are opera
tional in both 8 and 16 bit settings and 
support extended addressing in both 1/0 
and memory space, recognizing 16 bit 

1/ 0 addresses and 24 bit memory 
addresses. Just look at 

these individual 
features; 

• MPU-80 - uses a Z-80, 8 vectored in
terrupt lines and two 4K windows to ad
dress up to 1 Megabyte of RAM without 
bank select. 

• 64KDR- sophisticated refresh circuitry 
allows unlimited DMA and absolutely re
liable operation without wait states. 

#Registered trademark of Digital Research 

• 6 Sl/O - six individually software
controllable serial 1/ 0 ports with op
tional interrupts. Each can run .RS 232 at 
up to 19,200 BAUD, as can our Vl/0 
board. 

• Vl/0 - has two serial ports; two 8-bit 
parallel output and two 8-bit parallel 
input ports plus 8 individually controlla
ble command lines and 16 levels of vec
tored interrupts. 

• FDC II- can DMA up to a ful I track into 
16 Megabytes of memory. Optionally 
generates interrupts and handles up to 
four 8" floppies. 

• MPU-8000 - available with the non
segmented Z-8002t, which directly ad
dresses 64K, or the segmented Z-8001 t, 
which can directly address 8 Megabytes. 

Extended systems options ... 

Interfacing disk drives is not a trivial mat
ter, so when your objectives and re
sources dictate you spend your energy 
elsewhere, use our resources to perform 
the service for you. We can add our disk 
drive package to any Z-80 or Z-8000 con
figuration we provide . .. again, fully as
sembled and tested and covered under 
one warranty. 

Or our complete 
Pascal Development System. 

We use it for our own hardware and 
software development. It includes either 
table-top mainframe, two 8" floppy disks, 
128K RAM, CP / M 11

, and lntersystems 
Pascal / Z™ compiler and Cache BIOS™. 

THIS SYSTEM IS FAST! Why? Because 
our ultra-fast Cache BIOS automatically 
buffers whole tracks, el iminating most 
disk accesses. This delivers up to three 
times the throughput of any other 
floppy-based system we know and is 
equal to many small hard disk systems. 

The system is versatile, tOQ. SET program 
allows you to change many BIOS 
parameters and specify control charac
ters to enable special features such as 
diagnostic output to trace program execu
tion. It can also provide remote 1/0 to 

l ink your system to almost any 
other computer, 

large or small. 

And it's reliable. The Cache BIOS System 
runs continuous memory tests when idle, 
and verifies with a Read after Write and 
Read after Read. 

And the system also includes our 
Pascal/Z, a true native compiler pro
ducing ROMable and Re-entrant code. It 
features a minimum of extensions chosen 
for the development of your scientific and 
business applications. And it's compati
ble with our native code Pascal for 
Z-8000, providing a graceful upward 
path to 16 bit applications. So what you 
write now is right later. 

One choice you won't have to make •.. 
We don't believe you should ever have to 
sacrifice good technical support to find a 
good product. We' ll back you to the hilt 
with services like free technical consulta
tion, board-swapping, diagnostic pack
ages, and documentation that gives you 
all you need to integrate, operate and 
maintain your system ... right down to 
schematics of the boards. 

Your solution should be clear. 
Whether you' re integrating for scientific, 
governmental or commercial applica
tions, lntersystems can provide a Delta for 
your Epsilon. 
Talk to us today. 

Ithaca lntersystems Inc., 
Dept. M 
1650 Hanshaw Road, 
P.O. Box 91 
Ithaca, NY 14850 

Phone 
(607) 257-0190 

Oall1t®a~~'!!~!!!!~'· 
Micros for bigger ideas. 

CIRCLE NO. 8 ON INQUIRY CARD 
™Trademark of Ithaca lntersystems, Inc. 



The Dynabyte Difference: Unequalled price/performance 
with total expandability. 

Buying the powerful 
Dynahyte 5615 isn't only smart, 

itS cost efficient. 

The 5615 is the sure way to get the system 
you need. With more power for the price. You 
can select memory to 400 KB on our S-100 
bus architecture. Choose from 3 sizes of 
Winchesters to 45 MB and have diskette back
up to your system also. If its tape back-up you 
need, then choose our 5700. If you need less 
storage, our SW' floppy 5200, our 8" floppy 
5300 or our 5400 system using both floppies, 
with up to 3.6 MB capacity, can be yours. 

The 5615 system is available with either 
single user CP /M or our enhanced MP /M for 
multi-user applications. Our MP /M operating 
system supports up to eight terminals, with a 
separate or shared spooler, and up to sixteen 
printers with no required partition space. Add 
to this multi-tasking, bank switching, record 
lockout, type-ahead and DMA and you have 
an MP/M operating system that supports a 

host of existing languages and meets minicomputer standards. 
No multi-user applications library is so responsive to your needs. The 5615 features Business 

Manager,™ the fully integrated, menu-driven, well documented, easy to install accounting system 
that gives you file/record protection, HELP commands, multi-level security, keyed data access, 
internal disk management, available source code and more. 

System expandability, power and price/performance are further enhanced by on-hand avail
ability, quantity discounts, 180-day warranty and a national WATS line for support. 

Whether you use or sell computer systems, you should ask about the microcomputer that 
puts minicam p u ter capability in your hands. That's ~!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!~ 
the 5615. That's the Dynabyte Difference. Call 
Mike Seashols,V. P. Marketing (800) 227-8300. 
In California ( 415) 329-8021. Dynabyte, 
115 Independence Drive, Menlo Park, 
California 94025. 

DllR•Bll115 
Business Computers 

Business Manager is a registered trademark ofDynabyte. CP/M and MP/Mare registered trademarks of Digital Research Corp. 

CIRCLE NO. 9 ON INQUIRY CARD 
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Microcomputers invade 
financial-planning market 

Financial planning in large 
companies was once the province of 
big-and costly-mainframe com
puters. Now that dominance is 
being contested by inexpensive 
desk-top computers that proponents 
claim can handle many financial
planning tasks more conveniently 
and at substantially lower cost, 
especially when they're supported 
by the right application software. 

"Desk-top computers will revolu
tionize the way financial planning is 
done today," enthuses Dennis 
Brown, president of C4P Inc., a Van 
Nuys, Calif., software house that 
has developed a financial-planning 
package for µcs called FPL (financial 
planning language). "Now we can 

put a $7000 µc on the desk of every 
financial planner to perform tasks 
that formerly required a large 
time-sharing system," Brown says. 

"Financial planning" is an 
umbrella term embracing a wide 
variety of specific functions from 
capital-allocation analysis in large 
corporations to mortgage evaluation 
in a local bank. Because a company's 
fortunes often depend on accurate 
and timely financial planning, large 
corporations increasingly have 
turned to computers to automate 
the process. 

Indeed, automated financial
planning systems have become big 
business in the last decade for 
time-sharing services and main-

User demonstrates Lifeboat Associates' FPL financial-planning language, which enables 
him to define question-and-answer data-entry formats and to produce finished financial 
reports for formal presentations. 
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frame software houses, which have 
been the principal caterers to this 
market. Time-sharing services 
derive one-third of their $3 billion 
annual revenues from financial
planning systems, estimates Brown, 
whose background includes market
ing stints with Tymshare, Inc., and 
Computer Sciences Corp., two 
market leaders. 

The market now has begun to 
attract the attention of µc systems 
and software vendors. Leading the 
way are a new breed of software 
vendors, called software publishers, 
that distribute low-cost µc software 
developed by independent authors. 
These firms, which depencl on 
volume distribution to achieve 
profitability, are attracted by the 
potential of a mass market. "The 
desk-top market encompasses 
financial planners in every major 
corporation, bank, insurance com
pany and brokerage firm," says 
Roland Joffe, marketing director at 
Lifeboat Associates, New York, a 
leading software publisher. Life
boat recently acquired the market
ing rights to Brown's FPL package, 
and began marketing it in February. 

Lifeboat's entry into the desk-top 
financial-planning market was 
inspired by the success of another 
software publisher, Personal Soft
ware Inc., San Leandro, Calif., 
which has been marketing a 
generalized planning package for 
µcs called VisiCalc (Visible Calcula
tor). Although not specifically 
aimed at financial planning, Visi
Calc has been enthusiastically 
adopted by financial planners. PSI 

claims to have sold more than 50,000 

copies of the package since its 
introduction a year ago. 

Although both firms have 
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targeted the financial-planning 
market, they are aiming their 
products at different segments. PSI 
sees its market primarily as 
financial planners who want to use 
the computer as a personal tool. 
Lifeboat, in contrast, has aimed FPL 
at exe~utives who are interested 
primarily in results and would 
prefer that subordinates program 
and operate the system. 

The different product strategies 
are reflected in the firms' products. 
Both FPL and VisiCalc provide a 
computerized version of the 
columnar spread sheets used in 
manual financial planning. The 
systems enable a user to define the 
format of the spread sheet and to 
enter basic variables. Once the 
format is defined, the computer fills 
out the spread sheet according to 
user-specified calculations, such as 
row or column summation. 

There the similarity between the 
two products ends. Reflecting its 
personal orientation, VisiCalc runs 
on the most popular personal 
computers (Apple, TRS-80, Commo
dore), while FPL runs on business
oriented CP/M machines, such as 
those made by North Star and 
Cromemco. With VisiCalc, spread 
sheet formats are defined interac
tively on the screen, using a cursor. 
With FPL, the formats are defined 
off-line, using a financially oriented 
applications language similar to 
those used in mainframe financial
planning systems. In addition, FPL 
allows a user to define question-and
answer data-entry formats and to 
produce finished financial reports 
for formal presentations-features 
that are lacking in VisiCalc. 

"FPL is a much more sophisticated 
system," claims Brown. For 
example, he points out, FPL has 
logical features that enable different 
sets of computational rules to be 
applied to data, depending on the 
value of the data. In addition, he 
says that the data-entry and 
reporting features allow a secretary 
to operate the system once a 
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financial model has been built. 
But VisiCalc has virtues for 

personal users, points out Dan 
Bricklin, vice president of Software 
Arts, Inc., a Cambridge, Mass., 
software house, which developed 
VisiCalc. For example, VisiCalc's 
interactive screen orientation, 
which Bricklin likens to that of a 
word-processing system, obviates 
the need for a user to visualize 
screens as he is defining them. 
Moreover, he says, future versions 
of VisiCalc will include logical 
functions. But Bricklin concedes 
that the system lacks the prompting 
and report-editing features of FPL. 

"FPL follows the traditional 
pattern of financial-planning sys
tems where models are static, and 
an executive can assign one person 
to build the model and another to 
run it," Bricklin says. "VisiCalc is 
aimed at situations where the model 
is constantly changing, and the 
executive wants quick answers," he 
says. 

When competing against time
sharing services, desk-top financial
planning software vendors tout 
convenience and lower cost. 
"Desk-top systems can cut a 
company's financial-planning costs 
as much as 90 percent," claims 
Brown, who estimates that large 
companies typically spend $40,000 
or more a year on time-sharing costs 
for financial planning. Desk-top 
systems also offer the convenience 
and security of a dedicated system, 
he points out. Don Williams, 
manager of sales support at Apple 
Computer Inc. and author of 
another popular desk-top financial
planning system, called Desk
top/Plan, which is distributed by 
PSI, says, "They allow the average 
guy in middle management to 
create and run his own system." 

Officials at time-sharing compa
nies voice skepticism about whether 
µcs have the power to handle the 
tasks involved in decision support in 
large companies. "We don't see 
desk-top systems as that serious a 

factor in the market," says Vincent 
F. Titolo, senior vice president and 
senior financial officer at Tymshare, 
Inc., Cupertino, Calif. "A large 
company may have to juggle 20 
product lines. Microcomputers don't 
have the memory to accommodate 
that large a cost structure," he 
claims. 

But proponents of desk-top 
systems disagree. "If I were 
directing a time-sharing service, I 
would not want to bet the future of 
my company on the hardware 
argument," says Williams, who 
points out that 16-bit µes are 
approaching mainframes in memory 
capacity. Moreover, Williams 
claims, even 8-bit µc systems can 
handle large financial-planning 
applications if time is not critical. 
"The entire sales forecast for Apple 
Computer is done on two Apple 
computers using Desktop/Plan," he 
points out. 

Williams sees desk-top systems 
replacing time-sharing services in 
all financial-planning applications 
except those that require the 
sharing of large data bases. "If I 
were a time-sharing company, I'd 
be scared my market is going to be 
sucked out from under me," he says. 

-Paul Kinnucan 

Intel in bubble-cassette 
race with 1 M-bit device 

Major semiconductor houses are 
announcing removable, portable 
bubble-memory cassettes, and 
those announcements are heating 
up the race to make bubble 
technology a popular storage 
medium. 

Last month, Fujitsu America, 
Inc., introduced its 32K-bit cassette 
and separate controller (MMS, 
March, p. 49 ). National Semicon
ductor Corp. is expected to have 
prototypes of 120K- to 960K-bit 
cassettes ready within three 
months. Now, Intel Corp.'s Memory 
Systems Operation has introduced 
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the highest capacity device so 
far-a product that should be 
available by mid-year. 

The Santa Clara, Calif., compa
ny's "Plug-A-Bubble" cassette 
system packs lM bit of bubble 
storage and a controller into a 
ruggedized cast aluminum package 
not much larger than an eight-track 
stereo tape cartridge. 

The cassette system , which 
consists of a cassette and a holder, 
contains Intel's 7110 lM-bit bubble 
component, a 7220 bubble controller 
and associated support circuitry. 
The holder accommodates interface 
electronics and sockets to connect 
the device to a processor via 
shielded cabling. 

The company, says product 
marketing manager Christie Rob
bins, is initially aiming Plug-A
Bubble at OEMS in the machine
control market, some of whom had 
been developing their own bubble
cassette systems. Robbins says the 
device is intended to replace 
floppy-disk drives, especially in 
harsh environments or in applica
tions requiring low maintenance and 
high system up-time. An optional 
5114-in. chassis, which accommo
dates two holders, enables the 
cassette system to occupy the same 
physical space as a 51/4-in. floppy 
drive or a micro-Winchester. 

The cassette and holder can 
replace a tape cassette drive, as 
well, Robbins says, although the 
cassette holder may be too deep 
because Intel didn't aim the device 
at a particular cassette maker's 
product. 

Although the price for a 
Plug-A-Bubble system-$3000 in 
100-unit quantities-is higher than 
that of either floppies or 5114-in. 
Winchesters, Robbins says reliable 
hardware and the nonvolatile data 
will be sufficient incentives for OEMS 
to accept the cassette. "When you 
consider the nature of the 
applications, the environments and 
the total cost of the systems in 
which the cassettes would be used, 
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the price of the cassette is a very 
small percentage of the overall 
cost." 

The price will most likely remain 
steady, Robbins says. She explains 
that component prices will drop 
according to the formula Intel 
announced last August, thus 
lowering the price of the compo
nents to Memory Systems Opera
tion. But those cuts may not affect 
Plug-A-Bubble. "The overhead 
inherent in systems manufactur
ing-assembly and test-will keep 
the final price relatively stable,'' she 
says. 

Logic within each holder permits 
as many as 16 cassettes to be 
daisy-chained, vastly increasing 

storage capacity. Cassettes can also 
be linked directly to a number of 
Intel's single-board processors (SBC 
family) or peripheral controllers via 
the SBX bus, an on-board 8080/8085 
bus. With an iSBX interface card, 
users can hook cassettes directly to 
a system's main bus, Robbins says. 
The 2- x 7-in. iSBX interface card 
plugs directly into the SBC board. 
The bubble cassette is plugged into 
it via cabling. Price of the SBX 
interface and cabling to support two 
cassette holders is $300 to $400 in 
100-unit quantities. 

Intel expects to have prototype 
Plug-A-Bubbles ready by mid-year, 
and production volumes are planned 
for soon after that. -Larry Lettieri 

Sony enters OEM market 
with 3V2-in. floppy 

Sony Corp.'s quiet entry into the 
U.S. OEM floppy-disk-drive market 
in December has not been taken 
seriously by some and has been 
ostensibly ignored by other partici
pants in and watchers of the 
disk-drive industry. Behind the 
scenes, however, it is clear that the 
Japanese company intends to move 
strongly into the market, and 
industry observers are keenly 
anticipating that move. 

Sony is not a typical fledgling in a 
new industry-it has already 
established itself as a volume 
producer of high-quality consumer 
products. The company hopes to 
bring that reputation with it into 
the computer industry. 

Sony's 3112-in. microfloppy-disk 
drive was part of the introduction of 
the company's Series 35 word 
processor. The Series 35 incorpo
rates two of the 31/2-in. devices, 
which store 230 pages of text 
on-line. Sony's New York Office 
Products Division will sell the 
Series 35, and the company's new 

Data Products Division, Paramus, 
N.J., will sell the microfloppy. 

Apart from the drive's unprece
dented small size, its other features 
are impressive: it measures 4 x 5.1 
x 2 in. and holds 437.5K bytes of 
information in a single-sided, 
double-density format. Manufactur
ers of 51/4-in. drives have long 
attempted to "slimline,'' or decrease 
the height of, their hardware (MMS, 
November, 1980, p. 13). The Remex 

Sony's 31/2-in. microfloppy - disk drive 
occupies 27 percent of the volume of 
conventional 51/4-in. disk drives, while 
doubling storage capacity. 
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Division of Ex-Cell-O Corp., for 
example, will soon offer a 
2%-in.-high drive (see "Slimline 
floppy saves space, boosts capaci
ty," p. 168). 

Track density of the Sony drive is 
135 tracks per in., compared with 48 
tpi for many single-sided 5¥4-in. 
drives, Sony claims. The company 
says that the microfloppy has twice 
the disk-storage capacity and 1.47 
times the recording density of 
5Y4-in. drives. But the smaller disks 
achieve these performance features 
with a volume 27 percent and a 
weight 56 percent that of 5%-in. 
drives. The diskette is housed in a 
hard plastic case to im prove 
reliability and wear. 

Although there are still several 
loose ends in Sony's marketing 

approach, the company will be 
aggressive in addressing the 5%-in. 
floppy-dis k-drive market. Sab 
Kikuchi, general manager of the 
Data Products Division says, "Sony 
is always ambitious. Five to six 
years from now, we hope to take 
over Shugart's market share or get 
a big share of the floppy-disk-drive 
market." 

Shugart says it will produce 
appr oximately 250,000 5¥4-in. 
drives this year, and is relatively 
undaunted by Sony's claims. George 
Sollman, vice president of market
ing at t he Sunnyvale, Calif., 
company, says, "As we see the 
product today, it will be incremental 
to the (minifloppy) market as a 
whole. It will have minimal impact 
on 8- and 5Y4-in. drives. This 

represents a new market segment 
Sony is trying to develop." 

He admits, however, that if Sony 
were to become a major market 
participant, Shugart would have to 
respond. He says the 5¥4-in . 
minifloppy is not yet complete, and 
more capabilities could be added. 
But he won't comment about 
speculation in the industry that 
Shugart is also developing a 3Y2-in. 
floppy. 

Kikuchi says Sony was not 
satisfied with 5¥4- and 8-in. floppy 
disk drives from either a marketing 
or a technical standpoint. 

"The media is large to handle, and 
the drive size is difficult to use in 
compact word processors or 
por table personal computers." He 
says the main customers for 

SONY TAKES RISKS WITH NEW TECHNOLOGY 
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There are inherent risks in creating 
and marketing a product that 
incorporates innovative technology
the risk of not being able to produce 
the technology in large volumes and 
still maintain its integrity, and the 
" psychological " risk of selling a 
nonstandard and unproven product to 
wary customers . Sony will face both 
risks when it tries to competitively 
market its 3V2-in. microfloppy-disk 
drive. 

"Sony wanted uniqueness and 
product compactness, and compact
ness means more benefits for the 
customer. The microfloppy is easy to 
handle and is portable," says Sab 
Kikuchi , general manager of Sony 
Corp. of America's Data Products 
Division, Paramus, N.J. 

To achieve compactness and to 
develop the motor, magnetic head 
and magnetic media for the drive, 
Sony used the same technologies it 
has used in its commercial recording 
systems. For example, the 30-µm. 
media track head is almost identical to 
the one used in the company's 
commercial recording systems. Sony 
uses a single-crystal ferrite head, 
which it claims is lighter, harder, more 
stable and more reliable than the 
polycrystal ferrite heads used by 
many other manufacturers. The floppy 
diskettes are more rigid than standard 
floppies . As a result, some industry 

observers hesitate to call the new 
product "floppy. " Kikuchi explains that 
5V4- and a- in. disks are easily 
damaged because they are too 
flexible . "To achieve high-density 
recording , you need good accuracy. 
The media must be kept stiff in a 
stable case," he says. The disks also 
contain a protective shutter to prevent 
contamination . 

Kikuchi claims that the new drive's 
reliability is equal to or better than that 
of 5V4- and a-in. disk drives. Error 
rates are 1 per 1 09 bits read for soft 
read , 1 per 1012 bits read for hard read 
and 1 per 1 06 seeks for seek errors. 

MFM/FM encoding is used. Transfer 
rate is SOOK bits per sec. in MFM and 
250K bps in FM. Rotational speed is 
600 rpm, recording density is 761 o bpi 
and track density is 1 35 tpi. 
Track-to-track access , average
access and head-loading times are 
15, 365 and 35 msec., respectively. 

Sony is recommending that the 
drive be used with IBM's a-in . 
disk-drive interface, but will provide 
other interfaces later. The drive is not 
intended to fit into 51/4- and a-in. 
disk-drive slots , but in products 
designed for its dimensions, says 
Kikuchi. 

"The jury is still out on whether u.s. 
manufacturers are willing to switch," 
however, cautions Melody Johnson, 
an analyst with Kidder Peabody & Co., 

New York. She concedes there is a 
trend toward smaller drives, and Sony 
will have a head start on other 
manufacturers for that market 
segment. 

Sony claims to have designed a 
product with a high number of bits per 
in ., says George Sollman , vice 
president of marketing at Shugart 
Associates, Sunnyvale, Calif. "This 
requires , perhaps , pushing the 
magnetic head and media to their 
limits. Potential users will be that 
much more concerned when testing 
the product. You don't get something 
for nothing. Anytime you store double 
the information, additional risks are 
undertaken. You have to question 
whether the design takes these into 
consideration. " Sollman says custom
ers may find the microfloppy drives to 
have slower actuator speeds and 
lower reliability. 

Some observers believe Sony can 
carry expertise in high-volume 
production for the consumer market 
into the computer market. "Sony can 
come up with the production. They 
won't want to bungle this type of big 
move into office automation," says 
Johnson. Another observer says, 
"The manufacturing cost structure 
they can get (with highly automated 
factories) and their quality orientation 
will make them a formidable 
competitor." 
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• (Nobody knows more about Colorgraphics) 
--~~~~~~~~~~~~~~~~~ 

See the difference a sharper 
image and more colors make in our new 

colorgraphics terminal. 
The 6212 displays the graphics output from your data base 
in clear bright images, letting you use color graphics in 
new, more powerful ways. 

Add colorgraphics to your present MIS program. If your 
management is still relying on printouts or monochrome 
displays for information, the 6212 is the easy way to upgrade 
to colorgraphics. It uses a standard RS232C interface to 
your host computer, and is supported by many of the current 
graphics software packages. 

High resolution lets you display more data. Greater 
resolution (up to 640 x 512 picture elements) means greater 
display performance. Consolidate and present more 
information in each display frame, without diminishing 
image clarity. Each terminal user can select 16 displayable 
colors from the 6212's palette of 64. 

Our Colorgraphic Language (CGL) makes it easy. The 6212 
is programmable in its own easy-to-learn set of English 
language commands. Users with no graphics experience 
can quickly move up to high-performance color graphics. 

Look to Ramtek for more than terminals. If you need high-

worldwide service network for support after you buy. For 
more information, write to Ramtek, 2211 Lawson Lane, 
Santa Clara, CA 95050. 

How do colorgraphics fit into your MIS picture? 
To help you evaluate the business graphics 

products on the market, Ramtek has prepared 
the booklet, "Matching colorgraphics to your 

Management Information System '.' It's 
Issue Number 5 of Ramtek's Use Our 
Experience Series. To get your free 

copy, write to Ramtek on your company's 
letterhead. 

Ramtek 
Our Experience Shows. 

resolution business graphics with stand-alone com put- REGIONAL OFFICES-Santa Clara. CA (408)988-2211 , Los Angeles, CA 
ing, the Ramtek 6214 offers a complete system with floppy (714) 979-5351 , Albuquerque, NM (505) 884-3557, Dallas, TX (214) 422-2200, 

Houston, TX (713) 774-2233, Chicago, IL (312) 397-2279, Seattle, WA(206) 838-5196, 
disk and UCSD Pascal '." Ramtek has a complete line Washington. o.c. (703)893-2020. Cleveland, OH (216) 464-4053. Boston. MA 
Of Colorgraphl·c and 1·mag1'ng products 1·ncludi'ng hard copy (617)273-4590, Metropolitan NY(201)238-2090. Maitland. FL(305)645-0780. 

' Pittsburgh, PA (412) 931-2500, New York/Canada (716) 425-1742, The Netherlands 
devices, monitors and colorgraphic printers. Plus a 31 (0)2968-5056. 
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microfloppies will be those who 
want to use them in future systems. 
"We do not want to piggyback the 
microfloppies in conventional disk 
slots," he explains. The product can 
also serve as a backup drive, he 
says. 

Sollman expects Sony to receive 
some strong challenges in the OEM 
floppy-disk market. "We view the 
market they're entering as very 
competitive and heavily popula
ted ... by about 30 companies," says 
Sollman. "Sony is attempting to 
enter a brand new business 
sector-the OEM. They're attempt
ing to introduce a product at the 
edge of technology and to develop 
and offer an entirely new media 
standard. Adding up these factors, 
it would appear Sony has its work 
cut out for it." Sollman says he 
would have expected a better
proven product with less technologi
cal innovation as Sony's first market 
entrant. 

Many industry observers agree 
that Sony poses no threat to 
Shugart. "I don't think the 3Y2-in. 
drive will take the market away 
from the 5Y4-in. drive," says James 
Hartke, an analyst with John Muir & 

Co., New York. "Shugart is not 
going to stand there and play dead." 
He believes that Sony will continue 
to concentrate on televisions, and 
computer products will take lower 
priority. 

But analyst James Magid, of L.F. 
Rothschild, Unterberg, Towbin, in 
New York, says Sony's efforts are 
not to be taken lightly. "Anyplace 
where you are dealing with 
magnetic media and mechanical 
systems, the Japanese have proven 
themselves excellent," he says. He 
believes that Sony could become a 
formidable competitor if other 
Japanese companies adopt the 
3Y2-in. drive and media as a de facto 
standard. 

Sony's success is not assured in 
the u. s. Although the company has 
a strong dictation-equipment user 
base, it has not fared as well with 
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other office equipment. Its Sobax volume production in the near 
four-function desk-top calculator, future. But Kikuchi claims that 
for example, introduced in the early Sony's factory near Tokyo is ready 
1970s, sold for $1000. But Sony for high-volume production. 
withdrew that product from the Evaluation units, which will 
market two years later when lower comprise most sales this year, 
priced hand-held calculators will be available by summer. Prices 
swarmed into the market. will range from $400 to $500. OEM 

Jim Moore, of Dataquest, Inc., a prices will depend on the contract, 
Cupertino, Calif., market research Kikuchi says, but he expects the 
firm, says Japanese companies have 437.5K-byte, single-sided drive to 
a lot to learn about selling in the sell for $200 to $300 in 500-unit 
U.S. "OEM buyers in the U.S. like to quantities. Production shipments 
see flexibility in OEM agreements. will begin late this year. 
They might want to change the In comparison, Shugart's 512K
basic product-for example, change byte SA410 single-sided, double
a signal in an interface." Japanese density 5Y4-in. drive is priced at 
firms, he says, resist this flexibility, $285, and the SA460 double-sided, 
but they must learn to accept it. lM-byte drive sells for $355, both in 

Sony's microfloppy will be 500-unit quantities. 
marketed through direct sales and Many observers believe Sony's 
through distribution channels, says prices are too high and that its 
Kikuchi. The company will handle drives should sell for considerably 
large sales directly. Sony has only less than 5%-in. devices. "Sony's 
two salesmen in Paramus, but it can business is not to compete on price, 
use Sony Corp. of America's 20 but to try to put forth high quality 
nationwide regional branches as at a high price," says John Muir's 
consumer-oriented distribution out- Hartke. 
lets. In addition, the Paramus Some observers believe the Sony 
divfsion will create a distributor and drive will make little headway in 
service network for small custom- the office-automation market until a 
ers. 

Kikuchi expects the company to 
have more than 50 distributors and 
eventually to open retail stores. The 
company's priority, he says, is 
signing customers that will buy at 
least 500 drives per year for two 
years. Some observers question 
that number, saying it is too low to 
enter the OEM market. "It is not 
true DEM-ing' if you sell 500 a year," 
says L. F. Rothschild's Magid. 
"They should sell 500 per week." 

Kikuchi says Sony will second
source both the media and the 
drive, but won't say which company 
would be that second source. Some 
observers speculate that the second 
source may be a Japanese company, 
perhaps one that Sony owns. The 
company intends to manufacture 
both products in Japan. 

Some observers question Sony's 
ability to bring the product to 

lM-byte version is available. The 
company will introduce a lM-byte, 
double-sided drive early next year, 
says Kikuchi. "That will probably be 
the product's first real market 
threat," says Melody Johnson, an 
analyst with Kidder Peabody & Co., 
New York. "It then addresses the 
total word-processing market and 
that for integrated text and data 
processing. Then the competition 
will be head-to-head against 
Shugart." 

Dataquest's Moore says there is a 
significant market for the micro
floppy in small-business data
processing systems and personal 
and desk-top computers. In the 
current trend of placing removable 
storage devices at each terminal in a 
distributed system, the microflop
py's size is an advantage. "There 
may be a trend toward trusting 
archiving at the systems level to 
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Most small system users think all micro
computers are created equal. And they're 
right. If you want performance, convenience, 
styling, high technology and reliability (and 
who doesn't?) your micro usually has a price 
tag that looks more like a mini. It seems big 
performance always means big bucks. But 
not so with the SuperBrain! 

Standard SuperBrain features include: twin 
double-density 51,ti" drives which boast nearly 
350,000 bytes of disk storage - expandable 
to 1 O megabytes. A full 64K of dynamic 
RAM. A CP/M* Disk Operating System to 
insure compatibility to literally hundreds of 
application packages presently available. And, 
a 12" non-glare, 24 line by 80 column screen. 

·--·Di<it"-K 

You'll also get a full ASCII keyboard with 
an 18 key numeric pad and individual cursor 
control keys. Twin RS232C serial ports for 
fast and easy connection to a modem or 
printer. Dual Z80 processors which operate 
at 4 MHZ to insure lightning-fast program 
execution. And the list goes on! Feature after 
feature after feature. 

Better yet, the SuperBrain boasts modular 
design to make servicing a snap. A common 
screwdriver is about the only service tool 
you'll ever need. And with the money you 'll 
save on purchasing and maintaining the 
SuperBrain, you could almost buy another one. 
For under $3,500, it is truly one of the most 
remarkable microcomputers available anywhere. 

Whether your application is small 
business, scientific, educational or just word 
processing, the SuperBrain is certainly an 
exciting solution to the small computer 
problem. And since you can easily expand it, 
you'll probably never outgrow it. 

Call or write us today for a complimentary 
copy of our "SuperBrain Buyer's Guide." We'll 
show you how you can get big system per
formance without having to spend big bucks. 

91ffc ~Af ~TEC 
3Jl$ SYSfEMS® 
2300 Broad River Rd . Columbia, SC 29210 
(803) 798-9100 TWX: 810-666-2115 

TM 



removable hard disks. They're not 
appropriate now. Floppies repre
sent a long-term interim move," 
says Moore. 

Kikuchi also is considering 
entering the drive in the high-end 
personal-computer market. But, 
Sony's initial sales may be mostly 
through its own products, as 
incorporated into the Series 35. 
Sony is lending credibility to the 
drive by using it in other products, 
says Moore. - L. Valigra 

Selling computer 
graphics in retail stores 

A new concept in retail computer 
stores has emerged in Boston's 
financial district, in the form of 
Computer Pictures Corp. The 
walk-in service center, which 
opened in January, produces data 
analysis and color graphics from 
raw data on a "while-you-wait" or 
overnight basis. But the graphics 
service is only a small part of the 
business that Computer Pictures 
hopes to generate by selling 
turnkey systems like the ones it 
uses in the store. 

The main thrust of the business, 
says Philip Cooper, founder and 
president, is selling. "It would be a 
mistake to portray the company as a 
service company," he says, although 
he adds that customers are first 
attracted to the services of the 
storefront operation. Once they see 
what the systems can do, he 
explains, they may be tempted to 
buy one. 

Cooper feels that his company is 
unique in that it is not only a retail 
service center, but it also designs 
the systems that it sells. "Unlike a 
Xerox copying retail store," Cooper 
says, "we design and integrate the 
very systems that we sell, plus we 
provide the service. It is a way to 
display and market our systems." 

Two basic hardware configura
tions are available: a low-end 
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and a Chromatics terminal that 
outputs to a Xerox 6500 printer for 
hard-copy 81/2 x 11-in. color 
graphics. 

Cooper says that the rsc Intecolor 
3621 terminal has limitations in that 
the resolution is not as good as on 
the Chromatics system, but adds 
that the rsc system is not intended 
to deliver high resolution. Prices for 
that system, which uses a Dunn 
Instrument Co. or Matrix camera, 
start at $5000. 

The Chromatics CG color-graphics 
terminal with the Xerox printer 
sells for $65,000 to $85,000. 

Both systems produce bar, pie, 
line, area, flow- and Gantt charts, as 
well as scatter diagrams. Overhead 
transparencies are also available. 

The company's turnkey systems 
are aimed at corporate managers 
who have to analyze reams of data 
and statistics. Customers include 
government institutions, Fortune 
500 companies, banks and financial 
institutions. The company has 

installed 40 turnkey systems so far. 
Computer Pictures Corp. also 

supplies system softwaFe, which is 
written by David Friend, formerly 
president of Friend Information 
Systems, Inc. After a merger 
between Computer Pictures and 
Friend Information, Friend became 
board chairman of the new 
company. 

Cooper, a former Madison 
Avenue advertising executive, 
founded Computer Pictures be
cause, he says, "I got tired of 
analyzing statistics by hand." To 
alleviate the drudgery, he came up 
with the idea behind the company. 

Some of the services furnished by 
Computer Pictures include the 
production of color charts and slides 
of sales analyses, exponential 
smoothings-a method of determin
ing long-term trends among data 
that has a number of variations
constant-dollar adjustments, econo
metric forecasting and trend lines. 

Discussing the walk-in service, 

Intelligent Systems Corp. terminal Computer Pictures Corp.'s Philip Cooper: "We design and integrate the systems that we 
that outputs to a camera for slides, sell, plus we provide the service." 
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DEC's the world's leading supplier of 
general purpose minicomputers. And if you're 
a DEC user, you know that their equipment 
is excellent. 

And that their pricing often isn't. 
In fact it can be quite a problem. So can 

DEC's slow delivery (which can be easily 6-9 
months), restricted seNice, and ... well, you're 
a DEC user. You know the problems better 
than anybody 

But now, you also know about us. 
We're Data Systems SeNices. And we're the 

people who can do what we believe DEC can't: 
deliver in days, not months; provide fast 
competent seNice for DEC and 
non-DEC equipment through an 
established third party or
ganization; supply 
DEC-compatible sub-

systems at a fraction of DEC's prices; and more. 
Like complete subsystem testing and burn

in before delivery. Formatted disk packs. An 
inventory of plug-to-plug peripherals. Turn-key 
installations. And trade-in allowances, too. 

Our only business is to seNe the DEC user. 
And in a totally professional way that we're 
willing to have you compare with DEC. Or 
anyone else. 

Of course, there are other suppliers you 
can call. But do they offer state-of-the-art 
subsystems? Full burn-in and formatting? Are 
their peripherals completely media compatible 
and software transparent? Do they offer reli-

able maintenance and seNice? Will 
they try to sell you more than you 

need? Or less than you need? 
Here's what you 

really need: 
DATA SYSTEMS SERVICES 
23901 Remme Ridge 
El Toro, California 92630 

714-770-8024 

DSS: Whenever you need DEC, call us. 
CIRCLE NO. 13 ON INQUIRY CARD 

DEC is a registered trademark of Digital Equipment Corporatron 
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Cooper says that only Genigraphics 
Corp. has a similar service, but that 
company is limited to making slides 
for graphic art departments. 
"Basically, those systems make 
pictures of what an artist draws on a 
screen," Cooper says. On the other 
hand, Cooper's systems handle both 
the plotting and statistical analysis 
of data. 

Alex Ferdinand, manager of 
Genigraphics' Boston center, re-

sponds by saying, "We're not 
plotting the data out. They 
(Computer Pictures) make data 
projections; we make high-quality 
slides." He claims his company 
makes higher-resolution slides than 
does Computer Pictures because 
Genigraphics uses a higher
resolution camera with a 2000- to 
4000-line scan. 

"They're two different markets 
altogether," says Ferdinand. 

Tl looks to TMS9995 
to rebuild its chip market 

Five years after Texas Instru
ments introduced the TMS9900 
family of µp/µc chips-a family that 
failed to establish TI as a leading 
16-bit chip supplier-the company is 
putting a new product on the 
market: the TMS9995, scheduled for 
delivery late in the second quarter. 

While company sources promote 
the TMS9995 as offering architectur
al enhancements, technological 
advances and faster speeds com
pared with the TMS9900, industry 
observers term the new chip a 
stopgap measure, which, they say, 
will sustain TI in the chip market 
until a more competitive product 
can be developed. That "more 
competitive product" may be the 
planned 99000 16-bit chip, which the 
company says will be available for 
sampling later this year. 

One industry observer lists the 
9995's competition as the Intel 8088 

and the Motorola 6809, but notes 
that the new' chip "is just another 
hat in the ring. It doesn't compete 
speed-wise with the 8088 or the 
6809," she says, "and it certainly 
doesn't compete perforrnance
wise." Yet TI marketing manager 
Reed Borie notes that in a 
comparison of the 9995, 8088 and 
6809, using Intel's own benchmarks, 
the 9995 chip beat the competition 
in three out of four benchmarks, 
which included automated parts 
inspection, computer graphics X-Y 

translation, bubble sort and block 
translation. Block translation was 
the only benchmark that the 9995 
failed to master, according to Borie. 

TI spokesmen says the 9995 chip 
offers system designers a minimum 
chip solution and that a complete 
system can be assembled with a 
single 9995 chip, an r/o peripheral 
and standard EPROM, ROM or PROM. 

Tl's 9995 chip is built around an 8-bit data bus and contains 256 bytes of RAM, 
clock-generation circuitry, interrupt synchronizers and latches. 
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"That's a market we don't want to 
get into." 

Prices for the Computer Pictures 
service are $20 per copy for a 
word-only analysis and $30 for a 
graphics statistical-manipulation 
analysis. Cooper notes that the 
systems perform more than 40 kinds 
of analytical functions. 

Cooper's plans include opening 
stores in 20 large cities nationwide. 

-Fran Granville 

Built around an 8-bit data bus, 
the 9995 contains 256 bytes of 
RAM-a feature that previous 9900 
chips lacked-dock-generation cir
cuitry, interrupt synchronizers and 
latches, a 16-unit timer/event 
counter, user-definable flag bits and 
automatic first wait-state genera
tion, which allows matching of 
memory speeds to system needs. 

The new chip features memory
to-memory pipeline architecture, 
with an access time of 120 nsec., and 
incorporates two new system 
interrupts-arithmetic overflow 
and macroinstruction detect (MID). 
Company spokesmen say the MID 
will allow the 9995 to execute larger 
instruction sets of future 9900 
family processors, including the 
yet-to-be-released 99000. 

The 9995's instruction set 
contains the same 69 instructions as 
that of the 9900, along with four 
new commands: signed multiply and 
divide, with execution speeds of 
8.33 and 11 µsec., respectively; load 
work space pointer from memory; 
and load status register from 
general memory. 

Fabricated with silicon-gate 
NMOS, the 9995 operates from a 
single +5V power supply, has a 
6-MHz clock frequency and will be 
sold in either plastic or ceramic 
40-pin dual-in-line packages. The 
chip is being offered in sample 
quantities to selected customers. 

TI also plans to introduce a µc 
board, the TMAM6095, for evalua
tion of 9995 software and hardware, 
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Raster brilliance, contrast and eras
ability. Z-8001 intelligence plus 
programmability. All in a desk top, 
high resolution (1024 x 792), mono
chrome, graphics terminal ticketed 
at a low $10,000:" 

Genisco's G-1000 is the low cost 
graphics terminal you've been hold
ing your purchase order for. It is the 
first direct raster replacement for 
the Tektronix 4014-1 ** terminal -
plug to plug and software compatible. 
But, at the same time, the on-board 
Z-8001 microprocessor plus 16K 
words each of RAM and PROM let 

develop your own programs at 

your pace while your system is up 
and running on existing software 
(like PLOT-10). 

Because the G-1000 is a bit map 
raster scan device it can do things 
a storage tube can't approach - like 
provide easy viewing in normal 
room light, and allow erasure of any 
portion of the screen without alter
ing or redrawing the rest of the dis
play. Genisco has equipped the 
G-1000 with all the quality features-
60Hz noninterlaced refresh for 
flicker free viewing, a large 19 inch 
display, a detachable keyboard with 
cursor joystick. And, an optional 
alphanumeric overlay eliminates the 

need to use a second terminal. The 
unit supports a selection of 1/0 equip
ment including graph tablet and hard 
copy devices. With all that and the 
Z-8001 intelligence, the list of future 
capabilities is virtually open-ended. 

Take a look at Geniscds new 
G-1000-the 4014-1 replacement 
and a whole lot more. 

Call or write for more information 
to Genisco Computers Corporation, 
3545 Cadillac Avenue, Costa Mesa, 
California 92626. (714) 556-4916. 
•Price va ries according to quantity. 

••Trademark of Tektronix 
Graphics software from ISSCO Graphics. 

Genisco 



Improve your communication 
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with DEC. Just concentrate. 
We've earned our reputa

tion by designing and delivering 
dependable, easy to live with 
tape and disk controllers for DEC 
cpus . Products that really showed 
the industry how to do it. 

Now we've cleaned up the 
communications 1/0 morass, 
with a new DH-11 type multiplexer 
for PDP-11 and VAX systems. 
It duplicates all the features of 
DEC 's DH-11. And it goes well 
beyond , delivering improved line 
handling capabilities in a far 
smaller package and at signifi
cantly lower cost. 

You might say we're now 
doing for communications con
trollers what we've al~eady done 

The new Emu/ex CS- 11/ H really 
concentrates your communications 
110 Just one hex size board mult1-
ptexes up to 64 lines 

for tape and disk controllers
applying the latest microproces
sor technology and some sexy 
design to give our customers the 
performance and reliability 
they deserve. 

Our newest achievement 
proves the point. To wit: just one 
hex size board , occupying a 
single Unibus slot, provides up 
to 64 lines for terminals, printers 
or other communications 1/0. 
That's eight times more efficient 
than the DEC approach 

And our unique system 
organization means maximum 
flexibility. You can daisy-chain 
up to four remote distribution 
panels, expanding in 8or16 
line increments all the way to 
64 lines. You can conf.jgure any 
8 line group for an RS-232 inter
face, with modem control a stan
dard feature . Or you have the 
option of selecting a current loop 
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interface. And because all your 
interface variations are made 
at the distribution panels, no 
additional hardware or cpu 
restructuring is needed when 
you add channels. 

You get everything you got 
from DH-11 , such as OMA on 
transmit operation and line format 
flexibility. Naturally, we're fully 
software transparent and run 
existing DEC diagnostics. 

But we like to do everything 
we do just a little bit better than 
the other guy So we boosted 
performance to 19.2 K baud per 
line. For peak traffic , we can 
"double fifo" to 128 characters 
per 16 lines. Multiple control-
lers can be added for increased 
capacity You get full 16-bit word 
transfers on OMA operation - not 
just byte transfers . And , of 
course , we've taken advantage 
of our system's high speed 
bipolar microprocessor to build-in 
extensive controller and channel 
self-test and fault indicators . 

We're concentrating on DEC , 
making the world 's best cpus 
even better with some ingenious 
controllers . We've done it for 
tape and disk interfacing . Now 
for communications 1/ 0 . We'd 
like to send you all the details we 
didn't have room to include here. 
So write or call Emulex Cor
poration . Or, if you just can't wait, 
contact the Emulex represen
tative , dealer or distributor near
est you . 

For immediate , off the shelf 
delivery contact our national 
distributor: First Computer Cor
poration ; Corporate Square , 
825 North Cass Avenue; West
mont, IL 60559 ; 312/ 920-1050 

3E 
EMULEX 

EMULEX CORPORATI ON 
2001 E. Deere Ave. 
Santa Ana , CA 92705 
714/557-7580 
TWX 910-595-2521 
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SIEMENS 

Single-sided 8" floppies lead 
off With immediate delivery. 

Sports or business-winning demands 
consistent performance. That's what you get 
with Siemens 8" single-sided floppies-from 
immediate delivery to long-term reliability to 
total technical support. And all at competitive 
prices. 

Siemens 8" single-sided flexible disk 
drives feature anti-crunch media protection ... 
run 15-20% cooler at recording surface ... 
have 3.2M bits capacity ... and are industry 
compatible. 

When you turn to Siemens, you turn to the 
world's 5th largest electronic/electrical engi
neering company-which backs our team with 
more than $6 million in R&D each working day. 
In the U.S. alone, Siemens employs more than 
12,000 people in 15 manufacturing plants, two 
R&D facilities, and sales/service offices cover
ing all 50 states. 

Siemens-high technology with highly 
competitive pricing. Just ask for a quote and 
see for yourself. Find out how Siemens re
sponds to your floppy disk needs. Contact 
Barrie Clark at (714) 991-9700. 

Siemens Corporation 
OEM Data Products Division 
240 East Palais Road, Anaheim, CA 92805 
Telephone (714) 991-9700 

District Offices: 
Atlanta, GA 
Boston, MA 
Columbus, OH 
Dallas, TX 
lselin, NJ 
Sunnyvale, CA 

(404) 451-8157 
( 617) 444-6580 
(614) 888-3372 
(817) 461-1673 
(201) 494-5311 
(408) 735-7770 

Siemens: Engineering Winning Drives. 
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as well as for prototyping 9995 
interfaces. The board will contain a 
monitor for program assembly, 
editing and execution and a 
symbolic assembler for reverse 

assembly capability. Hardware 
includes two EIA data
communication links that provide 
for standard interfacing, lK byte of 
external RAM and 6K bytes of 

Nationwide leasing may spur 
small-systems market growth 

Long-term equipment financing 
through nationwide leasing compa
nies-a common technique in the 
world of mainframe processing-is 
starti:ig to catch on with vendors of 
small-business computer systems 
and word processors. 

Sparking the move toward small
systems leasing is the high price 
users must pay for the funds to buy 
these computers and the corre
spondingly high interest charges 
absorbed by both dealers and manu
facturers to keep this hardware in 
inventory. 

But while some dealers have 
leased small systems on a limited 
basis to their customers, full-scale 
programs involving both leasing 
companies and hardware vendors 
are only now being considered seri
ously. One such arrangement, due 
to be completed this month, in
volves Micro Five Corp., Irvine, 
Calif., and Greyhound Corp., Phoe
nix. The agreement between the 
two companies could serve as a 
model for similar deals at the small
systems level. 

Under terms of the leasing agree
ment, Micro Five will continue its 
policy of direct sales to its network 
of independent dealers. Dealers, in 
turn, will resell the systems to end 
users. But, if an end user feels that 
leasing the hardware is more ap
pealing than buying it outright, the 
dealer, supported by Micro Five, 
will resell the system to Greyhound, 
which, in turn, will lease it back to 
the dealer's customers. The pres
ence of the leasing company in the 
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transaction will be transparent, 
however. It will appear that either 
the dealer or Micro Five carries the 
lease, and Micro Five's name will 
appear on the lease. 

Leases established under terms 
of the agreement will run for 60 
months, and are designed fot full 
payout. In a full-payout lease, the 
sale price the dealer usually charges 
is recovered during the term of the 
lease. In non-full-payout leases, the 
terms of the lease are not long 
enough to cover the sale price, and 
the equipment must go back on 
lease. 

The two companies split any re
sidual value in the system at the end 
of the lease term, and the lessor 
normally retains all investment tax 

Vector Graphic, lnc.'s Lore Harp: "$300 a 
month is a lot less painful to some customers 
than $10,000 at one shot ." 

EPROM. 
The TMS9995 chip, in plastic, is 

priced at $40 in 100-unit quantities, 
and the TMAM6095 evaluation board 
is $800. - Fra,nk Catalano 

credits. These credits are subject to 
negotiation between the lessor and 
lessee, however. If the leasing com
pany retains the credit, the lease 
rate is reduced; if the end user 
wishes to retain the credit for tax 
purposes, monthly charges would be 
scaled up accordingly. 

The advantages of leasing rather 
than purchasing can appear on an 
end-user's bottom line, points out 
Lore Harp, president of Vector 
Graphic, Inc. , Westlake Village, 
Calif., a vendor of small-business 
computer systems. "$300 a month is 
a lot less painful to some customers 
than $10,000 at one shot, given 
today's interest rates, " she says, 
adding that Vector plans to imple
ment a l~asing program for its hard
ware by year-end. 

What form the company's plan 
will take is not certain, however, 
and won't be defined until Vector 
has made arrangements with a na
tionwide service company to handle 
its installed customer lease base. 
"This is absolutely necessary when 
dealing with a nationwide leasing 
company," Harp explains. "They 
want to be sure that the equipment 
will be serviced." The reason: cus
tomers who have complaints about 
service could withhold lease pay
ments. 

Mercator Business Systems, Inc. , 
Sunnyvale, Calif. , is also planning to 
initiate a lease program this year to 
expedite sales of its µc-based small
business systems. Like Micro Five, 
the company will handle the ar
rangements through a nationwide 
leasing company. "It's the only way 
to go if you're considering this type 
of financing," says Mercator presi
dent Herb Martin. "There's no way 
we could carry our own lease 
paper," he says. "The amount of 
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money needed to finance a long
term equipment lease is phenome
nal, and we want to hold onto all the 
cash we can to grow our business." 

For Martin and other vendori:; 
considering leasing, cash-flow de
mands dictate that previous sales
only policies to dealers will continue 
in force. What could happen to a 
company the size of Mercator if it 
decided to forego this policy and 
support its own leases? Martin an
swers by providing this example: 
"Suppose you're marketing small
business systems at $20,ooo each. 
Your gross margins are 50 percent, 
and you have 50 systems out in the 
field. In this example, you have half 
a million dollars tied up in receiv
ables." 

If that hardware is classified as 
"sales" the vendor can expect that 
money back in a reasonable period 
of time, or he can use it as the basis 
of further financing, Martin points 
out. "But if that same quantity of 
hardware is tied up in a five-year 
lease, the picture changes dramati
cally. Those systems would lease for 
around $500 per month each, for a 
grand total of $25,000 income per 
month. That's a slow way to recover 
your $500,000." 

Both Micro Five and Mercator 
also view leasing as a means of 

Micro Five Corp.'s Ken Allen: "Our goal is 
to make it as painless as possible to acquire 
our equipment." 
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Mercator's Herb Martin: " Nationwide 
leasing is the only way to go if you're 
considering this type of financing ." 

supporting their dealer networks. 
"Financing has always been a major 
problem in our industry," says Mar
tin. "A dealer can be in business for 
several years, and his balance sheet 
may not have changed drastically." 
One reason, he explains, is that a 
dealer's worth can be measured in 
intangibles. "His assets consist of 
software, knowledge and good 
will," he says. "These things don't 
show up on a balance sheet." 

In many cases, Martin says, the 
only fixed asset a dealer may be 
carrying is a demonstration system. 
"Bankers used to be concerned with 
profit-and-loss statements," he 
says. "Now they're looking closely 
at balance sheets, and, as a result, 
dealers don't show up too well." 

Micro Five president Ken Allen 
feels that his company's success also 
will be measured in part in terms of 
a strong dealer network, and he 
sees his firm's arrangement with 
Greyhound as a means of reinforc
ing those efforts. "In a tight capital 
climate, well-financed dealers can 
buff er the end users from the im
pact of high interest rates," he 
explains. "Our goal is to make it as 
painless as possible for end users to 
install our equipment, and we think 
that nationwide leasing is one of the 
better ways to do this."-John Trifari 

BBN's electronic mail 
system is also portable 

Until recently, a company that 
wanted to install an in-house 
electronic mail network had two 
options: buy a turnkey system from 
a hardware vendor, such as Wang 
Laboratories or Datapoint Corp., or 
develop its own electronic mail 
software to run 011 an in-house 
computer network. Now, a third 
alternative has emerged with the 
introduction of InfoMail by BBN 

Information Management Corp., 
Cambridge, Mass. 

InfoMail is a software package 
that transforms an existing comput
er network into a medium for 
transmitting memos, reports and 
other office correspondence elec
tronically. In addition, the package 
supports electronic filing and 
word-processing functions. Wang, 
Datapoint, IBM Corp. and several 
other equipment vendors offer 
similar software with their systems. 

What differentiates InfoMail from 
other companies' offerings is its 
portability, says John M. McQuillan, 
BBN IMC vice president. InfoMail, 
he claims, can run on a variety of 
processors and networks, unlike 
competing electronic mail systems, 
which he says are tied to a 

What differentiates lnfoMail from other 
electronic mail software is its portability, says 
BBN vice president John M. McQuillan. 
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SID-BUS 
BOARDS 

Announcing 
a major price 
reduction. 

Mostek, the world's largest 
manufacturer of STD-Z80 BUS 
microcomputer boards, is cutting 
board prices by an average of 30%. 
How can we do it? High volume. 
Automated equipment. Advanced 
manufacturing techniques. 

Our price reduction is evidence 
that STD-Z80 BUS microcomputer 
boards are following traditional 
VLSI learning curve trends. And 
now, more than ever, these sys
tem level components are the 
cost-effective edge. For prototyp
ing. For new designs. For rede
signs. For volume applications. 

STD-Z80 BUS microcomputer 
boards give you faster turn
around. More flexibility. More 
options. Mqre effective use of an 
engineer's time. And now a price 
reduction that puts all other sys
tems, and all other design op
tions, in the same category: 
over-priced. 

Send for our new price list. 
Call or write Mostek Micro Sys
tems, 1215 West Crosby Road, 
Carrollton, 'Tuxas 75006. Phone 
(214) 323-1829. In Europe, con
tact Mostek Brussels, phone 
762.18.80. 

SID-BUS 
BOARD PRICES 

REDUCED BY 30% 

CIRCLE NO. 17 ON INQUIRY CARD 
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Writer 
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composition 

Terminal 

CPU 

Message 
delivery 

Readers 

DBMS 
Terminals 

Mailboxes 

BBN's computer-based message system, a/so called an electronic mail system. 

particular vendor's hardware. 
The initial version of InfoMail 

runs on the v AX 11/780 super 
minicomputer made by Digital 
Equipment Corp. and supports 
asynchronous terminals. Later this 
year, BBN IMC plans to release an 
IBM mainframe version of the 
system, plus communications soft
ware that will enable electronic mail 
to be exchanged between v AX host 
systems. The company will also add 
support for synchronous as well as 
asynchronous display terminals. 

BBN IMC has targeted the new 
software package at Fortune 500 
companies, government agencies 
and other large organizations that 
have become interested in electron
ic mail as a means to boost office 
productivity. McQuillan expects 
InfoMail to find a ready market in 
these organizations because many of 
them already have computer 
networks that could serve as a basis 
for electronic mail. "With InfoMail, 
they get a lot of benefits for a 
modest cost," he says, pointing out 
that the $30,000 price tag on 
InfoMail is miniscule compared to 
the hardware investment in a 
typical corporate data network. 

Moreover, McQuillan says, large 

34 

companies want portable software 
that fits easily into the "pluralistic 
world" of corporate data networks, 
which typically comprise a variety 
of host processors, display termi
nals and network communications 
protocols. Indeed, he sees InfoMail 
as the first of a new breed of 
application software designed to 
run on networks instead of isolated 
systems. 

InfoMail is the first product to be 
announced by BBN IMC, which was 
founded last summer to commercial
ize and market software developed 
by its parent company, Bolt 
Beranek and Newman, Inc., the 
Cambridge, Mass., acoustics and 
information technology research 
firm. As might be expected, 
InfoMail traces its roots to an 
electronic mail system, called 
Hermes, developed by BBN for use 
on ARP ANET, the first packet
swi tching network. Hermes cur
rently runs at 15 ARPANET 

installations and supports about 
10,000 users. 

Thus, although BBN IMC is new to 
the market, McQuillan counts on the 
company's extensive experience in 
electronic mail to win prospective 
customers. -Paul Kinnucan 

Integrated networks: 
Timeplex's bold venture 

For years, Timeplex, Inc., has 
been supplying components
mainly multiplexers-for data
communications networks. Now, 
the Rochelle Park, N.J., firm wants 
to go a step further and supply 
entire networks on a turnkey basis. 
"We intend to become the market 
leader by 1985," proclaims Edward 
Botwinick, Timeplex's brash, fast
talking president, who announced 
the new venture at a two-day press 
conference in Largo, Fla., in 
February. 

The venture into turnkey net
works is a bold move for Timeplex, 
and some industry observers 
question whether the company has 
the financial and organizational 
resources needed to carry it off. 
"You have to be able to put your 
money where your mouth is," 
observes John Pugh, marketing vice 
president at Codex Corp., which 

. I. 
Timeplex's Series 2400 advanced intelli
gent modem communicates with the Series 
II Microplexer to form an intelligent 
data-communications network. The unit 
operates at 1200- or 2400-bps switch
selectable baud rates. 

has been supplying turnkey 
networks since the early 1970s. 

But Timeplex is no stranger to 
gambles. The firm was one of the 
first to tackle AT&T in the wake of 
the Carterfone decision in the late 
'60s, which opened the data
communications market to indepen
dent manufacturers. And, although 
many initial market entrants fell by 
the wayside, Timeplex grew by 
concentrating in a single market 
niche-multiplexers that allow 
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MDB makes DEC, DG, H~ P-E and Series/I Compatible 
Controllers for every major Line Printer in the world. 

Ima ine 
wha else 
we can do! 

MDB does it! Lets you pick and choose the exact line printer with 
the exact speed and performance you need for your system. Because 
MDB interfaces PDP*-11/ 03 through 11/ 70, LSI*-11 & 11/ 23, VAX* 
11/ 780, PDP-8, Nova~* Eclipse~* P-E, IBM Series/ 1 and HP 2100, 
21MX and 1000 to (ready?) Centronics, Dataproducts, Data 100, 
Data Printer, Documation, Printronix, GE TerrniNe(M Houston 
Instrument, Innovative Electronics, Okidata, LA180, Florida Data, 
CDC and many other line printers. That makes over 100 possible 
computer/ printer combinations including the one you need. Long 
line options for all combinations are available which allow full 
speed parallel data transmission at distances up to 3,000 feet . 

And with MDB you not only get what you want but you pay 
less for it because an MDB controller with your choice of line 
printer may cost up to 50% less than the host manufacturer's 
printer system(s). 

MDB line printer/ controllers are single printed circuit boards 
that require only one host chassis slot. And each controller is 
completely transparent to the host operating systems and diagnos
tics . Operation and programming are exactly as described by the 
computer manufacturer. 

What else can MDB do for you? Look at our data communi
cations interfaces, multiplexors, foundation modules and inter
processor links. Our products range from plain vanilla to plain 
incredible - like the new memory modules that let you program 
PROM right on the board. All MDB boards are made by hand, 
warranteed for one full year and delivered in 30 days or less. 
Imagine. And they're available under GSA contract #GS-OOC-02423 . 

Now it's your turn. Call or write today. 

'"TM Digital Equipment Corp. 0 TM Data General Corporation, a computer manufacturer not related to MOB. 

SEE US AT NCC BOOTH #1091-1 092 

r:l[)B 1995 N. Batavia Street 
Orange , California 92665 
714-998-6900 

SYSTEMS INC. TWX: 910-593-1339 

Circle 214 for LSI, 215 for PDP, 
216 for DG, 217 for P-E, 

218 for IBM 219 for H-P. 



lntmducing the Winchester 
for systems that are 
going places. 



Shugart's new 5.25-inch Winchester 
- the SA600- offers extra reliability 
for today's fast-moving desktop 
system market 

In desktop systems, the requirements 
for portable disk storage are really getting 
tough. But no matter how you measure 
them, Shugart is setting industry standards 
with the SA600. Standards for reliability. For 
price/performance. And for manufacturing 
know-how and service. 

Take reliability. With power off, the SA600's 
special design features protect it, so movement 
is no problem. Its automatic spindle/actuator 
arm lock and head shipping zone safeguard 
both heads and media. And its sealed bubble, 
with only the media and head/arm assembly 
under it, reduces contamination potential. 

Then during operation, other innovative 
design features assure the SA600 will keep on 
working accurately. Features like micro
processor-controlled head positioning and 
electronic damping. And our Fasflex IV™rotary 
band actuator and extra large diameter capstan, 
which eliminate premature band stress. 

But reliability isn't the whole story. Consider, 
too, the importance of getting exactly the 
price/performance you need. Again, Shugart 
sets the standard. With 3.33,- 6.66; and 
10-megabyte versions to choose from, now 
you can get the lowest cost per megabyte 
for your application. 

Even more important is our experience in 
manufacturing and service. We know the 
needs of the portable, desktop system 
market, because we've been producing the 
Minifloppyn• and other low-cost disk drives for 
over seven years. And we offer the industry's 
most extensive testing, applications engineer
ing, documentation, and service support
including our exclusive, world-wide, under
the-bubble repair service. 

So if you have a disk-based product that's 
going places, start with the Shugart SA600-
the industry standard. For further information 

or a demonstration of the SA600, 
contact Shugart Associates, 

475 Oakmead Parkway, Sunnyvale, 
CA 94086 (408) 733-0100. 

Minimum moving parts under the bubble. 

SA600 with SA470/460 Minif/oppy'" 
backup: a match for the '80s. 

~.Shugart 
Right from the very start. 
Sales and Service: Sunnyvale CA. Costa Mesa CA. Minneapolis MN, 
Richardson TX, Framingham MA, Landing NJ, Atlanta GA. Toronto Ontar10, 
Pans France, Munich Germany. 

SEE US AT NCC BOOTH #1201 
CIRCLE NO. 19 ON INOlllRY r.ARn 
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multiple terminals to share a single 
data-communications line. In the 
process, the company has seen its 
revenues soar at a 40 percent 
average annual rate from $3 million 
in 1972, to $17 million in 1981. 

Although Botwinick expects 
Timeplex's revenues to exceed $30 

million in 1981, it has become 
increasingly clear that the company 
faces a crisis. The multiplexer 
market has become crowded with 
competitors, such as Codex, 
Infotron, Micom Systems, Inc., and 
Racal-Milgo. Moreover, although 
the market is expected to double 
from $50 million in 1978 to $100 

million annually by 1983, according 
to International Data Corp., a 
Waltham, Mass., market research 
firm, that jump will not be enough 
to sustain the growth rate that 
Timeplex has historically enjoyed. 

Thus, Botwinick is counting on 
Timeplex's new venture into 
integrated data networks to provide 
the necessary market room to 
sustain a high growth rate. "My gut 
feeling is that the latent market for 
turnkey communication systems 
could be as high as $500 million in 
the next five years," Botwinick 
says. 

Spurring growth in data commu
nications are Fortune 1000 corpora
tions and other large private and 
government organizations with 
multiple locations. These companies 
have been putting terminals and 
distributed-processing systems in 
their field offices, and they need 
data-communications links, often 
spanning great distances, to 
connect the remote systems to 
central computers. "Data communi
cations is becoming all
pervasi ve," says Botwinick, who 
likes to admonish potential custom
ers, "If you haven't already 
encountered data communications, 
you most certainly will in the near 
future." 

But installing a data-
communications network is a 
ticklish business, requiring special 
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expertise-an expertise often 
lacking even in big corporations that 
have dealt with data-processing 
systems for years. 

Timeplex proposes to ease the 
pain of a customer's plunge into data 
communications by assuming total 
responsibility for the development, 
installation and support of a private 
data network, which Botwinick 
defines as everything between a 
company's host computer and the 

Edward Botwinick, Timeplex president: 
"We intend to become the market leader 
by 1985. " 

computer's remote terminals. Time
plex will design a network to the 
customer's specifications, configure 
the network and provide service on 
a continuing basis. 

In addition, Botwinick says, the 
company is committed to supplying 
all the equipment used in the 
networks it builds for customers. 
"We want to be able to offer a 
customer the assurance of single
vendor support," Botwinick ex
plains. 

Supplying turnkey systems, plus 
building all the equipment on which 
they are based, strikes some 
industry observers as a tall order 
for a small company that has until 
now concentrated on only one 
system component. 

But Timeplex has quietly been 
laying the groundwork for its entry 

into the systems business. Last 
year, the company created a new 
division-the transmission products 
division-in Largo, Fla., near 
Tampa, to provide engineering 
support for its turnkey systems 
business, as well as research and 
development for products that will 
support the company's entry into 
the systems business. Tampa is fast 
becoming recognized as a center of 
the data-communications industry. 

Timeplex also acquired thick-film 
hybrid circuit manufacturer 
Cermetek in Sunnyvale, Calif.-the 
heart of Silicon Valley-as a way of 
starting to build a base in 
integrated-circuit technology, 
which underlies data-communi
cations equipment. 

To fill key positions at the new 
subsidiary, Timeplex has hired 
Howard Raphael and George Chou, 
both former National Semiconduc
tor Corp. executives. Raphael 
became Cermatek's president, and 
Chou is marketing vice president. 

The first fruits of Timeplex's 
investment in expanded product 
development appeared in February 
when the company announced a line 
of high-speed modems, called the 
advanced intelligent modem series, 
and a technical control center, 
which is a sophisticated patch 
panel for interconnecting data
communications equipment at a host 
computer site. Timeplex will custom 
build the center for its network 
systems customers. Both products 
are firsts for Timeplex, and they 
give the company two more key 
components, in addition to multi
plexers and network control 
systems, of a data-communications 
network. 

Gearing up for the systems 
market, Timeplex has also begun to 
beef up its sales and service 
organization, which has relied 
heavily until now on manufacturer's 
representatives in the u.s. and 
Europe. Until recently, Timeplex's 
products were marketed in Europe 
by Racal-Milgo, Ltd., under an 
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··11 your database system 
is so terrific. 

why doesnt the world 
beat a path to your door?·· 

It is. 
And the way is paved by the going in; fast startup; less 
MOBS product line: database programmer time ... plus you can 
management systems second use it on a variety of hardware 
to none. configurations using an even 
None. more extensive variety of 
The reasons are as plentiful as languages. 
our product features. Such as the (One example: with MOBS you 
most important of all: increased can transform a programming 
productivity - thanks to the language from an ordinary file 
successful management of management system into a full 
peopleware, hardware and fledged database system without 
software. missing a beat.) 
With MOBS database systems, So, please take our invitation and 
you tailor the software to fit the give us a call, write or TWX. 
organization easily: because our Instead of beating the bushes, 
system is the most flexible ~ beat the path ... to success. 
around, offering speed; low cost 

MOBS: We manage success. 
Micro Data Base Systems, lnc./Box 248/Lafayette, IN 47902 

(317) 448-1616/TWX 810 3421881 

CIRCLE NO. 195 ON INQUIRY CARD 
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exclusive distributorship agree
ment. In the last year, the company 
has doubled the size of its sales 
force, which has enabled it to 
dispense with manufacturer's repre
sentatives in all but fringe areas, 
says marketing vice president Vicki 
Brown. The company has also 
created a foreign subsidiary, 
Timplex, Ltd., to handle sales in the 
U.K., and has severed its long-term 
tie with Racal-Milgo. 

(The breakup was not amicable. 
Timeplex recently launched legal 
proceedings against its former 
European partner, claiming that 
Racal-Milgo used proprietary infor
mation in the development of its 
recently introduced multiplexer 
line. Timeplex also claims that 
Racal-Milgo refused to honor an 
allegedly non-cancelable contract 
for $1 million worth of multiplexers. 
Racal-Milgo denies the claims, and 
the matter will be settled by 
arbitration, Botwinick says.) 

Timeplex has also acquired land 
on which to build a new corporate 
headquarters in Woodcliff Lake, 
N.J. The headquarters is slated for 
occupancy in September, 1982. In 
addition, Timeplex has purchased 
land near its Largo division to 
accommodate future expansion. 

All this expansion has substan
tially drained Timeplex's capital 
reserves. The company spent $2.6 
million last year on land and capital 
equipment-a major investment for 
a company of that size. But 
Botwinick says recent ventures into 
the debt and equity markets, which 
netted $16 million, have provided 
the company with ample capital to 
continue its rapid buildup. 

Industry observers point out that, 
in entering the turnkey systems 
business, Timeplex will meet some 
formidable competition, including 
major computer vendors, such as 
IBM and DEC, common carriers, 
such as AT&T and Telenet, and other 
data-communications equipment 
manufacturers, such as Codex. 

Botwinick contends that competi-
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tion will not be a major factor in 
Timeplex's success in the integrated 
systems market. For one thing, he 
claims, the market is big enough for 
all contenders to survive-and even 
thrive. Moreover, computer manu
facturers and public network 
vendors offer different solutions to 
the network problem from those of 
Timeplex. Botwinick says these 
solutions will not fit all user needs. 
For example, he says, some 
customers will not want to be locked 
into a single computer vendor, a 
problem that may be involved in 
using a computer vendor-supplied 
network, such as IBM's Systems 
Network Architecture (SNA). Simi
larly, customers may want to avoid 
the high variable costs and lack of 
control that using Telenet or other 
public networks entails. 

Such a customer is ripe for a 
custom-built network, and that's 
where Botwinick sees Timeplex 
concentrating its attention. In this 
niche, Timeplex will be relatively 
uncrowded. "Codex is the only 
company that has the equipment in 
its catalog to offer single-vendor 
custom networks," Botwinick says. 
"They will be a big competitor for 
us." 

Timeplex will have to play quick 
. game of catch-up if it hopes to match 
Codex in experience, product depth 
and financial resources. For one 
thing, Codex is a much bigger 

company. Although, as a subsidiary 
of Motorola Co, Codex does not 
reveal financial data, a company 
source says Codex's revenues 
exceeded $100 million in 1980. 
Moreover, Codex has been in the 
turnkey network since the early 
'70s, and has implemented more 
than a dozen major networks, says 
Codex's Pugh. Customers include 
the Departmenet of Defense and 
major international airlines, includ
ing British Airways and Air 
France. 

Codex also has the most 
comprehensive data - communi
cations product line in the 
industry, Pugh claims. He says this 
enables the company to meet almost 
any customer requirement. For 
example, Codex's product line 
includes not only multiplexers and 
modems, which Timeplex also has, 
but also communications proces
sors, digital switches and intelligent 
terminals. 

Codex also has direct access to 
semiconductor technology through 
its affiliation with Motorola. 

Codex's VLSI design group, for 
instance, uses the design and 
production facilities of Motorola's 
semiconductor subsidiary, Phoenix. 

But Botwinick professes to be 
unconcerned about competition 
from Codex. "There's room for more 
than one company in this market," 
he says. -Paul Kinnucan 

Government accelerates 
shift to small computers 

The federal government's shift 
away from mainframes and toward 
small computers has become even 
more pronounced in recent years, 
according to a report by the General 
Services Administration. 

Digital Equipment Corp. is now 
the leading supplier of computers to 
the government, with 3656 units 
installed by the end of fiscal year 

1979 (latest figures available). That 
represents 25 percent of all 
computers owned and leased by the 
government. Meanwhile, IBM 
Corp. 's share of the government 
inventory stands at 1284 units, only 
9 percent. 

That's a complete reversal of the 
situation 10 years ago, when IBM 
supplied the government with 26 
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To make life easy for the operator, Hazeltine 
has added a few smart moves to the new 
Executive 80™ terminals. 

The tilt feature lets you move the standard 
15-inch screen to the best viewing angle. The 

Tilt screen means more 
comfortable viewing. 

Keys are precisely 
contoured for the most 
natural typing position. 

detachable 
keyboard can be 
moved to the best 
orientation for 
the working 
environment. The 
combination helps 
operators work 
comfortably, with 
less physical fatigue. 

The typing posi
tion of the keys has 
been redesigned. 
The Executive 80 
has a contoured, 
low profile keyboard 
where each row of 
keys has its own 
operating angle. It 
makes prolonged 
typing a lot less 
tiring. 

Then there are smart moves you can make 
on the screen. You can vary the intensity, 
designate reverse and blinking fields, 
underline and even draw out forms. If you are 
working with full documents, you can order 
the 15-inch smooth scrolling monitor which 
lets you selectively display either 80 or 132 
column formats, in normal size or double 
height and width. They're all features that 
make it easier to focus in on important data. 

Whichever operating mode you select, 
you wi II be working with an anti-glare screen 
that's set into a non-reflective working 
surface. That means less eye fatigue. 

Operator comfort and convenience mean 
higher operator productivity, which increases 
throughput and reduces costs. That's one 
more reason why Hazeltine Executive 80 is 
your smart move for the eighties. 

Hazeltine Corporation, Computer Terminal Equipment, 
Greenlawn, NY 11740 (516) 549-8800 Telex: 96-1435 
Hazeltine and the Pursuit of Excellence. 
New York (212) 752-3377 •New Jersey (201 ) 584-4661 •Chicago (312) 986-1414 
San Francisco (415) 342-6070 •Atlanta (404) 256-5581 •Arlington (703) 979-5500 
Orlando (305) 628-0132 •Dallas (214) 980-9825 •Los Angeles (213) 553-1811 
Columbus (614) 889-6510 •England 01 -568-1851 Telex (851 ) 928572 

Answers for the Eighties 
CIRCLE NO. 21 ON INQUIRY CARD 
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FILLING THE SWTS 
FOR DEC AND DG 
MINICOMPU'I'ERS. 

Our first new filler 
for 198l:MK8070 PDP-11/70 
add-in memory. 

For the past four years, Mostek has 
offered an add-on memory system for the 
PDP-11170. Now we're offering a new add
in memory system for the PDP-11/70's 
MK-11 MOS memory chassis-the MK8070. 
With the MK8070, the PDP-1 l/70's full 33/4 
megabytes of addressable memory can be 
contained in an MK-11 box. Totally hard
.ware and software compatible, the MK8070 
capacity is 64K words x 39-bits (256KB). 

The MK8070 is our 14th memory 
system for DEC and Data General minicom
puters over the last five years. We have 
memory systems for the PDP-11, LSI-11/2, 
PDP-8, PDP-11170, and VAX-111780. DG 
memory systems include NOVA 3, NOVA 4/X, 
NOVA 4/S, ECLIPSE, and ECLIPSE S-140. 

The point? We're committed to sup
porting this market. With full product lines. 
At substantial savings. And with the avail
ability and reliability you'd expect of the 
world's largest dynamic RAM manufacturer. 

Get your quote today on any of our 
memory systems by calling your Mostek 
regional sales office: 

Northeast: (617) 256-1500 
East and South: (201) 842-5100 
North Central: (312) 529-3993 
South Central: (214) 386-9141 
Western: (714) 549-0397 
North Western: (408) 287-5081 
Or contact Mostek Corporation, 

1215 West Crosby Road,Carrollton, Tuxas 
75006; phone (214) 323-8840. In Europe, 
contact Mostek Brussels, phone 762.18.80. 

DEC. PDP. LSI , VAX , and MK-11 are trademarks of D191tal Equipment Corporation 
ECLIPSE and NOVA are trademarks of Data General Corporation 
MOSTEK ® and MK8070 are trademarks of Mostek Corporation 
© 1981 Mostek Corporation 
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/JY.A SEA FDATA? 

WAVE. 80 is a disc memory device with an internal micro
computer controller - with a built In Data Management 
System. The DMS organizes data on the disc as records you 
define and accesses those records directly or by key. You 
get data management nexibility and high disc usage with 
no wasted space, and built in utilities that allow storage 
allocations, file moves and sorts with a single command. 

WAVE. 80's disc controller relieves the host of multiple 
accesses. A single high level command is issued by the 
host. WAVE 80 does all the processing and returns only 
requested data. Transmission efficiency and data reliability 
are dramatically improved because there are fewer I/O's. In 
addition, host computer resources, such as power, cooling, 
board space, and most importantly, ROM/ RAM memory 
space are conserved. 

READ ON .... 

THERE'S MORE ... . 
• 11 or 22 Mbytes (formatted) on the 8" drive 

• 1 Mbyte on the OPTIONAL SW' mini-floppy offering incremental 
file bock up 

• Easy interfacing through industry standards: 
RS232C serial, iEEE-488 or 8 bit parallel 

• Multiport capability allows multiple users 

• Automatic CRC error detection and alternate sectoring insures 
data reliability 

• Self diagnostics 

• Streamlined, lightweight, compact - 8"H x 18"W x 19"0 at 33 lbs. 

Coll or write today for more information 

C)ie€RQATA. Leading the way 

2611 Garden Road Monterey, CA 93940 
(408) 373-2601 

CIRCLE NO. 23 ON INQUIRY CARD 
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Manufacturer 1965 1975 1979* 

Number Percent Number Percent Number Percent 

Burroughs Corp. 161 6.7 315 
Control Data Corp. 249 10.3 541 
Data General - - 372 
Digital Equipment 14 0.6 1699 
Hewlett-Packard - - 361 
Honeywell 106 4.4 706 
IBM Corp. 1020 42.3 1320 
Modular Computers - - -
Sperry Univac 488 20.1 1368 
Xerox Corp. 14 0.6 360 
Other 360 15.0 1607 

TOTAL 2412 100 8649 

*Sept. 30, 1979 (latest government figures available) 

Table illustrates the governmenr·s shift from mainframes to small computers. 

percent of its computers and DEC 
ranked third with 500 computers 
(9.5 percent). 

Mainframes were even more 
dominant in the government 
inventory in 1965, when IBM alone 
supplied 42 percent of all govern
ment computers (see table). An 
estimated 80 percent of all 
government computers were main
frames then, but that figure has 
dropped to no more than 20 percent 
today. 

Modular Computer Systems, Inc., 
Fort Lauderdale, Fla., for example, 
hadn't shipped one computer to the 
government as recently as 1975, but 
now ranks as the seventh-leading 
supplier with 588 computers (4.1 
percent). 

Many of Modular's shipments 
were to the Department of Energy. 
Although DOE is one of the 
government's newest cabinet-level 
departments, it buys far more 
computers than any other nonmili
tary government agency. It has 
3390 computers, compared to the 
1862 units owned by the National 

3.6 303 2.1 
6.3 497 3.5 
4.3 1052 7.3 

19.6 3656 25.5 
4.2 1093 7.6 
8.2 896 6.3 

15.3 1284 9.0 
- 588 4.1 

15.8 1778 12.4 
4.2 297 2.0 

18.5 2889 20.2 

100 14,333 100 

Aeronautics and Space Administra
tion, the second-largest computer 
buyer in the government. The 
government's total inventory is 
about evenly split between military 
and nonmilitary agencies. 

Two other small-computer compa
nies that have made great strides in 
their sales to the government are 
Data General Corp. and Hewlett
Packard Co. Neither company had 
delivered a single computer to the 
government as recently as 1970, but 
now each accounts for· more than 7 
percent of the total inventory 

- Peter Hayhow 

That shift is demonstrated even 
more graphically when the GSA 
breaks down its computer inventory 
by price ranges. Its smallest 
computers-those priced at less 
than $50,000 each-represent 68 
percent of all computers, but 
account for only 2 percent of what 
the government spends for comput
ers. Meanwhile, the largest main
frames- those priced at more than 
$1.5 million each-make up less 
than 2 percent of the inventory but 
represent 68 percent of the 
government's computer expendi
tures. 

DG probes graphics market 
with new terminal, software 

The GSA report, which invento
ries all government computers
civilian and military, except for 
custom computers used in weapons 
and space systems-shows that 
companies that didn't even exist a 
few years ago are now among the 
government's leading suppliers. 
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In what is regarded as a timely 
move by some industry observers, 
Data General Corp. has entered the 
graphics market with the introduc
tion of a terminal and graphics 
display software. 

The company claims its new 
Dasher G300 monochrome raster
scan display, the first in a family of 
graphics products, is superior in 
price and performance to existing 
products in its class. 

The Trendview chart-generation 
software, unveiled in February 

along with the terminal, enhances 
the capability of the G300 and can be 
used with any DG Advanced 
Operating System (AOS) or AOS/vir
tual storage software. 

Observers note that the move will 
help DG prevent a sales-loss of users 
who might not want graphics now, 
but may later. 

"We have taken advantage of 
raster technology that works with a 
µp to offer graphics features, such 
as filling in circles and plotting text, 
which are not possible on other 
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graphics terminals at this end of the 
market," claims Abe Hirsch, 
graphics product marketing manag
er. Hirsch says that two competing 
displays are the Tektronix 4025 and 
the Hewlett-Packard 2648. A 
spokesman from H-P says varied 
degrees of solid shading are 
pre-programmed into the 2648, and 
can be used through a series of 
keystrokes to solid-fill objects. A 
Tektronix spokesman concurs that 
the 4025 cannot do solid fill. 

Hirsch attributes the G300's 
ability to handle solid shading and 

be loaded into it. During program 
execution, the G300 can isolate 
command errors. The host CPU has 
its own system diagnostics. 

The G300 is geared for applica
tions in business and technical 
graphics, publication layout, visual 
aids, computer-aided instruction, 
real-time process control and 
low-end CAD/CAM. The 12-in. 
green-phosphor screen displays 
1920 characters in 24 lines and 80 
columns. Graphics images are 
plotted on a 640 x 240 pixel grid. 
The detached keyboard is sculp-

Data General's entry into the graphics market-the Dasher G300-is said to outperform 
similar-level products. 

text plotting to the "rich" command 
interpreter (GCI) software loaded 
into RAM. Other GCI functions 
include lines, vectors with polar 
coordinates, arcs and scaling and 
rotation of text, enabling a variety 
of print sizes to be "written" on the 
screen at different angles. 

Although the G300 is a slave 
device, it contains a Zilog Z80A µp 
that executes the GCI software. 
Additionally, the Z80A initiates 
self-test when the G300 is turned on, 
checking the 16K bytes of ROM, 40K 
bytes of RAM and keyboard 
operation. Although the ROM is not 
user-programmable, characters can 
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tured for operator comfort. 
Compatible with existing DG 

Dasher alphanumeric display termi
nals, the G300 runs all Dasher D200 
software. The G300 can be used on 
the microNova, Nova and Eclipse 
computers running under RDOS, 
DOS, MP/OS, AOS and AOS/VS 
operating system software, and on 
most commercial systems. Asyn
chronous communications are per
formed at speeds as high as 9600 
bps, and RS232 and 20-mA 
current-loop interfaces are stan
dard. 

Two selectable modes of opera
tion are available. First is an 

abbreviated command mode, in 
which graphics commands are 
standard alphanumeric Dasher 
terminal control code sequences. 
Seven languages are included. In 
mnemonic command mode, graphics 
commands are English-like charac
ter strings, such as "line" or 
"circle," which are interpreted for 
execution. Thus, a user can define 
thickness of dot patterns and angles 
to print letters, such as italics. A 
user can also define company logos 
and other nonstandard information 
by using a string of commands 
without first having to digitize 
them. Hirsch explains that this 
process will be made easier in 
future systems by the addition of a 
utility that will define such 
character sets internally. 

Graphics programs can be 
accepted in any programming 
language because commands are 
given to the G300 as text/screen. 
For example, the command "circle" 
will be given, followed by parame
ters such as "radius." Unlike many 
other graphics terminals, Hirsch 
explains, the G300 is not limited to 
FORTRAN. It can also use BASIC, 
Business BASIC, PLll and Pascal. 

The G300 raster is flicker-free 
because each memory bit has a 
corresponding dot on the screen 
that is scanned under hardware 
control at a fixed rate of 30 Hz, dot 
by dot. Vector refresh units often 
flicker, even with the constant 
redrawing of lines several times a 
second, Hirsch says. 

The G300 is intended for use in DG 
systems, but it will face some 
competition from other vendors 
when those DG systems operate in 
mainframe environments. 

Hirsch expects competition from 
Tektronix's 4025 and H-P's 2648. 
Hirsch believes the G300 will 
compete favorably in price and 
performance with those products, 
although it will reach the market 
later than them. Price for the base 
Tektronix unit is $4000, with 
options priced separately. The H-P 
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TOTAL 
CDC COMPATIBILITY AND 

GREAT DELIVERY, TOO! 

The only thing worse 
than not having enough 
disk storage, is not be
ing able to get enough 
disk storage. 

Fortunately, the 
Ampex DM-9300AO 
solves both problems. 
With 300 megabytes of 
reliable disk pack storage 
and off-the-shelf delivery. 

But the advantages of the 
DM-9300AO don't stop with deliv
ery. It's completely compatible 
with CDC's 300 megabyte drive. 
So disk packs can be inter
changed, written on, or read by 
either drive. Of course, the industry 
standard SMD interface, and 
power sequencing of both units 
are also compatible. 

DM-9300AQ disk pack swap
ping is as easy as using them. Its 
large front opening has been de
signed with the convenience of a 
top loader, and human engineered 
for minimal lifting. So even a 
20-pound pack is easy to insert 
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and remove. It's such a good idea, 
we 're surprised somebody didn't 
think of it sooner. 

But then, the DM-9300AO is 
full of good ideas. Like highly reli
able on-track servoing, and a 
single port daisy-chain interface 
with ribbon cable that can be con
verted-in the field-to an internal 
dual port. 

And the same goes for main
tenance. Service requires only 
front, rear, or top access. Side 
access is eliminated, so you can 

AMPEX 

arrange the units 
side by side. What's 
more, the logic chassis 
in the rear of the 
unit swings out to 
provide easy access 
to all test points and 
connections. And 
extensive use of LEDs 
simplifies trouble
shooting. 

The DM-9300AO has a lot to 
offer. But what's even better, is that 
it 's all offered right now. With deliv
ery that's ready when you are. 

The DM-9300AO. Just one of 
a complete line of Ampex plug 
compatible disk drive memories 
for nearly any CPU. 

For more information, contact 
Gary Owen at Ampex Memory 
Products, 200 North Nash Street, 
El Segundo, California 90245. If 
you 're really in a hurry call him at 
213/ 640-0150. Or contact your 
local sales office. 

Either way, we won 't keep you 
waiting. 

MAKES THE DIFFERENCE. 

CIRCLE NO. 24 ON INQUIRY CARD 
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2648 is priced at $6250. Output 
devices for each are priced 
separately. The G300, including 
keyboard, is $3900. Initial license 
fee for the GCI is $500, with added 
terminal fees at $50. Hirsch 
attributes the G300's low price to 
DG's ability to use the high-volume 
production lines already in place for 
the Dasher 0200 displays. 

The G300 does not yet include an 
output device, but it does have a 
printer port, and, Hirsch says, a 
printer will be introduced as soon as 
possible. 

First customer deliveries are 
scheduled for mid-June, and 
delivery schedules are 90 days. The 
company claims to have several 
orders in hand. 

DG is offering Trendview soft
ware to enhance the graphics 
functions available on the G300 
when it is used in larger computer 
systems. Trendview produces line, 
pie and bar charts. It is used on a 
G300 terminal in a system with AOS 

or AOS/vs operating software. 
Trendview accepts data in three 

modes: interactively, from stored 
files or directly from an application 
program through an interprocess 
communication (IPC) port. A user 
can enter the chart description at 
the keyboard interactively, using 
simple, high-level commands. Chart 
descriptions and completed charts 
can be stored for future reference. 
Chart data are entered interactively 
or taken from a stored file. The 
second mode allows for stored chart 
descriptions to be used in subse
quent charts. 

The third mode allows the 
application program to directly 
control Trendview by communicat
ing with it through the host
resident IPC port. Thus, a user can 
"front-end" an application with 
graphics, with Trendview acting as 
a subroutine. Trendview can display 
multiple charts simultaneously, 
handle curve fitting and plot linear 
regression trend lines. Initial 
licehse fee is $3000. -L. Valigra 
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BOX ICOU OJ' BIJllJlllGI 
This table, which appears every month, lists the revenues, net earnings and earnings per 
share In the periods Indicated for companies In the computer Industry and computer
related Industries. 

Company 

Amdahl 

Apple Computer 

A'1an,lc ..... rcb 

Aydin 

Period Bevenue1 

Yr. 12/ 26/ 80 394,400,000 
Yr. 12/28/79 320,000,000 

3 mos. 12/ 26/80 
3 mos. 12/28/79 

67,621,000 
19,540,000 

Yr. 12/31/80 80,500,000 
Yr. 12/31/79 67,700,000 

Yr. 12/ 31 / 80 102,908,000 
Yr. 12/31/79 84,167,000 

Barning• 

16,200,000 
16,300,000 

7,421,000 
2,647,000 

2,308,000 
1,846,000 

7,319,000 
4,062,000 

J:pS 

.80 

.87 

.14 

.06 

1.36 
1.41 

2.11 
1.19 

Yr. 12/31/80 2,902,366,000 81,972,000 
Yr. 12/31/79 2,830,976,000 306,636,000 

1.99 
7.46 

Cullinane Dalebaae Systems 

Da\aproduch 

Da&atron 

Dela& Da&a Sy1teme 

9 mos. 1/ 31/81 
9 mos. 1/ 31180 

9 mos. 12/27 / 80 
9 mos. 12/29/79 

6 mos. 12/ 31/ 80 
6 mos. 12/ 31179 

6 mos. 9/30/80 
6 mos. 9 /30/79 

20,629,000 
12,738,000 

196,217,000 
127,208,000 

3,766,297 
3,030,435 

16,794,000 
9,966,000 

Dicomed Yr. 12/ 31/ 80 5,400,047 
Yr. 12/ 31/79 4,101,448 

Docu&al Yr. 12/31/80 53,278,000 
Yr. 12/31/79 34,880,000 

11:.G.a:G. Yr. 12/ 28/ 80 613,093,000 
Yr . 12/ 30179 525,798,000 

l'our-PbaH Sy1teme Yr. 12/31/80 197,187,000 
Yr. 12/31/79 178,736,000 

General Da&&Comm Indu1trle1 3 mos. 12/ 31 / 80 15,560,000 
3 mos. 12/ 31/79 11,873,000 

Geniaco TecbnoloU 3 mos. 12/31/80 4,445,006 
3 mos. 12/31179 3,422,688 

GenBad Yr. 1 / 3 / 81 167,698,000 
Yr. 12/ 29/ 79 119,414,000 

HaHltlne Yr. 12/31/80 133,799,000 
Yr. 12/31/79 123,333,000 

Management AHlatance 3 mos. 12/ 31/ 80 77,472,000 
3 mos. 12/ 31179 70,814,000 

JISIDa&a 9mos. 12/27/80 39,763,000 
9 mos. 12/29179 32,019,000 

Network Syateme Yr. 12/ 31180 13,121,000 
Yr. 12/ 31 / 79 8,171,000 

Paradyne Yr. 12/31/80 75,907,000 
Yr. 12/31/79 41,441,000 

Perkin-Elmer 6 mos. 1 / 31181 531,349,000 
6 mos. 1 / 31 / 80 455,661,000 

System Industries Yr. 12/28/80 37 ,929,000 
Yr. 12/30/79 26,033,000 

Tandem Computers 3 mos. 12/ 31/80 40,609,000 
3 mos. 12/ 31179 20,826,000 

T·Bar Yr. 12/31/80 23,663,000 
Yr. 12/31/79 18.545,000 

3,043,000 1.01 
1,708,000 .62 

12,628,000 l. 70 
6,767,000 .93 

33,782 .04 
433,876 .21 

(797,000) (.28) 
(332,000) (.12) 

562,416 .93 
355,741 .69 

4,716,000 1.74 
4,247,000 1.66 

26,310,000 1.93 
20,942,000 1.67 

6,452,000 1.06 
16,727,000 3.25 

1,273,000 .21 
934,000 .18 

96,303 .08 
250,703 .20 

10,322,000 1.49 
8,612.000 1.32 

4,840,000 2.37 
5,367,000 2.63 

3,541 ,000 .43 
3,374,000 .41 

2,461,000 1.06 
850,000 .37 

1,474,000 .69 
586,000 .50 

8,247,000 .73 
4,765,000 .52 

36,965,000 .86 
30,808,000 .77 

2,474,000 1.87 
17,000 .12 

4,662,000 .41 
2,161,000 .23 

1,114,000 .67 
1.653,000 .98 
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Up to 652 Copies Per Hour
On the Fly.* 

At last, you can be first. 
Now you can format and 

copy in one fell swoop- fast 
with the Time Machine '" from 
MST. 

MST's rugged Time 
Machine is built to survive in a 
21 hour-a-day copy production 
environment. 

And you can configure 
MST' s Time Machine to copy 8" 

and 5Y4" disks simultaneously 
while verifying both copied for
mats and data. 

The Time Machine allows 
you to download all your format 
and data information onto an 8" 
Winchester-type hard disk. 

Best of all , it's easily up
gradable to handle increased 
copy requirements. 

CIRCLE NO. 25 ON INQUIRY CARD 

Call MST today. Because 
copying floppies is the last thing 
you should worry about. 

*For 51/.i " single-sided disks in a four media 
loader configuration. Up to 464 per hour 
for 8" single-sided disks . 

Media Systems Technology 
1616 South Lyon 
Santa Ana, CA 92705 
(714) 543-8219 

§f!MST 



Some environments 
for bubbles. 
Intel introduces the iSBC 254™ Bubble Memory 
Board. The non-volatile Multibus™ memory system 
that goes where disks and tapes can't go. 
All in time for today's designs. 
Bubbles store data in environments 
that bewitch storage devices such as 
disk and tape drives. That's because 
as solid-state devices, bubbles are 
unaffected by the heat of a factory 
floor, the roll of a ship or the dust of 
the desert wind. Since all that moves 
is information, bubbles aren't plagued 
with the wear and tear and related 
maintenance problems of electro
mechanical devices. 
They're non-volatile, so you don't 
have to worry about battery back-up. 

And because bubbles pack 1 million 
bits of data in an area less than 
100 square centimeters, they can 
boost the performance of a portable 
data logger, as well as an in-house 
numerical control system. 
Kindle your product development 
Now there's a fast, easy way for you 
to capture these advantages in your 
products: the iSBC 254 Bubble 
Memory Board. It puts from 128K 
to 512K bytes of Intel's 7110 bubble 
memory-complete with controller 

and support circuitry-on a 12x 
6.75-inch Multibus board. That's the 
same bubble memory and controller 
that's already storing data onboard 
ships and on factory floors. All 
pretested. And ready to run in your 
system today 
When you slip the iSBC 254 board 
into your Multibus-compatible 
chassis, it operates like any other 
microcomputer mass storage system. 
You choose from several 1/0 modes, 
including Direct Memory Access. 
You access data in a flash-several 
times faster than you can with a 
floppy And move it at rates up to 
50K bytes per second. 
Add fuel to the fire 
What's more, you can complement 
the performance of the iSBC 254 
board in your system with any of a 
wide variety of Intel® Multibus boards 
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Pricing for the iSBC 254,Mboard tracks the 
downward price curve of bubble memory 
components. 

and software products available 
today. From 8- and 16-bit single-board 
computers, to analog and digital 1/0, 
to real-time operating systems, com
plete with software drivers for bubble 
memory. Or if you want to configure 
your own board, you can start with 
Intel's Bubble Memory Prototype Kit 
(BPK72). It has everything you need 
to tailor Intel's 1-megabit bubble 
memory to your product. 

Get the benefit of the 
continuous price reduction 
process 
Like all of Intel's bubble memory 
products, the iSBC 254 board bene
fits from Intel's bubble memory price 
guarantee. By the end of 1981, the 
price of the 512K-byte board will 
be 34 percent lower than today's 
price on 100-quantity orders. After 
that, price reductions will continue 

tracking the downward spiral of 
bubble memory component pricing. 

Put your competition on 
the back burner 
The iSBC 254 bubble memory 
system is available off the shelf today. 
So you can start now to build the 
bubble's advantages into your 
systems. Reduced service and repair 
costs. Less preventive maintenance. 
Data integrity in hostile environments. 
And, as you do, you can open new 
frontiers. Ahead of your competition. 

Find out more about how Intel bubble 
memory systems can help put you 
ahead. Contact your local Intel sales 
office/distributor. Or fill out the 
coupon below and send it to: Intel 
Corporation, Literature Department, 
3065 Bowers Avenue, Santa Clara, 
CA 95051. Or call our toll-free hot line 
(800) 538-1876. 

D I want to kindle my product MMS 4 
development for bubbles. Have a sales 
representative call me with quantity 
price information on the iSBC 254 
Bubble Memory Board. 

D I want to find out more about bubble 
components and boards. Rush me a 
copy of the Bubble Storage Data 
Catalog by first class mail. 

D I want to tailor bubble memory to my 
unique system configuration. Rush me 
information on the BPK72 Prototype Kit 
and the BPK70 Production Kit by first 
class mail. 

Title/Organization _______ _ 

Address __________ _ 

City/State/Zip ________ _ 

Telephone ( 

Application _________ _ 

Europe Intel International . Brussels. Belgium . 
Japan Intel Japan . Tokyo United States and Canadian 
distributors Alhance . Almac Stroum . /Arrow Electronics. 
Avnet Electronics . Component Spec1alt1es . Hamilton/Avnet . 
Ham11!on/Electro Sales, Harvey. Industrial Components . 
Pioneer. LA Varah. Wyle D1stnbut1on Group, Zentron1cs 

. tel® delivers 1n solutions 
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Smart disk file cache 
improves disk throughput 

The move by disk-drive manufac
turers to build intelligence into their 
drives could severely affect the in
dependent disk-controller market. 
That's the opinion of officials at 
MiniComputer Technology, Palo 
Alto, Calif. To offset that possibili
ty, the company is preparing to 
introduce a series of intelligent 
add-on modules for its family of 
emulating disk controller boards. 

The firm will unveil the first of 
that series, the Turbo 21 disk file 
cache (DFC), at next month's Na
tional Computer Conference in Chi
cago. The single-board device con
tains 128K bytes of dynamic RAM 

supervised by an 8-bit-wide, bipolar 
bit-slice processor. The product is 
aimed at the Digital Equipment 
Corp. market, for which MiniCom
puter Technology builds the EDC21 
emulating disk controller. The de
vice enables DEC users to replace 
low-capacity DEC disk drives with 
high-capacity Winchester drives, by 

MiniComputer Technology vice president 
Art Roshon claims the DFC has a kind of 
artificial intelligence. 

54 

emulating the DEC product. When 
used with the controller, the compa
ny claims, the unit improves system 
throughput as much as 79 percent 
by reducing delays that result from 
a drive's seek time and rotational 
latency. The company has a patent 
pending on the firmware. 

Vice president of engineering Art 
Roshon explains that the DFC stores 
the most frequently accessed data 
retrieved repeatedly from a disk. 
The DFC operates logically as fol
lows: 

The CPU issues a command for a 
read or write disk operation. A 
search of the file-management table 
for the requested data then takes 
place in the DFC. If the file is 
cached, the data are transferred to 
the controller for processing. This 
procedure is followed after every 
request for a file. 

Files not found in the manage
ment table are retrieved from the 
disk by the process of sending the 
file's location information to the 
drive via the controller, searching 
for the data, and transmitting back 
to the processor. Once the new data 
are found, the least frequently used 
file is purged from the DFC's table, 
and the new file replaces it. 

A "self-optimizing algorithm" 
performs these functions. It has a 
kind of artificial intelligence, 
Roshon claims, because it continual
ly adjusts to incoming commands 
and data. 

In one benchmark study, Rosh on 
says, the system operated for 36 
hours with 9. 7 hours of activity on 
the CPU. During that time, 478,000 
disk I/O requests were made-a 
total of 1.6 million sectors. Without 
the DFC, disk 1/0 took 5280 sec.-
3968 sec. for latency and 1312 sec. 
for seeks, Roshon says. 

The same system with a DFC 

Don Diiiey, president , MiniComputer 
Technology: "In this business, you have to 
come out with a new product every year, or 
you're dead in three years." 

saved 2966 sec. in latency and 870 
sec. in seeks; or 3836 sec. better 
than the system without the DFC. 
"That's a total of 1444 sec. for disk 
1/0, or an improvement of 73 per
cent," says Roshon. 

The DFC's operation is transpar
ent to the operating system. The 
device runs on DEC's RSTS on 
PDP-11/34 to -11/70 systems. But 
Roshon points out that the device 
will operate with other DEC operat
ing systems. The company has 
found that the device will add con
siderable life to 1/0-bound systems. 

The company will broaden the 
line of DFC products to include Data 
General and Perkin-Elmer systems, 
for which it also builds disk
controller boards. 

Customers will be able to add as 
many as four DFC boards, each han
dling 256 disk sectors, for a 1000-
sector total. 

The DFC has been in development 
for more than a year. Company 
president Don Dilley says it was the 
result of a search for a new concept 
rather than an effort to solve a 
particular problem. "In this busi
ness," he claims, "you have to come 

MINI-MICRO SYSTEMS/April 1981 



THIAD.505 
51/4·1NCH MICRO 

NCHESTER NOW 
AVAi LE 
IN EUROPE. 

•Formatted capacity, 5 Mbytes. 
eDimensions identical to industry standard minifloppy. 
•Track density, 255 tpi. 

•Recording densityi 7690 bpi. 
•MTBF, 11000 POH. 
•Delivery, 90 days ARO. 

Cii Honeywell Bull 
OEM Division 

Bull Corporation of America: Mail Station 430-200 Smith Street - Waltham Mass 02154 USA. Tel.: (617) 895.6020. 
801 Mahler Road - Suite D - Burlingame CA 94010 USA. Tel.: (415) 692.5724. 

Cii Honeywell Bull : rue Jean Jaures, 78340 Les Clayes-sous-Bois, France. Tel. : (3) 055.80.00. 

CIRCLE NO. 27 ON INQUIRY CARD 
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out with a new product every year, 
or you're dead in three years. 
We will see a fall - off in our 
business during the next two years. 
The DFC is the first major step into 
an area that will reduce the impact 
of that decline." 

As costs to large OEM disk-drive 
makers decrease, Dilley says, the 
practice of incorporating controllers 
into the drive will increase. As a 
result, the independent controller 
market will suffer. "It becomes nec
essary, then, to build support for 
your existing product line," he says. 

One industry source agrees. "His
torically, controller houses have 

gotten stiffed," he says. It will be 
"the clever controller houses that 
will survive" a downturn. The reali
ty of LSI and single-chip controllers 
has sharpened the need for control
ler makers to stay on their toes, the 
source says. 

He adds that the move to intelli
gent disk drives is occurring more 
slowly than expected. While inte
grated intelligence may be attrac
tive to drive makers, the source 
says, it is also risky. "The likelihood 
of wiping out some markets-disk 
subsystem houses, for instance-is 
strong," he says. 

Such delays will buy time for the 

Emulog offering alternative 
to DG video terminal 

A small Fremont, Calif., company 
is shipping what it claims is the first 
alternative to Data General Corp.'s 
model 6053 video terminal, the 
workhorse of the minicomputer 
maker's terminal line. 

Emulog Inc. 's Log 53 emulates 
the 6053 and overcomes the 
software and keyboard incompati
bility that have excluded other 
video terminals from the DG 
market, says Jim Kurinsky, 
Emulog's founder and president. 
The dearth of DG-compatible 
terminals, he says, resulted from 
more than hardware or software 
problems. "Few manufacturers 
wanted to invest in solving the 
incompatibility problems simply 
because they had no idea how big 
the market for the 6053 really was," 
Kurinsky says. 

DG ships 75,000 to 80,000 video 
terminals a year, with the 6053 
accounting for about 85 percent. 
These figures cannot be confirmed, 
however, because the company does 
not release market data. N onethe
less, Kurinsky is "committed to the 
DG market." 

Kurinsky started Emulog last 
summer with $120,000. Evaluation 

56 

units of the Log 53 were shipped in 
August, and the first production 
models were delivered a month 
later. The company ships 80 to 100 
terminals a month to OEMS and end 
users, he says. 

Kurinsky believes he has hit the 
DG market at the right time because 
DG has raised the price of the 6053. 
The company is having difficulty 
delivering the device that will 
replace the 6053-the model D-200. 
"They're also having reliability 
problems with the D-200, Kurinsky 
adds, "and users are not satisfied." 

Data General, however, denies 
trying to force the 6053 off the 
market and says the device is still 
being delivered to customers who 
want it. The firm also denies having 
delivery or reliability problems with 
the n-200. The company does say 
that not all its customers are happy 
with the n-200, largely because the 
new terminal's packaging differs 
from the 6053's, particularly in the 
keyboard's layout and operation. 

The Log 53 sells for $1945 in 
single-unit quantities, about $600 
less than the 6053, Kurinsky says. 

Emulog uses a display manufac
tured by terminal-maker Televideo, 

controller houses. The source con
cludes, "The controller houses that 
cart make the changes in technology 
and markets-those that can change 
their value added-are the ones 
that will survive." 

Dilley believes the DFC will make 
Mini Computer Technology just such 
a company. He expects that prod
ucts like the DFC will account for 
half of his firm's revenues within 
three years. 

The Turbo 21 DFC will be priced 
at $6 7 5 o , with OEM dis
counts available. The company ex
pects deliveries to begin by the 
third quarter. -Larry Lettieri 

Inc., San Jose, Calif. Kurinsky 
won't elaborate on the modifications 
that will make the basic Televideo 
unit emulate the 6053, except for 
plans to add some ICs and 
microcode. 

The Log 53 has the full 
complement of 15 function keys that 
perform all 60 function sequertces of 
the DG device. The Emulog unit has 
a 1920-character display that 
emulates all screen attributes
reverse video, blinking, underscore, 
etc.--of the 6053, providing total DG 
operating system and applications 
software compatibility. Kurinsky 
has added a non-glare screen and an 
IBM Selectric-style keyboard, fea
tures that satisfy demands for ease 
of use, he says. 

Emulog will enter the Burroughs 
market this month with a TDA30 
video terminal emulator. The 
company has designed the Bur
roughs look-alike from scratch
unlike the Log 53. The unit is 
expected to sell for less than the 
$3500 Burroughs terminal. 

Kurinsky characterizes the Bur
roughs market as "more voracious 
than the DG market," because 
Burroughs has severely limited 
production. There's a shortage of 
more than 17 ,ooo units, he claims. 
He expects to ship 15,000 units in 18 
months when deliveries start in 
September. -Larry Lettieri 
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Cynthia D.100 a family of fixed and removable compact disk drives. 
• Cartridge drives: 10 and 20 M bytes. •Advanced technology: 
• Fixed Winchester drive: 60 to 120 M bytes. 500 to 900 tpi- Thin film heads - Embedded 
• Interface: the same across the family. servo tracking. 
•Compact: 12" x 6" x 21". •Proven products: several thousand of 
•Delivery: 90 days ARO. cartridge drives in the field worldwide. 

D.160 

Cii Honeywell Bull 
OEM Division 

Bull Corporation of America: Mail Station 430-200 Smith Street - Waltham Mass 02154 USA. Tel.: (617) 895.6020. 
801 Mahler Road - Suite D - Burlingame CA 94010 USA. Tel.: (415) 692.5724. 

Cii Honeywell Bull : rue Jean Jaures, 78340 Les Clayes-sous-Bois, France. Tel.: (3) 055.80.00. 

CIRCLE NO. 28 ON INQUIRY CARD 
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Efficiency 
~1'·.._....--

fbrtability 

Flexibility 
~1' 

Strong1)rping 
Now you don't have 

to compromise! 
Source 
Operating 
sntems 

8080 / ZIO 
CP / M 

LSl-11 / PDP-11: 

8080 / Z80 

C: S630 
Pascal: S880 

Target Machines 

LSl-11 / PDP-11 VAX-11 

* * 
Idris, Unix, RT11, C: $1130 C: S630 

* RSX-11 / M, Pascal: S1380 Pascal: S880 
RSTS / E, IAS 

VAX-11 C: $1130 

* 
C: $630 Unlx / V32 Pascal: $1380 Pascal: $880 VMS 

MeaOOO 
VERSA dos * * * 

M88000 

* 
C: Sl130 

Pascal: Sl380 

C:.Sl130 
Pascal: $1380 

C: $630 
Pascal: $880 

ldm11a ir...kmar lr. ofWhornmnht, Lid • Unu. 1111r.a..mulr. olBrlllabootortn • CP, M1111ra.km11lr.ol0.1111I RrwarchComp11n~ e VMS, 
RSX·ll/M, RSTSIE, LSl JI, VAX, 11r 1rPma•k•af0.111al EQu1pnwn1 Coipor••ion e VERSAOO. 1111rDm1rlr. of MolOrol. Corpor11ion 

•Special Order 

Protect .vour software 

Wlllte8ffiiths,, Ltd. 
P.O. Box 1132 Ansonia Station New York, N.Y. 10023 
(212) 799-12Qp 

CIRCLE NO. 209 ON INQUIRY CARD 

58 

SHOWS & CONFERENCES 

APRIL 

25-26 Trenton Computer Festival, Trenton, N.J., sponsored 
by the Amateur Computer Group of N.J., the 
Philadelphia Area Computer Society, Trenton State 
College Computer Society, Institute of Electrical & 

Electronic Engineers-Princeton Section and the 
Department of Engineering Technology, Trenton 
State College. Contact: Dr. Allen Katz, Trenton State 
College, Hillwood Lakes, P.O. Box 940, Trenton, N.J. 
08625 , (609) 771-2487. 

26-29 NUCON: 81 , NCR Users Conference, Hollywood, 
Fla., sponsored by the Federation of NCR User 
Groups. Contact: Dennis Caldwell, Recreational 
Equipment Inc., 18200 Segale Park Drive 'B', 
Tukwila, Wash. 98188, (206) 575-4480. 

26-30 Saudibusiness '81 , Riyadh, Saudi Arabia, sponsored 
by the u.s. Commerce Department and the Business 
Equipment Trade Association (BETA). Contact: Don
ald Ryan , Project Manager, Room 3200, u .s. Depart
ment of Commerce, Washington, D.C. 20230, (202) 
377-4752. 

26-30 Communicaciones Expo 81 , Miami, sponsored by 
the State of Florida, the International Center of 
Florida and the Data Processing Management Associ
ations of Miami and Monterrey, Mexico. Contact: Tom 
Will, Comunicaciones Expo 81, Gables One Tower, 
1320 s. Dixie Highway, Suite 280, Coral Gables, Fla. 
33146, (305) 667-3622. 

27-29 IOOC '81 , Third International Conference on 
Integrated Optics and Optical Fiber Communica
tions, San Francisco, sponsored by Quantum Elec
tronics and Applications Society of the IEEE and 
Optical Society of America. Contact: Barbara Hicks, 
the Optical Society of America, 1816 Jefferson Place, 
N.W., Washington, D.C. 20036, (202) 223-8130. 

27-30 1981 National Design Engineering Conference, 
Chicago. Contact: Clapp & Poliak, Inc. , 245 Park Ave. , 
New York, N. Y. 10167, (212) 661-8410. 

28-29 The Greater Delaware Valley Office Systems Expo, 
King of Prussia, Pa., sponsored by National Trade 
Productions, Inc. Contact: National Trade Produc
tions, Inc., 9301 Annapolis Rd., Suite 300, Lanham, 
Md. 20801 , (301 ) 459-1815. 

APRIL 29-MAY 1 

American Business Equipment & Communications 
Trade Show, Hartford, Conn., endorsed by Adminis
trative Management Society (AMS) Hartford Chapter. 
Contact: Ann D. Lazarus , Vice President, Key 
Productions Inc., 410 Asylum St., Hartford, Conn. 
06103, (203) 247-8363. 

APRIL 30-MAY 1 

"An Assessment and Forecast of Computer 
Graphics" Conference, Saddle Brook, N.J., spon
sored by Frost & Sullivan. Contact: Bob Sanzo, 
Director of Marketing, Frost & Sullivan, Inc., 106 

Fulton St., New York, N.Y. 10028, (212) 233-1080. 
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IDT SATISFIES 
ALL YOUR 
BASIC DRIVES. 

It's no wonder so many people turn to IDT for their W' IBM-
compatible tension arm and \ii" cartridge recorder requirements. 

Just look at all our standard features : 
• Formatter/ controller embedded in tape drive. 
• Standard controllers for RS-232C, IEEE-488, and Intel Multibus* 
• Subsystems, hardware and software compatible with DEC, DG, 

HP, TI, GA, Honeywell, Perkin-Elmer and others. 
• We also offer PBX unattended call recorders, parallel I/O's, 

Wangco/ Datum I/O's and dual buffers. 
The simple fact is, IDT make the fines t hne of tape drives available. 

How else can you explain the fact that so many people are getting 
all wrapped in tape today? 
*Trade name for Intel Corp 

111111111 

INNCMTIVE 
DATA 
TECHNOLOGY 

4060 Morena Blvd. 
San Diego, CA 92117 

(714) 27o-339o CIRCLE NO. 208 ON INQUIRY CARD 
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The CEC® 912 Gray 
Scale Printer invites 
comparison with all 
other makes: 
• 16 true gray scale 

steps. 
• 200 picture elements 

per inch, horizontally and vertically (or 40,000 
per square inch)! 

•High speed printouts on inexpensive paper. 
Archival quality . . . unaffected by ambient 
conditions. 

Call or write the factory today for further 
information. Ask for Cliff Haber: AC 213, 
796-9381, Ext. 2575. 

CEC DIVISIOn 
360 Sierra Madre Villa, Pasadena, California 91109 

[ti) BELL s HOWELL 

CIRCLE NO. 31 ON INQUIRY CARD 

lalendar 

MAY 

4-7 National Computer Conference, Chicago, sponsored 
by American Federation of Information Processing 
Societies, Inc. Contact: Diana Snow, American 
Federation of Information Processing Societies, Inc., 
P.O. Box 9658, 1815 North Lynn St. , Arlington, Va. 
22209, (703) 558-3610. 

5-8 Association for Educational Data Systems 19th 
Annual Convention, "Exploring with Computers in 
Vikingland," Minneapolis, Minn. Contact: Association 
for Educational Data Systems, 1201 16th St. N.W., 
Washington, D. c. 20036, (202) 833-4100. 

5-8 Power Industry Computer Applications Confer
ence, Philadelphia, sponsored by the IEEE Power 
Engineering Society. Contact: W.S. Bloor, Leeds & 

Northrup Co. , Technical Center MD 145, North Wales, 
Pa. 19454, (215) 643-2000 or T.A. Suman, Philadelphia 
Electric Co., 2301 Market St. , N3-l , Philadelphia, Pa. 
19101 , (215) 841-6397. 

6-8 National Independent Computer Consultants' As
sociation '81 Conference, Las Vegas, Nev. Contact: 
Kenneth E. Branch, Chairman, ICCA '81 , P.O. Box 772, 
Bartlesville , Okla. 74003, (918) 333-7371. 

11-13 Custom Integrated Circuits Conference, Rochester, 
N. Y. , sponsored by the Rochester Section of IEEE and 
the Ottawa and Kitchner/Hamilton, Ontario and 
Rochester and Schenectady, N.Y., Chapters of the 
Electron Devices Society of IEEE. Contact: Rajinder 
Khosla, General Chairman, Research laboratories, 
B-81, Eastman Kodak Co. , Rochester, N.Y. 14650 
722-2525. 

11-13 31st Electronic Components Conference, Atlanta, 
Ga. , sponsored by the Components, Hybrids and 
Manufacturing Technology Society of the IEEE and 
the Electronic Industries Association. Contact: T.G. 
Grau, Program Chairperson, Bell Laboratories , 
Whippany Road, Room 3B-312, Whippany, N.J. 07981. 

11-13 CompuFest '81, Louisville , Ky. , sponsored by the 
Kentucky Society of Certified Public Accountants and 
other professional organizations. Contact: Kathy H. 
Schoen, Public Relations Coordinator, Kentucky 
Society of Certified Public Accountants , 310 w. 
Liberty St., Louisville, Ky., 40202 , (502) 589-9239. 

11-14 Micro City '81, Bristol, Avon, England, sponsored by 
the Bristol Chamber of Commerce. Contact: Euro
fairs, Ltd., 9 Park Place, Clifton, Bristol BS8 lJP u.K. 
(0272) 292156/7/8. 

13-16 56th International Business Show, Tokyo, Japan. 
Contact: Nippon Administrative Management Associ
ation , Seikyo Kaikan Bldg. , 1-13, Sendagaya 4-chome, 
Shibuya-ku , Tokyo, Japan 03-403-1331. 

KEEP YOUR 
SUBSCRIPTION 

To keep your free subscription to MINI-MICRO 
SYSTEMS , watch for the requalification card in 
next month's issue. Please fill it out and return 
it to us right away. 
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CRDS delivers your LSl-11/23 with complete RX02 
software/media compatibility while costing less! 
Economical in cost and space 
Your MF-211 system combines 
DEC's LSI-11 / 23 with dual Shugart 
SA800 Floppies and an 8-quad slot 
backplane, all within an attractive 
10 1h" rack mountable enclosure. Our 
dual height floppy Controller/ Inter
face allows you complete software/ 
media interchangeability with DEC's 
RX02 Floppy system. All DEC inter
face cards and software products are 
available for your use from CRDS. 
Join over 1.000 users with a new 
MF-211. the perfect answer to your 

proper system operation and to allow 
for immediate detection and isola
tion of system failure. In the event of 
malfunction. the defective sub
module is normally found within 
minutes. After verification with the 
CRDS Maintenance Department, a 
replacement for your defective 
module will be promptly forwarded. 

. 

. ' ' > - ~ '- -- .,. 
Micro/ Floppy requirement-in half Unique Controller Card 
the space .. . and up to 30% savings. 

o RX02 software/media inter-
1 d . t P bl D t ti" changeability mme ia e ro em e ec on o IBM 3740 Formatter 
A 90-day warranty comes with your o Built-in self diagnostic 
MF-211. In addition, a detailed sys- o Bootstrap loader 
tern diagnostic diskette is provided o Single and double density 

Double-Sided Option 
If double-sided floppy capability is 
desired. simply ask for the MF-411. 
This system uses the Shugart SA850 
double-sided drives and provides two 
megabytes of total storage. A diskette 
with a modified RT-11 double-sided 
floppy handler is provided with each 
system. assuring you of software 
compatibility for both single and 
double-sided media operation . 

WRITE FOR 
Comprehensive 
brochure and 
Price List =----

operation 

wiiiiiiiiitmhmemamcmhmmsymsmtmemmmmtmomamsmsmumrmemymomummofmmmmmmmmmmmommDmMAmmmDmamtammtrmanmmsmfemrmmmmmmmmmmmmmmill ~c:::::::J..[]c::! ...... 
4 Tech Circle, Natick, MA 01760 Tel. (617) 655-1800 TWX (710) 386-0523 un iJ 

SEE US AT NCC BOOTH NOS. 4707 AND 4708 
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Remex I Jual Head 
No Extravagant Clainis 

SEE US AT NCC BOOTH #2604-2607 
Remex RF02(XJO Single Head Flexible Disk Dnve 
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Floppy Disk 
Just Performance. 

Write or Call for Specifications and Delivery. 

,--------------------------
', Ex-Cell-O Corporati·on 1733 East Alton Street 

Post Office Box Cl9533 
I REMEX DIVISION Irvine, California 92713 
I (nl) 957-0039 
I TWX: 910/ S95-1715 
I 
I 
I 
I 

For fast response information on Remex Flexible Disk 
Products attach business card or write: 

I Name ____________ Title ____ _ 
I I Company ________________ _ 

I Address, _________________ _ 
I 
I City _________ State __ Zip ____ _ 
I 
I Phone __________________ _ 

CIRCLE NO. 35 ON INQUIRY CARD 
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1 
A 

IT 

OF GUTS 
TO PAY 
$1 
FORA · ~ 

DISKmE~ · 
DRM. 

But if your system is ready for the 2\12 Mbyte floppy 
today not next year-and, if you need access speeds at 
least three times faster than you have today-and, 
if you want data integrity that will make you forget 
every bad thought you ever had about double 
sided heads - then there is only one choice. You • 
need the PerSci 299B, the IBM compatible, 
niicroprocessor-controlled flexible disk drive 
with hard disk performance. 

Four Heads and Fast Positioning Look at PerSci's gutsy 
design. Four heads reading both sides of two diskettes in 
a chassis the size of a standard drive. That gives you two 
drives in one (at only $725 a spindle) for a total of 2\12 
Mbytes of formatted and removable data storage. And 
using high accuracy, "big disk" voice coil positioning, 
the 299B seeks data at a rate of 76 tracks in only 100 ms 
(including settle) with virtually no media wear. It's the 
worlds fastest floppy. 

Microprocessor Controlled and Autoloading PerSci's supe
rior patented read/ write electronics allow the 299B to 
read all double density codes without (as well as with) 
write precompensation. Only PerSci and IBM can do it
so 20 interchange is assured. Diskette autoload on the 

.1Jl!lt 299B eliminates destructive media I "hubbing;' simplifies operation and, allows 
~ ~ for complete computer control. And micropro-. I • cessor controlled self diagnostics make drive 

, maintenance easy. 

And You Can Get It Maybe best of all, the PerSci 299B 
is not pie-in-the-sky. It's a quality-manufactured, dynamic
ally tested reality with more than 12,000 operating spindles 
in the field. There's also a single siqed version qnd a line 
of controllers to back it up. 

Somebody once said you get what you pay for. He 
probably owned a PerSci. Now, we'd like to talk to you. 
PerSci, Inc., 12210 Nebraska Avenue, W. Los Angeles, 
California 90025. (213) 820-7613. 

"In OEM Quantities 

Peripherals a 
Generation Ahead. 
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Commodore plays catch-up 
in domestic market 

Striving to overcome a stained 
reputation in the U.S. personal 
computer market, Commodore 
Computer Corp. is scouring the 
country for dealers in an attempt to 
import some of the success it has 
achieved in Europe. 

It won't be easy, however. Apple 
Computer, Inc., and Radio Shack 
are already entrenched in the 
under-$5000 µc battleground, and 
some strong forces, including 
Digital Equipment Corp., Xerox, 
Data General Corp. and Japan's 
Nippon Electronic Corp., are 
rumored to be planning attacks. 

"Coming from behind with a small 
share of the market and trying to 
gain a larger share will be difficult," 
says Robert Wickham, president of 
Vantage Research, Inc., Mountain 
View, Calif. "Commodore will have 
to play catch-up, competing with 
companies that have established 
solid reputations and strong dealer 
and distributor bases." 

Now holding a 5 percent domestic 
market share, Commodore has 500 
dealers nationwide, compared with 
Apple's 1000. 

One ingredient that may help the 
company in its effort could be its 
new president, James Finke, former 
vice president of sales for Data 
General's European division. Finke, 
who was recruited earlier this year 
by Commodore CEO Jack Tramiel, is 
engineering an all-out drive to 
improve Commodore's market 
image. 

"I think our bad reputation came 
from overcommitting," Finke says. 
"Commodore hired a lot of young 
people who had great dreams of 
being able to make things happen, 
but they were not able to put their 
acts together." He adds that 
Commodore was "overpromising" 
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and "underperforming," a situation 
he wants to reverse. 

Finke's strategy focuses on 
dealer support and includes boost
ing the company's production 
capacity, improving its service 
network and beefing up advertising. 
As evidence of the effort, Commo
dore is waging a $5 million 
promotional campaign, which is 
playing up such phrases as 
"Commodore ate the Apple." 

James Finke, new president of Commo
dore Computer Corp., wants to reverse the 
company's past practice of "overpromis· 
ing and underperforming." 

"We're getting our act together," 
says Finke. "I'm not sure we're 
doing as good a job as we'd like in 
convincing our dealers of that, but 
we're trying." 

From June, 1979, to June, 1980, 
the company did a $20 million 
business in the U.S. Although slight 
compared with Apple's $70 million 
worth of sales in the fourth quarter 
of last year, Commodore's figures 
are rising. Peter Wright, an analyst 
with the Gartner Group, Green
wich, Conn., says Commodore is 

expected to increase u. s. sales 50 
percent this year to as high as $35 
million. 

How have they managed to 
preserve their market position 
without an active marketing effort? 
"Their products are rated quite high 
by people I've talked to," says 
George Elling, an analyst for Bear 
Stearns and Co., New York. "Their 
prices are competitive, and their 
new low-end machine looks good." 

Dealers agree. "Commodore 
products are very good systems for 
independent computer stores to 
carry as a means of competing with 
Tandy," says Michael McConnell of 
Computerland, a California-based 
retail chain. 

Commodore markets two µc 
systems, and a third is scheduled for 
introduction this spring. 

The PET portable, stand-alone 
system has as much as SK bytes of 
memory and includes a keyboard 
and a built-in 40-column screen. 
Appealing primarily to the educa
tion market, PET sells for $995 and 
is usually sold with a cassette 
player. 

The Commodore Business Ma
chine (CBM) is aimed at small 
businesses. Selling for $4575, 
compared to a similarly equipped 
Apple system priced at $6900, the 
CBM includes 32K bytes of memory, 
two disk drives and an so-column 
screen. An optional word
processing package is priced at 
$395, and a letter-quality printer 
sells for $1700 to $3000. Computer
land's McConnell notes that soft
ware for the CBM, which is 
comparable to that for Apple 
systems, includes VisiCalc, VPI and 
accounting packages. 

Both PET and the CBM incorpo
rate the 6502 µp chip that is used by 
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Announcing the 
high-speed feature you've 

been waiting for in Digitafs 
1200-baud terminals. 



Digital's tremendously popular DEC
writer III and DECprinter III terminals 
are now available for immediate delivery. 

And that's weat news if you've been 
waiting for high-throughput terminals 
fast enough to print 180 characters per 
second. The DEC writer III and DEC

printer III can do that and 
much more. They are 
both smart bidirec
tional printers. And come 
with a 1,000-character 
buffer for storing overflow 
messages. 

The DEC writer III offers 
remarkable flexibility 

You can select line rates 
on the keyboard From 
50 to 9,600 baud. And 
choose any of five half- or 
full-duplex modes. 

There are 45 easily se
lectable features. For forms 
handling there's line spacing, 
form lengths, left and right 
and top and bottom margins. 
Plus horizontal and vertical 
tabs. And the features you 
use most can be stored in 
nonvolatile memory. And 
recalled quickly. 

You also get a keyboard 
as comfortable and easy to 
use as an electric typewriter. 

The other populcir ter
minal now available for im
mediate delivery is our 
DECprinter III. 

It comes with program
mable margins, tabs, and 
forms setting. Selectable 
character fonts. Full ASCII 
character set. And EIA inter
face port. To name but a few. 

And Digital has been setting the stan
dard for reliability in 1200-baud terminals. 
So you can feel totally confident you have 
proven, high-performance machines. 

These high-speed terminals are now 
in stock and ready for immediate 

delivery. So make a quick call 
to your local dealer. 

Because DECwriter III 
they're SO Teleprinter. 

popular, we can't promise they'll be this 
easy to buy for long. 

To buy your DEC writer Ills and DEC
printer Ills contact your local terminals 
dealer listed on the next page. Or contact: 
Digital Equipment Corporation, T ermi
nals Product Group-MR2-2/M67, One 
Iron Way, Marlboro, MA 01752. Tel. 
(617) 467-7068. In Europe: 12 Av. des 
Morgines, CH-1213 Petit-Laney/Geneva. 
In Canada: Digital Equipment of Canada, Ltd. 

We change the way 
the world thinks. 



Whereto buy 
Digitafs 1200-baud terminals. 

ALABAMA 
Huntsville 

J.L. Highsmith & Co. 
(205) 536-6666 

ALASKA 
Anchorage 

Bagoy and Associates 
(907) 274-8531 

ARIZONA 
Phoenix 

Terminal Rentals, Inc. 
(602) 258-4466 
The Phoenix Group 
(602) 894-9247 

Scottsdale 
BFA Corporation 
(602) 994-5400 

CALIFORNIA 
Anaheim 

Cal Data Lease Systems 
& Financial Corp. 

(714) 632-6986 
Burbank 

Electro rent 
(213) 843-3131 

Kentfield 
American Peripheral 

Exchange 
(415) 461-0894 

Los Angeles 
The David Jamison 

Carlyle Corp. 
(213) 277-4562 

Redondo Beach 
Consolidated Data 

Terminals, Inc. 
(213) 970-1030 

Sacramento 
Consolidated Data 

Terminals, Inc. 
(916) 924-1644 

San Bruno 
Data Access Systems 
(415) 872-1811 

San Diego 
Data Systems Marketing 
(800) 854-2684 
(800) 532-3717 
(Calif. only) 

San Jose 
Terminal Rentals, Inc. 
(408) 292-9915 

San Mateo 
U.S. Instrument & Rentals 
(415) 574-6006 

Santa Clara 
Continental Resources 
(408) 727-9870 

Tustin 
Terminal Rentals, Inc. 
(714) 832-2414 

West Los Angeles 
Carterfone 

Communications Corp. 
(213) 879-1871 

COLORADO 
Denver 

BFA Corporation 
(303) 371-2422 

CONNECTICUT 
Wallingford 

Computrend, Inc. 
(203) 265-2841 

FLORIDA 
Jacksonville 

Richard M. Walsh 
Associates, Inc. 

(800) 233-4814 
Orlando 

J.L. Highsmith & Co. 
(305) 293-5202 

Pensacola 
Digital Systems, Inc. 
(9 4) 434-2685 

GEORGIA Wakefield 
Atlanta Selecterm 

Electrorent (617) 246-1300 
(404) 449-4800 Woburn 

ILLINOIS Computrend, Inc. 
Bensenville (617) 272-8372 

Alanthus Data (800) 225-5378 
Communications Corp. MICHIGAN 

(312) 860-2233 Brighton 
Chicago Dacoterm 

The David Jamison (313) 453-7250 
Carlyle Corp. MINNESOTA (312) 975-1500 Minneapolis/St. Paul Loonam Associates, Inc. Computer Marketing (312) 833-5831 Corp. U.S. Robotics 

(312) 346-5650 (612) 894-7150 
Tele-Terminals 

Des Plaines (800) 328-3072 
National Computer Corp. 

Communications Minneapolis 
Center Loonam Associates, Inc. 

(312) 296-0830 (612) 831-1616 

Downers Grove MISSOURI 
Parker Business Ballwin 

Services, Inc. Computer Marketing 
(312) 629-7806 (314) 434-1844 

Elk Grove St. Louis 
Electrorent Inland Associates, Inc. 
(312) 956-8380 (314) 821-3742 

Elmhurst NEW JERSEY 
ICE, Inc. Allendale 
(312) 279-1960 Leaseametric 

Morton Grove (415) 574-4441 

Data Access Systems Blackwood 
(312) 967-0440 Data Access Systems 

Park Ridge (609) 228-0700 

M.R.C. Industries Cherry Hill 
(312) 698-3377 A & W Consultants 

Westmont (609) 779-7200 

Telcom Products, Inc. Fairfield 
(312) 960-4090 Carterfone 
(800) 323-7385 Communications Corp. 

INDIANA 
(201) 575-6500 

Indianapolis Matawan 
Computer Systems Corp. The David Jamison 
(317) 298-7200 Carlyle Corp. 
Command (201) 946-9669 
(317) 842-3900 Mountain Lakes 

South Bend Walsh Associates, Inc. 
Credit Bureau of (717) 346-3856 

South Bend Somerville 
(219) 236-5600 Unitronix, Inc. 

KANSAS (201) 874-8500 
Shawnee Mission Springfield 

Inland Associates, Inc. Terminal Sales & 
(913) 362-2366 Development, Inc. 

MARYLAND (201) 376-8980 

Gaithersburg Union 
Continental Transnet, Inc. 

Resources, Inc. (201) 688-7800 
(301) 948-4310 NEW MEXICO 

Rockville Albuquerque 
Alanthus Data BFA Corporation 

Communications Corp. (505) 292-1212 
(301) 770-1150 NEW YORK 

MASSACHUSETTS Albany 
Bedford J. Cameron Associates 

Continental (518) 371-5947 
Resources, Inc. Binghamton 

(617) 275-0850 Ossman Instruments 
Boston (607) 785-9947 

American Computer Great Neck 
Group M.T.I. 

(617) 437-1100 (516) 482-3500 
Needham Heights New York 

National Computer Alanthus Data 
Communications Corp. Communications Corp. 

(617) 444-6822 (212) 688-2615 
National Computer 

Communications Corp. 
(212) 354-9866 

Rochester 
Computrend, Inc. 
(716) 244-1075 
(800) 462-6436 
J. Cameron Associates 
(716) 385-1681 
Ossman Instruments 
(716) 473-5720 

Syracuse 
Ossman Instruments 
(315) 437-6666 

NORTH CAROLINA 
Charlotte 

J.L. Highsmith & Co. 
(704) 333-7743 
(800) 438-4942 

NORTH DAKOTA 
Fargo 

Tele-Terminals 
(800) 328-3072 

OHIO 
Akron 

CBC Services 
(216) 867-0780 

Cleveland 
Data Tron 
(216) 585-8421 
M.T.I. 
(216) 464-6688 

Columbus 
CBC Services 
(614) 222-5496 

Dayton 
C.G. Distributors 
(513) 435-4340 

Dublin 
Scherer's Mini-Computer 

Mart 
(614) 889-0810 

OKLAHOMA 
Oklahoma City 

Tel-Tex, Inc. 
(405) 947-3797 

OREGON 
Beaverton 

Dalee 
(503) 641-6644 

PENNSYLVANIA 
Pittsburgh 

C.G. Distributors 
(412) 366-5056 
(800) 245-4120 

Scranton 
Walsh Associates, Inc. 
(717) 346-3856 

TEXAS 
Addison 

Data Applications 
(214) 931-1100 

Dallas 
Carterfone 

Communications Corp. 
(214) 350-1294 
Fulton Business Systems 
(214) 741-6785 
M.R.C. Industries 
(214) 247-6341 

Houston 
Data Applications 
(713) 686-8413 
Tel-Tex, Inc. 
(713) 868-6000 

Richardson 
Tel-Tex, Inc. 
(214) 231-8077 

San Antonio 
Data Applications 
(512) 732-7176 

WASHINGTON 
Redmond 

Consolidated Data 
Terminals, Inc. 

(206) 883-0100 
Seattle 

Dalee 
(206) 575-1470 

WISCONSIN 
Milwaukee 

Loonam Associates, Inc. 
(414) 548-9790 
M.R.C. Industries 
(414) 327-1212 
Tele-Terminals 
(800) 328-3072 

CANADA-
BRITISH COLUMBIA 

Burnaby 
Alga Communications 

Products, Ltd. 
(604) 438-3333 

CANADA-ONTARIO 
Markham 

Cante rm 
Communications 

(416) 495-5700 
CES Electronic Systems 

Group Ltd. 
(416) 495-5555 
Lanpar Ltd. 
(416) 495-5666 
Teleterm Ltd. 
(416) 677-0184 

Mississauga 
Data Terminal Mart 
(416) 677-0184 

Toronto 
Hamilton Rentals 
(416) 251-1166 

CANADA-QUEBEC 
Montreal 

Spectra Colour, Ltd . 
(514) 739-2153 
Telcor 
(514) 337-6020 

CANADA-MANITOBA 
Winnipeg 

Electro Systems 
Group, Ltd. 

(204) 772-9411 

We change the way 
the world thinks. 
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Apple and manufactured by 
Commodore subsidiary, MOS Tech
nology, Valley Forge, Pa. 

A soon-to-be-released low-end 
system, the VIC 20, which 
Commodore sources say "will 
bridge the gap between the 
computer hobbyist and the home 
computer market," is priced at 
$229. 95. While Apple has no 
comparable system, Radio Shack 
offers a similar model that sells for 
$399. 

The VIC (video interface comput
er), built around a MOS-produced 
video interface chip, plugs into any 
black-and-white or color television 
set. The system contains program
mable function keys, 5K bytes of 
memory (expandable to 32K), a 
full-sized keyboard and optional 
software and peripherals, including 
a single floppy-disk drive and a 
printer. 

VIC will be sold with a learning 
series package, which product 
manager Michael Tomczyk says will 
include self-teaching books and 
plug-in cartridges. 

"To be able to get into computing 
at a very low cost is appealing 
enough," says Tomczyk. "To be able 
to get into computing given a whole 
array of user-friendly software and 
self-teaching materials is even more 
appealing." 

Whether Commodore's product 

Mini·Miara World 

reputation can override its dealer 
reputation is up for debate. 
"They're playing catch-up, but from 
our vantage point, they're making 
progress," comments Gartner's 
Wright. "Jim Finke is the big thing 
that could turn their domestic 
market around." Wright notes that 
Finke is personally visiting major 
u. s. customers as part of the effort 
to strengthen Commodore's dealer 
base. And that effort may be paying 
off. 

Computerland, which a Commo
dore source says "had nothing but 
bad things to say about us last 
October," signed a $1 million 
contract with Commodore in 
December. "We're waiting to see if 
they come through with what they 
say they're going to do," says Stan 
Goldman, a marketing manager for 
Computerland. "It looks like they're 
serious about cleaning up their 
public relations with dealers. We're 
cautiously optimistic." 

Some industry analysts, however, 
believe that Commodore's newly 
found interest in the u. s. market 
may have come a couple of years too 
late. Despite its early entry in 1977 

with the PET machine, Commodore 
was soon outsold by industry 
leaders Radio Shack and Apple. 
Rather than duke it out domestical
ly, the company shifted its 
marketing effort to Europe where it 

gained a 60 percent share. 
Erin Goldberg, a market re

searcher for International Data 
Corp., explains that Commodore's 
decision to concentrate its market
ing in Europe was the result of the 
company's production limitations. 
"They had a finite capability in a 
market that was larger than all the 
mass producers could satisfy," he 
says. A $5 million loss in the 
company's watch and electronic 
calculator division limited produc
tion capability even further, not 
allowing the company to expand 
adequately. "Rather than concen
trate all their resources in the U.S.," 
Goldberg says, "they decided to go 
to Europe where there was a ready 
market with little competition." 

But others believe that the 
decision had more to do with 
pricing. "The only reason they went 
to Europe was they knew they could 
sell their products there for twice 
the price they sold them for here," 
says one industry observer. "Their 
lack of interest in the U.S. market, 
the fact that they virtually ignored 
their domestic dealers and distribu
tors, left people feeling very 
ambivalent about the company." 

This "ambivalence" lingers as 
Commodore tries to make its U.S. 
push. 

Dave Pavda of Byte Industries, a 
West Coast distributor of µc 

COMMODORE TRIES TO IMPROVE MANAGEMENT TRACK RECORD 

Commodore Computer Corp. is 
notorious in the personal computer 
industry for frequently changing top 
management personnel. Michael 
Tomczyk, product manager fo r 
Commodore's new v1c 20 µ,c, notes, 
"We're a kind of Patton's army in 
terms of our organization. When 
everyone's in the trenches, some of 
the generals are going to get 
wounded ." 

The company's management shifts 
over the past couple of years are so 
frequent that one dealer comments, 
"Commodore switchboard operators 
say, 'I'm sorry, but that person is no 
longer with the company,' more often 
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than most operators say, 'Can you 
hold?'" 

New Commodore president James 
Finke, who was recruited by the 
company's ceo Jack Tramiel , agrees 
that the company's track record of 
keeping executives could be im
proved. But he adds that the record 
" isn't any worse than Data General's." 
He says Commodore 's frequent 
management shifts are the result of a 
so percent-a-year growth rate and 
that, under his leadership, the attitude 
among management executives is 
stable and "hopeful." 

" I think the company has grown 
without suffic ient discipline and 

administration, in as far as making 
sure that guys knew what their jobs 
were and what was expected of 
them," Finke says. "Tramiel 's problem 
is that he's very tough with people. 
He'll say, 'That guy screwed up; fire 
him.' While I believe in not keeping 
nonperformers, I also believe in the 
ultimate redemption of all mankind. If 
a guy screws up, I help him change 
his performance." 

Although Finke 's approach in 
dealing with personnel differs from 
Tramiel's, he says he can "achieve 
the same results but leave fewer 
bodies lying around." 
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SPERRY UNIVAC 
FIELD .. UPGRADABLE 

ARE CHIPS OFF 
At Sperry Univac, we just added two 

new minicomputers to our V77 family- the 
V77-500 and V77-700. And provided two 
cost-effective, high-performance machines 
that can grow into V77-800s. These new 
minicomputers join the existing V77-200, 

.. 
. 11aa !!ID 

400, 600, and 800, and are fully compatible 
with our software. 

The architecture of both new machines is 
based on the V77-800-the leader and most 
powerful member of our minicomputer 
family. So with some simple board-swapping, 



,S TWO#CW 
Wll#ICOWIPUTERS 
THC V77.,800. 

one of our field service representatives can 
field-upgrade either machine to an ultra 
high-performance V77-800 in less than four 
hours. At a very low cost indeed. 

The V77-500 is a powerful entry-level 
member of the family, designed for high
perf ormance commercial 
and data communications 
processing users.The V77-
500 can handle up to one 
megabyte of error correct
ing MOS memory. And it 
provides an entry to a sen
sible growth path, since it's 
field-upgradable to the 
more powerful V77-700. 

high-speed cache memory, and a new high
speed floating point processor. 

Now end-users can select the exact 
price/performance model for today's needs. 
And if you're an OEM who wants to get 
into vertical markets quickly, maximize your 

value, and expand your 
after-market through field 
upgrades, give us a call. 
We'll tell you all about our 
two new family members. 
And how they can grow 
on you. 

The V77-700 is designed 
for an even higher perfor
mance commercial and sci
entific data processing user, 

For more information, 
write to Sperry Univac 
Mini-Computer Operations, 
Marketing Communica
tions, 17900 Von Karman 
Avenue, Irvine, CA 92714. 

Easy board-swapping in the field can 
upgrade your V77-500 or V77-700. 

In Europe, write to Mini
Computer Operations, International Division 
Headquarters, London NWlO 8LS, England. 

and features a new high-speed floating point 
processor compatible with our new, opti
mized AN~ 77 FORTRAN compiler. And 
the V77-700, with a maximum memory size 
of two megabytes, is field-upgradable to 
the V77-800. 

The V77-800, our family leader, features a 
high-speed central processor, integral 150 ns 

In Canada, write to Mini-Computer 
Operations, Headquarters, 55 City Centre 
Drive, Mississauga, Ontario L5B 1M4. 

Or call toll-free 8001854-7517 (8:00 a. m. 
to 4:30 p. m. PST). In California, call 714/ 
557-9398 collect. 

SPE~V1~UNIVAC 
The Computer People Who Listen 

SEE US AT NCC BOOTH 616 
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From the experts who 
designed the heart of the 
system ... 

The Roloff System 

Until now, the limitations of 8-bit 
microprocessors made the development of 
multi-user systems for micro-computers 
impractical and unattractive. The Roloff System 
has conquered those limitations by exploiting 
the performance potential of the 16-bit 
microprocessor. Roloff system's 16 bit zilog 
28000 processor has five to ten times the 
throughput of its 8-bit counterpart, giving it the 
extra power to handle the burden of 
communicating with several terminals at once. 
And Roloff systems put that power to work with 
an advanced operating system never before used 
in microcomputers. 

72 

The Roloff system supports from o~e to 
32 users simultaneously, each running a 
different program. The system can rang(! from 1-
32 terminals or printers and 96K to 16M bytes 
of internal RAM. For disk storage, it can 
accommodate from 2M to over 250M bytes 
using floppy, winchester or cartridge djsk 
interfaces. 
A time-saving indexed file system 
efficiently stores and retrieves data u ing 
multiple keyed fields. Searching froni an index 
instead of reading a long fj)e saves many disk 
operations and allows more than one user to 
access the same information at once. 
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Users can "talk" to each other through the 
terminals with Roloff Systems advanced 
communications system. Notes files, both 
personal and general , can be accumulated and 
displayed using simple commands. A special 
paging function enables users to conduct typed 
"conversations" with each other. A tone from 
the terminal pages the user and the two-way 
message is displayed on the screen. 
A reliable but simple security system 
protects files from unauthorized access. Every 
file on the system can have read access or 
read/ write access for certain individuals. Most 
users will not have to type any passwords once 
they Have signed onto the system, yet all data 
bases are still protected from unauthorized 
entry. 
Fast response is the benefit of Roloff Systems 
file catalogihg. When all users leave a program, 
the sYstem can catalog it for quick access later. 
If a user selects a program that is already being 
used, in most cases both users can share the 
program in memory. 
System components are "state of the art" 
and go through extensive quality control tests 
and burn-in procedures to insure reliability. 
Floppy disk, Cartridge disk, winchester disk, and 

cartridge tape drives are available. 
Options include selection of internal 
memory size, disk memory type, arithmetic 
processing units, and 1/0 interface boards. The 
versatile Intel Multibus allows the user to 
expand the system by purchasing boards from 
many different manufacturers. You can start 
with a small system and easily enlarge it, 
without making any changes in original 
programming. 

And Roloff Systems i s 
Central Data 

Since 1975, Central Data Corporation has been 
designing and manufacturing an innovative line.: 
of CPU boards. Central Data's engineers have.: 
incorporated their years of experience with the 
heart of the system into a revolutionary multi
user system. Each system is custom-designed for 
the user's special requirements. For detailed 
information on how easily the Roloff System can 
go to work for you, write or call us: 
(211) 359-8010 1WX 910-245-0787 

An example system might include 128K bytes of internal 
RAM, a 10 megabyte cartridge disk, and an interface for 
up to four terminals or printers. Such a system would 
cost Sll ,345. 

R The 
Roloff System 

Central Data Corporation 
P.O. Box 2';.)0, Station A 
7 1 _-) Edge brook DriYc.: 
Champaign, IL 61820 
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our Micro· 
computer 

Doesn't 
Needa 

separate 
craphics 

Terminal ... 
It's Built In 

When you need a graphic display 
capability with your microcomputer 
... don't buy a separate terminal 
... select our Model 900 
Commander with the self
contained vector and point plotting 
features of a sophisticated 
graphics terminal. 

You can display bar charts, pie 
charts, histograms and complex 
point to point plots. You can even 
output displays originally intended 
for a Tektronix 4010 with our 
Tektronix® terminal emulator. And 
because Commander has an 
independent processor controlling 
the display, graphics can be 
handled without interrupting 
primary computing tasks. 
CIRCLE NO. 41 ON INQUIRY CARD 

So Buy a Commander 900 
Microcomputer for $3495* and 
Get a Graphics Display Terminal 
FREE. Contact Columbia Data 
Products. 

computer Systems Division 
8990 Route 1 08 
Columbia, MD 21045 
TEL: 301-992-3400 
T'NX: 710-862-1891 
llTrademark of Digital Research Corporation. 

·oual, independent ZBOA Processors , 96K RAM, dual 
floppy drives, and 512•256 resolution vector gra
phics on a 9 inch CRT in quantity 100 to qualified 
OEMs. 1/ 0 includes 4 RS-232 ports, 4 parallel ports, 
RS-170 composite video and CP/ Mll 2.2 disk operat
ing system. 



Mi•i·Miara Warld 
products, notes that his company's 
working relationship with Commo
dore was "one of the worst" he has 
ever experienced. Byte stopped 
distributing Commodore products 
last December, although the 
company was once doing a 
$500,000-a-month business for 
Commodore. "They alienated their 
dealers terribly," Pavda says. 

Further aggravating Commo
dore's reputation were frequent 
management shifts within the 
company (see "Commodore tries to 
improve management track record," 
p. 69). "Every new manager who 

MINI BITS 

came along had a new program," 
Pavda says, "and every new 
program got overridden by another 
new manager, who, of course, had 
another new program. From a 
dealer's point of view, it kept going 
round and round, ending up 
nowhere." 

"Cautiously optimistic" seems to 
be the general attitude regarding 
Commodore in the industry. Says 
one analyst, "The jury's not in yet. I 
won't say they're not going to be 
successful. They always seem to do 
better than I give them credit for." 

- Frank Catalano 

BUBBLE MARKET EMERGES IN 1980 

Bubble memory finally surfaced as a commercial product in 1980, with 
$18.4 million in shipments. By 1985, shipments are expected to reach $226 
million a year, a 68 percent annual growth rate, according to a report from 
Venture Development Corp. The Wellesley, Mass., consulting firm says that 
the bubble-memory market has failed to grow as quickly as expected in the 
last three years because bubble prices have remained higher than RAM 
prices. But prices will decline as soon as bubble makers find a way to make 
their product in quantity within the next five years, says voe. When this 
happens, the voe report says, bubble-memory applications-now confined to 
specialized uses requiring compactness and durability, such as machine 
process control-will broaden to such general-computer applications as word 
processing . The leading bubble-memory producers are Texas Instruments 
and Intel Corp., while 1 BM and AT & T lead in bubble research. 
Recent market entrants include National Semiconductor and Motorola, while 
Fujitsu, Hitachi, Siemens, SAGEM, NEC and other foreign bubble makers are 
expected to step up competition in u.s. markets, says the report. 

DATA RESOURCES BUILDING WORK STATION 

Data Resources, Inc., Lexington, Mass., an econometric firm , plans to enter 
the systems market with an Onyx-based, UNIX-running integrated work station 
that will be ready for beta testing this June. ORI is reluctant to provide details 
on the as-yet-unannounced product, but an inside source claims that it will 
include 20M bytes of Winchester storage, and will support color pen plotters 
and as many as four video displays. The system will perform telecommunica
tions via the company's proprietary EPS language with a strategic-planning 
data base and application packages. 

MICRO DEVELOPMENT PUTS FLOPPY SUBSYSTEM IN A DRAWER 

To expedite routine servicing and preventive maintenance, Micro 
Development Associates, Orange, Calif., is packaging the MD-3000 series 
dual-drive 8-in. floppy-disk drive subsystems into desk-drawer-like compart
ments. Thus, says the company's marketing head Bill Williamson, when 
read/write heads need to be cleaned or a pressure pad needs to be replaced, 
a user has only to slide the drawer-like compartment out of its integral 
mounting. Access to the drives is obtained via a cut-out in the compartment, 
and the compartment can be completely removed, if required . The need to 
disassemble the subsystem enclosure is eliminated, Williamson says. First 
subsystems incorporating dual single- or double-sided floppy-disk drives, 
integral power supply and power and signal cabling are now being shipped. 
Prices of single- and double-sided drives are $1995 and $2850, respectively. 
At the Comdex Show in June, the company will also introduce subsystems 
incorporating Shugart Associates' SA1 ooo 8-in. Winchesters and either 1/4-in. 
tape-cartridge or 8-in. floppy-disk drives. 
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MTI stocb 'em all 
for faster delivery. 
All lease prices include service (within 50 miles 
of service center). Other lease pl1ns available. 

No hidden charges. Prices include delivery. 
Ask about our"OED"discounts. 

VISA and MasterCard orders accepted. 

VIDEO TERMINALS 
VT100 DECscope .. ............................ $ 
VT1 32 D ECscope .............................. .. 
ADM-JA (dumb terminal) .. .... .... .. .. .. .. 

MTI 12 mo. 
Price Leese 

1595 92 
1995 105 
795 55 

ADM-JA+ (dumb terminal) .............. .. 
ADM·5 (dumb terminal) ...... .. ............ . 
ADM-31 (2 page buffer) ............ .... .... . 
ADM-42 (8 page buffar avail.) .... .... .. .. 
1410 (Hazeltine dumb terminal) ...... .. 
1420 (dumb terminal) ...................... .. 
1421 (Contu1 580 & ADM·JA comp. ) 
1500 (dumb term inal) ............ .. ........ .. 
1510 (buffered) .... .. .. .. .. .......... .. ........ . 
1520 (buffered printer port) .. .. .... .. .. .. 
1552 (VT52 compatible) ................ .. . 

GRAPHICS TERMINALS 

875 60 
945 65 

1185 75 
2035 120 
825 57 
895 63 
850 63 

1045 70 
1145 75 
1395 92 
1250 88 

VT100 with graphics pkg. .... .. .. ...... .. . 3160 
ADM-JA with graphiu pkg................ 1995 
ADM-JA+ with graph ics pkg. .. .. ......... 2075 

300 BAUD TELEPRINTERS 
LA34-DA DECwriter IV .................... 995 63 
LA34-AA DECwriter IV .................... 1095 65 
LA36 DECWriter II ...................... .... .. 1295 65 
Teletype 4310 ...... .. ............................ 1095 65 
Teletype 4320 ...................... ...... ....... 1195 70 
Diablo 630 RO .. ........ .... .................... 2295 129 
Diablo 1640 KSR ........................ .. .... 2775 160 
Diablo 1650 KSR ...... .................. .... .. 2835 165 
Tl 743 (portable) .............................. 1190 85 
Tl 745 (port/ built- in coupler) ...... ...... 1485 89 
Tl 763 (port/bubble memory) ........... 2545 145 
Tl 765 (port /bubble /b.i. coupler) .. .... 2595 145 

600 BAUD TELEPRINTERS 
Tl 825 RO impact .. .... .. .... ................. 1450 114 
Tl 825 KSR impact.. ...... ...... .... .. ....... 1570 97 
Tl 825 RO Pkg... .. ...... .... .. ...... .. .. ....... 1625 124 
Tl 825 KSR Pkg . ...................... .. .... ... 1795 110 

1200 BAUD TELEPRINTERS 
LA 120 RO (forms pkg.) ................... 2295 . 135 
LA 120-AA DECwri ter 111 (forms pkg.I 2095 135 
LA 180 DECprinter I.. .. .... .... .... ......... 2295 120 
Tl 783 (portable) ........ .... .. ................ 1645 100 
Tl 785 (port/built-in coupler )............. 2270 128 
Tl 787 (port / internal modem) .. ...... .. . 2595 143 
Tl 810 RO impact .... ........................ .. 1760 105 
Tl810R0Pkg . .. ................................ 1950 110 
Tl 820 KSR impact ........................ .... 2025 100 
Tl 820 RO ........ .. .. .... .. .... .................... 1850 95 
Tl 820 KSR Pkg ........... .. .............. .. .... 2195 105 
Tl 820 RO Pkg. ................ ................. 2025 100 

2400 BAUD 
Dataproducts M200 (2400 baud) ........ 2595 180 

DATAPRODUCTS LINE PRINTERS 
BJOO (300 LPM band) .................. ...... 5535 407 
6600 (600 LPM band) ........................ 6861 493 
2230 (300 LPM drum) ................ .. .... .. 7723 
2260 (600 LPM drum) ........................ 9614 
2290 (900 LPM drum) .......... ...... .. ...... 1 2655 

ACOUSTIC COUPLERS 
NJ A242·A (JOO baud orig.) ...... ...... .. 
A /J 247 (300 baud orig.) .. .. .... .......... .. 
A / J AD342 (300 baud or ig.Jans.) ...... .. 
A/ J 1234 (Vadic compatible) ............ .. 
A / J 1245 (300/1200 Bell comp.) .. .... .. 

MODEMS 

242 13 
315 17 
395 20 
895 50 
695 60 

GDC 103A3 (300 baud Bell) .............. 395 25 
GDC 202S/T (1200 baud Bell).... .. .... . 565 41 
GDC 212-A (300/ 1200 baud Bell) ..... 850 45 
A/J 1256 (Vadic compatible) ........ .. .. 825 45 
A/ J 1257 (triple modem w/phone) .... . 975 50 

CASSETTE STORAGE SYSTEMS 
Techtran 816 (store/forward) ............ 1050 70 
Tachtran 817 (store/for /speed up) ..... 1295 80 
Techtran 818 (editing) ....................... 1795 105 
Techtran 822 (dual) .... .. ..................... 2295 140 
MFE 5000 (editing)........ ................ .. . 1495 100 

FLOPPY DISK SYSTEMS 
Techtran 950 (store/ forward) .. ...... .... 1395 100 
Techtran 951 (editing) .......... ............. 1995 125 

• Please call for quote 

Applications Specialists & Distributors 
Great Neck New York/Cleveland Ohio 

N.Y. : 516/ 482 · 3500 & 212/ 895 · 7177 
800/ 645-8016. Ohio: 216/ 464-6688 
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ZENTEC SERIES 8000 
ELLIGENT TERMINALS 

,.. first Intelligent Terminal designed specifically for 
OBMs to configure and for people to use. 
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With the Series 8000, Zentec 
successfully re-defines the 
words Human Engineering. 
Never before has there been 
a more powerful, more flexible, 
more operator-oriented video 
display terminal designed 
expressly for OEMs and sys
tem integrators. 

The first thing you see on the 
CRT is the almost completely 
glare-free surface for reduced 
operator eye fatigue. The single 
knob right up front is used to 
turn the system on or off and to 
control the level of brightness. 
While a P31 green phosphor is 
standard, white or amber phos
phors may be optionally pro
vided. Character resolution and 
contrast go easy on the eyes, 
too, and wait until you see the 
character size on our 15" 
screen! 

Configurability AND Flexibility 
With Zentec 's unique multiple
module concept, the 8000 may 
be easily configured with either 
a 12- or 15-inch CRT with full 
swivel and tilt, up to three snap
in printed circuit boards in the 
logic box for fast MTTR, and a 
wide variety of detachable key
board styles. A single PCB is 

standard with the 8000, and the 
OEM may add one or two of his 
own PCBs. The standard logic 
contains Zentec's unique mini
computer-like bus architecture 
under the control of a powerful 
microprocessor. Hardware for 
synchronous or asynchronous 
communications and printer I /0 
is standard. The Zentec 8000 
may be configured with 16, 32, 
or 64KB of RAM and 4, 8, 12, 
or 16KB of ROM or PROM. 
That's flexibility! 

The microprocessor-controlled 
detached keyboard of the 8000 
is canted 11 ° for operator 
comfort and the keys may be 
stepped, or optionally, sculpted. 

Through Zentec, all OEMs can 
now offer a unique private label 
product so finely tuned to 
their customers' needs that it 
achieves the highest level of 
man-machine interface. For the 
direct story on the Zentec 8000, 
call us at (408) 727-7662, or 
write for our brochure. 
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Zentec Corporation 
2400 Walsh Avenue 
Santa Clara, CA 95050 
(408) 727-7662 
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PRODUCT FOCUS llini·lli1r1 Warld 

51/4-in. Winchester capacity 
pushed to 16M bytes 

tioner. Also featured is an off-track 
capability that permits the head 
positioner to move slightly off track 
for read-margin testing. CMI's new 
offering is electrically compatible 
with controllers designed for Sea
gate's ST-506, and it conforms to the 
envelope dimensions of Shugart's 
SA450 51/4-in. floppy-disk drive. 

The highest capacity 51/4-in. Win
chester announced so far is in final 
stages of development at Computer 
Memories, Inc. (CMI), Chatsworth, 
Calif. Shipments of the start-up 
firm's new drive-the 16M-byte, 
three-platter CM 5000-will begin 
next quarter, with production ver
sions set to roll by year-end. 

While using standard oxide
coated media, the drive is reported
ly the first to incorporate manga
nese/zinc heads. As a result, say CMI 

Computer Memories' CM 5000-the high
est capacity 5 1!.-in. Winchester announc
ed so far-is in the final stages of 
development. 

sources, the CM 5000 operates at 
higher bit and track densities than 
similar 51/4-in. drives using conven
tional ferrite heads. Bit densities 
are set at S650 bpi for the CMI 
hardware, as opposed to 7690 bpi 
for Seagate Technology's ST-506 and 
Tandon Corp.'s TM-600 series, and 
7900 bpi for Shugart Associates' 
SA600 drives. Bit densities for Sea
gate's ST-512, the first 51/4-in. Win
chester to use thin-film read/write 
heads, are set at 10,202 bpi (see 
"Thin-film heads appear on Win
chesters," p.135). 

Track density on the CM 5000 is 
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also higher than that of established 
drives using ferrite heads and ox
ide-coated media-345 tpi-yielding 
a total of 256 cylinders, compared to 
153 for the ST-506 and 160 for the 
SA600 series drives. 

The CM 5000 uses DC spindle mo
tors and rotary actuators driven by 
a stepper motor and split-band posi-

The 16M-byte CM 5000 is priced at 
$1185 in 1000-lot quantities.Asingle
platter version offering 5. 3M bytes is 
priced at $SlO, and a dual-platter 
version, with a 10. 7M-byte storage 
capacity, sells for $995. -John Trifari 

Fixed/removable Winchester 
packed in a floppy-sized box 

Perkin-Elmer Corp. has joined 
the small club of Winchester-disk 
drive makers that feature both fixed 
and removable storage. The first 
offering from the firm's Memory 
Products Division, Garden Grove, 
Calif., is with an s-in. device that 
combines 16M bytes of fixed storage 
with a 16M-byte removable disk 
cartridge. 

Called the Vanguard sc, the drive 
is the third fixed/removable s-in. 
device to appear and follows Control 
Data Corp. 's "Lark" drive, and the 
Memorex 201. But it is the first to 
be packaged in an envelope that 
conforms to the mechanical dimen
sions of Shugart Associates' 
lM-byte SAS50 floppy-disk drive
the industry standard for many 
vendors of fixed-only s-in. Winches
ters. 

Sources at Perkin-Elmer see the 
move to an SA850-sized drive as one 
that will expedite upgrades of 
existing small-business computer 
systems based on s-in. floppies or 
smaller capacity Winchesters. 
"We're making it easy for the 
systems integrator to market 

second-generation hardware," says 
Don Friedman, product marketing 
manager for disk drives. "The same 
cabinetry can serve as a basis for 
higher capacity systems with 
integral backup." 

Moreover, Friedman points out, a 
designer can pack 16M bytes of 
storage and 16M bytes of backup 
into one drive slot. If more capacity 
is required and a second slot is 
available, a second sc drive can be 
installed, or the fixed/removable 
device can be tied to the company's 
soon-to-be-announced SF, a 64M
byte, four-platter fixed-disk version 
of the drive. 

Perkin-Elmer's decision to use 
the dimensions of the SAS50 
required some design innovation. To 
provide for increased track densities 
in later versions, says Friedman, 
both the sc and the SF have been 
equipped with linear voice-coil 
actuators, rather than the rotary 
designs common to most other 
high-capacity s-in. Winchesters. 

Linear motors comprise a coil 
riding on a center core surrounded 
by a cylindrical permanent magnet. 
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Many printers can give you good 
print quality on a first copy_ The real 
challenge is to give you that same 
quality, copy after copy, on multi
part forms. 

Obviously, most printers can't. The 
further they get from the first copv, 
the more their quality fades. But, 
as you can see here, the quality of 
Printronix' sixth copy continues sharp 
and clear. 

This superior quality is achieved 
through a simple printing 
mechanism quite unlike any 
other. It forms characters by 
printing one dot row at a time, 
overlapping rows vertically and 
horizontally, while maintaining 
uniform hammer impact energy_ 
The result is unequalled print quality 
and characters that appear solid. 

This same design approach also 

requires fewer moving parts, 
eliminates most bearing surfaces, 
and employs simple hammer drive 
circuits. All of which means there's 
less to go wrong. And that's why 
Printronix can give you a full one-year 
warrantv, not the 90-day warranty 
typical of most other printers. 

For more information on the 
complete line of Printronix printers, 
call: (714l 549-7700. or write: 

Printronix Inc., 
17421 Derian Ave., 
P.O. Box 19559, 
Irvine, CA 92713. 

PRINTRONIX 
It's simple, to be reliable. 

REGIONAL SALES OFFICES WESTERN; 17421 Derian, PO. Box 19559, Irvine, CA 92713. CENTRAL; 414 Plaza Drive, Suite 106, 
Westmont, IL 60559. SOUTHERN; 2220 Parklake Drive, Suite 180, Atlanta, GA 30345. EASTERN; 7% Harris Road, Nashua, NH 03060. 
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Mini-Micro lllorlll 

These motors are traditionally 
located at the end of the two steel 
rails that make up an actuator's 
carriage way. But with the 
exception of Data Peripherals' 
DP-100 and Priam's Diskos series of 
8-in. devices-both of which use 
compact linear voice coil actuators 
and are the same size as the 
SA850-the use of these motors has 
forced designers to increase the 
depth of the drive package. 

vanguard BC/81' product 1peciftcatlon1 
Unformatted capacities 
Track capacity 
Number of cylinders 
Positioning times 

16M/16M bytes (8C) 64M bytes (8F) 

The company's linear motor is not 
as compact as the Data Peripherals 
or Priam designs, but unique in that 
it is positioned not at the end of the 
carriage way, but within it. Thus, 
instead of a cylindrical permanent 
magnet, two semicircular magnets 
are used with about 1/ 4 -in. between 
them. The carriage way is 
positioned within these gaps, 
pushing the motor forward and 
eliminating the need for more 
depth. 

Cartridge media for the Van
guard sc will also follow an existing 
mechanical standard-the dimen
sions established by Data Peripher-

Track-to-track 
Maximum 
Average 

Rotational speed 
Data transfer rate 
Recording density 

Flux changes per in. 
Bits per in. 
Tracks per in. 

Recording code 
Power requirements 

als and Dysan Corp. for the 
cartridge used in the former's 
DP-100 "Lynx" drive (MMS, October, 
1980, p. 132). However, because the 
embedded servo information needed 
by the actuator mechanisms to 
accurately position the read/write 
heads is pre-written at the 
factories, the user cannot benefit 
directly. But mechanical compatibil
ity may make it easier for other 
media vendors to jump into the 

Perkin-Elmer's Don Friedman and a disassembled Vanguard BC B·in. Winchester disk· 
cartridge drive. View of the drive is from the bottom up and shows the "pancake " DC 
spindle motor. 
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20,672 bytes per track 
412 

10 msec. 
50msec. 
30msec. 
3600rpm 
9.'l'MHz 

6774 
10,116 
416 
2, 11 
:t: 5 VDC; :t: 24 VDC 

market. 3M reportedly has express
ed interest in supplying cartridges 
designed around the Data Periphe
rals/Dysan specifications. 

Evaluation versions of the sc and 
BF drives are scheduled to be 
shipped in the fourth quarter of this 
year, and quantity production is set 
for approximately a year from now. 
All drives will be equipped with an 
ANSI interface, a move Friedman 
says will expedite controller 
development at the OEM level. For 
evaluation purposes, the company 
will supply a separate power-supply 
unit with slots for the converter 
boards needed to attach controllers 
to hardware equipped with SMD
interfaces. 

On-board electronics for the drive 
include circuits to handle a 
run-length limited (RLL) encoding 
scheme similar to that employed in 
the SM-byte fixed/SM-byte remov
able Lark drive (MMS, April, 1980, 
p. 69). In a run-length code, bits per 
in. and flux reversals per in. are not 
equal. In Vanguard 8 drives, for 
example, bit density is 10, 116 bpi, 
and flux density is 6774 frpi. In the 
Lark, these figures are 10, 161 bpi 
and 6774 frpi, respectively. 

Quantity prices for the Vanguard 
8 drives have not been established, 
but they will be in the low-$2000 
range for the disk-cartridge drive, 
and around $2500 for the 64M-byte 
fixed-disk device. ~ohn Trifari 
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"We can dump a 33 megabyte disk In 3.5 minutes 
and what's more we have Instituted a verify 
In reverse read •.. "states John Jacobs-Director of 
Advanced Systems Development for Applied Digital Data 
{ADDS). Nearly 200 other companies feel they also have 
found the solution and have taken deliveries of our 
Microstreamer:™ If your company isn't among these 
good names-check the list. Your competition may be. 

Want to know why we have 1,000 units out in the field 
already, while others are still looking for the solution? 

Call the Leader today (714) 578-9100. Or write for 
our free product brochure-10225 Wiiiow Creek Road, 
San Diego, CA 92131. 

c£~er 
dnl'. 

IA ~6.· 
~eXCIL7D§ cn1npnny 

See us at NCC Booth 311 
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Pullllsher·s Le11er 

Extending our reach 
We like to pause occasionally to reflect on our growth in an industry that 

is essentially vigorous, despite pockets of sluggishness. That vigor is 
certainly evident in the pages of this issue, which is the biggest in our 
history. But greater things are still to come from moves we're making to 
extend our editorial coverage. 

We have added three new editors to our staff since February. 
Significantly, one of the three is the first staffer located outside the U.S. 

He is Keith Jones, who becomes our European editor, based in London, 
early next month. Keith comes to us from Computer Weekly, the oldest and 
best-known publication for the computer community in the United 
Kingdom, which is also widely read throughout Europe. For the past eight 
years, Keith has written on a broad range of computer-related topics, 
including hardware and software, political, financial and user issues. He 
has also traveled extensively on assisgnment in Europe, the U.S. and 
Japan. 

Keith's background also includes experience in sales support for 
Recognition Equipment Corp. in the U.K., in marketing for Lever 
Brothers and a degree in business studies from Richmond upon Thames 
College in London. Keith's byline will probably first appear in Mini-Micro 
Systems in the June issue, after which he'll be contributing an important 
international perspective to our coverage, focusing on the U.K. and 
Europe. 

Speaking of bylines, there are two new ones in this issue. One belongs to 
Frank Catalano, who joined us as assistant editor in February, and the 
other belongs to Fran Granville. Fran has been our chief copy editor for 
more than a year, and will continue in that important role, but will also 
begin to contribute regularly to the Mini-Micro World section. Fran has 
been on the editorial staff for three years, and has a B.S. in English from 
Boston State College. 

Frank Catalano will assist Fran on the copy desk, and also contribute to 
Mini-Micro World, which includes our news, product focus, corporate and 
financial and people sections. Frank graduated from Wittenberg 
University with a B.A. in biology, has an M.S. in science journalism from 
Boston University, and came to us from a stint as general assisgnment 
reporter/photographer for a weekly newspaper in New Hampshire. Frank 
also has writing and editing experience with Technology Transfer Times, a 
monthly magazine that traces the cross-fertilization of technologies among 
industry segments. 

Our third new staffer is assistant editor Fred Harvey, who will assist 
Alan Kaplan, executive editor, in producing the magazine's feature 
contributed article section. Fred has experience in writing and editing 
and in scientific instrumentation. He is a graduate of Northeastern 
University. 
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IFYOUCAN 
~IT A MINUTE, 

ECANSAVE 
vous~,ooo. 

With the Starwriter™ Daisy 
Wheel 25 cps printer from C. ltoh. 

A business letter, written on a 
45 cps word-processing printer, might 
take about two minutes to print. 

With the Starwriter, it might take 
closer to three. 

The typical 45 cps printer retails 
for about $3, 000. 

But the Starwriter retails for about 
$1,895-thus saving your customer 
about $1, 000. 

And therein lies the biggest differ
ence between the Starwriter and the 
more expensive, daisy wheel printers. 

The Starwriter comes complete 
and ready-to-use, requiring no changes 

with a wide variety of systems, to 
help lower system-integration costs. 

Using a 96-character wheel, it 
produces excellent letter-quality print
ing on three sharp copies with up to 
163 columns, and offers the most pre
cise character-placement available, 
for outstanding print performance. 

C. ltoh's one-year warranty: 
3 months on parts and labor, plus 9 

succeeding months on parts-supported 
by one of the best service organizations 
in the industry. 

It's in the Leading Edge 
Inventory Dank: 

Our in-stock, ready-to-ship, ware
houseful of popular computer prod
ucts-from floppy disks to printers to 
modems-which you can "withdraw" 
within 24 hours. Simply by picking up 
the phone. Which means you can use 
our space, and our money, to ware
house your product-and still be 
assured of having exactly what you 
need, exactly when you need it. 

CALL TOLL·FREE 
~-800·343·6833 

in hardware or software. It uses In Massachusetts, call collect (617) 828-8150. 
industry-standard ribbon cartridges, "Withdraw" now, and your goods will be on their 
and it's "plug-in" compatible to interface way within 24 hours. 

SEE US AT THE NCC SHOW, BOOTH NO. 5720/5722 

LEADING 
EDGE. 

Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 
Distributor inquiries invited. 
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Edilarial 

An NCC poll 
At the risk of totally alienating the 

American Federation of Information 
Processing Societies, the chief sponsor 
of the National Computer Conference, 
I'm back on a well-worn soapbox this 
month, and asking for your opinion. I 
think NCC has become so large that it's 
subverting one of its primary pur
poses-that of disseminating informa
tion about new developments to those 
who pay to attend the show. If some 
portion of those who want to exhibit at 
NCC can't do so because there's not 
enough space available in the exhibit hall, those who attend won't see 
all the new products they could see if tighter limitations were placed 
on the size of each exhibit. 

The way things are now, new companies with new product ideas 
have a difficult time getting into the show because they haven't 
exhibited before, while established companies soak up as much as 
2000 sq. ft. of floor space. I agree with an exhibit manager from a 
major computer manufacturer who contends that he would much 
prefer a maximum limit of 30 x 30 ft. He says his company's cost to 
have a new exhibit designed and built every two years is now about 
$20o,ooo, to say nothing of the cost to transport, house and feed the 
score or more people who staff the booth. 

He would like to cut his costs, and if AFIPS doesn't help him by 
further restricting booth size, he'll pull out of NCC and have the 
company represented at more vertical shows, including auto 
industry, graphics and instrumentation conferences. I think it's time 
that AFIPS be shown some evidence of the restiveness among NCC 

exhibitors and attendees alike. 
Please help us send that message by circling the appropriate 

numbers on the reader inquiry card at the back of this issue, 
indicating your thoughts about how NCC might be improved. Based 
on our informal sampling of exhibitors, I think the established 
companies would respond favorably to tighter restrictions on booth 
size. 

If you favor reducing the maximum booth size from 2000 sq. ft. to 
1200 sq. ft. (30 x 40 ft.), please circle no. 415. 

If you favor a maximum booth size of900 sq. ft. (30 x 30 ft.), please 
circle no 416. 

If you favor having a section of exhibits set aside for minimal 
booths for start-up companies-those less than two years old and 
having no more than 100 sq. ft. (10 x 10 ft.)-please circle no. 417. 

Let's hear from you. 

Lawrence J. Curran 
Editor 
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SMS FUnch-ter perlphenle 
provide 8.9M bytes of 
8" Winchester disk storage and lM bytes 
of floppy disk storage for DEC's PDP-11 and 
LSl-11 computers! In only 5 1/•" of table top or 
rack space you also get the following benefits: 

MAXIMUM PERFORMANCE AND CAPACITY 
• 8.9M bytes of formatted Winchester disk storage plus l.2M bytes of 

usable floppy disk storage . 
• Fast data transfer of 427K bytes /sec for Winchester and 

63K bytes/ sec for floppy . 

INDUSTRY COMPATIBLE 
• Automatic recognition of DEC RXOl , 

RX02 and IBM diskette formats . 
• Plug compatible with DEC PDP-11 

Unibus and LSl-11 Q-bus. 
• Increases performance of DEC's RT-11 

and RSX-llM operating systems . 
• Emulates DEC's RX02 floppy disk system . 

CONVENIENT 
"MINUTE-PER-MEGABYTE" 
BACKUP 
• Only 40 seconds required for Winchester backup onto 

l.2M byte floppy diskette . 
• Standard RT-11 , RSX-llM and SMS utility software supports partial or selective file backup and load operations. 

UNSURPASSED RELIABILITY 
• Modular construction and minimal parts count insure long MTBF and 15 minute MTTR . 
• Off-line system and drive test . 
• On-board seU test verifies correct system operation . 
• CRT initiated super diagnostic• ease system test and fault isolation . 
• Automatic bootstrap tests CPU , memory and OMA operation before software loading. 

EXCEPTIONAL DATA INTEGRITY 
• Winchester disk flaw management deletes permanently flawed disk areas . 
• Automatic enor retry recovers soft or temporary errors . 
• ECC (Enor Conection Code) recovers corrupted data without system shut down . 
• Patented PLL circuitry requires no field adjustments and provides maximum margin for worst case bit 

shifted data recovery . 

® Trademark of Digital Equipment Corporation. 



Le11ers 

CORPORATE BLUNDER 

To the editor: 
The article "Surveying serial print

ers" (MMS, January, p. 97) incorrectly 
listed Olivetti Corp. of America as the 
vendor of the DY Series of daisy wheel 
printers. These printers are manufac
tured and marketed by Olivetti 
Peripheral Equipment s. p. A. (Olivetti 
OPE), formerly the peripherals division 
of Olivetti Corp. OPE was constituted as 
an independent company in January, 
1980, specifically to serve the OEM 
market. Olivetti OPE manufactures a full 
line of daisy-wheel, dot-matrix and 
thermal printers, and hard- and 
floppy-disk drives. 
Elisabeth K. Vanderbilt 
Marketing Administration 
Olivetti Peripheral Equipment, S.p.A. 
Ehpsford, N.Y. 

CORRECTION 
A point made in "ISi designs 

touch screen kit for DEC VT 103 
users" (MMS, February, p. 37), has 
raised objections from some read
ers, including Arthur Carroll, presi
dent of Carroll Manufacturing Co. 
The article states that using in
frared light beams in touch screens 
necessitates continued field ser
vice to keep the receptors aligned. 
Mini-Micro Systems erred in not 
checking that assertion, and we 
regret the oversight. 

Carroll says alignment has not 
been a problem in either manufac
turing or servicing the several thou
sand units the company has pro
duced since 1975. He adds that the 
touch screens are durable and can 
withstand classroom use by chil
dren. The company has compiled 
millions of operational hours on its 
products, some of which are manu
factured to stringent military speci
fications, including those for reli
ability. 

Infrared technology uses LEDs 
and phototransistors, which are 
mounted on opposite sides of the 
CRT screen, to create about 900 in
tersections or "touch points." Each 
LED and phototransistor is 
mounted to a printed circuit board. 
Burned out LEDs are replaced 
simply by soldering a new LED in 
place. 

Carroll also intends to offer Digit
al Equipment Corp. VT 100 and VT 
103 touch kits. The kits will be intro
duced in September. Prices have 
not been set. 

MINI-MICRO SYSTEMS/April 1981 
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DATA GENERAL'S CS FAMILY: 
THE FIRST SMALL COMPUTER SYSTEMS BIG 

IN ALL THE RIGHT PLACES. 
At Data General, we derive 

a great deal of satisfaction from 
offering you the most profit
able systems you can sell. But 
we also find it particularly 
satisfying when our sys-
tems happen to be the 
most outstanding on the 
market as well. 

Such is the case for 
our Commercial Systems 
(CS) family. 

Without getting into 
a long, drawn-out thesis on the 
proven reliability and flexibility of the integrat-
ed CS systems, or Interactive COBOL, or the wide 
range of programmer productivity tools, or how it's 
all designed to grow as your customers grow, one factor 
well worth detailing is our new application software. 

INTRODUCING GENAPTM APPLICATION 
SOFTWARE. WE PUT OUR RESOURCES INTO 

DEVELOPMENT SO YOU DON'T HAVE TO. 
Based on the notion that your time should be 

devoted to sales and installation (where the profits are) 
vs. development of software from scratch, Data 
General has created a financial series of application soft
ware. Software which is unmatched in the industry 
and, needless to say, provides you with a mammoth prof
it opportunity. 

The applications (general ledger, accounts receiv
able, accounts payable and payroll) were developed by 
Data General's software team over a period of years 
and include more than a million lines of code and over 
350 programs. All the programming expertise was 
directed by in-house accountants to help make sure the 
products conform to accepted accounting practices and 
IRS codes, and offer the features your end users 
will need to help them run their businesses effectively. 

A national firm of certified public accountants 
has reviewed and tested these systems and has pre
pared a report containing their opinion, a copy of which 
is available from Data General upon written request. 
SERVICE AND SUPPORT TO THE WHDEGREE. 

Data General has taken great pains to provide you 
with a total environment to make your end users 
happy: i.e., the GENAP products include not only 
quality application software, but also a complete 
series of development tools and comprehensive doc
umentation. 

Tools such as file management software supporting 
hierarchical data structures and a data dictionary; a 

/ 

flexible menu and security capabil
ity; and a series of precoded "skeleton" programs for easy 
coding of online transaction updating, inquiry activity 
and status-report programs. 

And Data General provides not only GENAP 
technical documentation for you and your programming 
staff, but also comprehensive manuals to give to your end 
users at both executive and operational levels. 

So as you customize the financial applications or 
write your own application software, you will spend 
less time and therefore considerably less money, while 
maintaining consistency with both the built-in stan
dards and the user documentation. 

A MYRIAD OF OTHER FACTORS. 
Obviously, there are many other points we could 

get into, like CS's remote diagnostic feature, or the fact 
that Data General's percent of growth in small business 
systems is among the industry's highest, or Data 
General's unequalled delivery record, or even how our 
l 2 successful years of dealing with OEM's have 
helped put us in the Fortune 500, but we won't inun
date you with all that now. 

For more information and then some, call your 
local Data General office or fill out the coupon below 
and we'll fill you in. 

t., Data General 
r---------------------------------------------------------1 
i Mail to: Data General Corporation 

4400 Computer Drive, MS C228, Westboro, MA 0 I 580 

I 

Attention: Marketing Communications Department 
D Please send me free information on GENAP application software. 
D I'm in a rush. Please have a sales representative call on me. 

Title _______________ _ 

Company ________ Tel. _____ _ 

! Address _______________ _ 
! 
!
1 

City _______ State _____ Zip-~__,. 
I 1\11\15-4-61 

~---------------------------------------------------------~ © 1981 Oa1a Gu1tnl Co1po1i•tton CENAP i.a trackmark of Data G~Mul Corporatton 
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"As OEMs discover the advantages of Quantum 8-inch 
Winchester drives, the demand grows daily. In Manufacturing, 

we're prepared to meet high-volume OEM commitments!' 

A very manufacturable 
disk drive. 
Quantum 's 10, 20, 30 and 40-
megabyte Q2000 disk drives 
were designed to be built in high 
volume at low cost. 
Working as a team , Quantum 
design and manufacturing engi
neers created a drive that gives 
you better performance than the 
industry-standard Shugart SA1000, 
yet can be manufactured with 
simple , low-cost parts and fast , 
efficient production methods. 
Low-cost, high-volume 
production. 
To meet your low-cost , high
volume delivery requirements, we 
designed our manufacturing pro
cess as carefully as we designed 
the drive itself . 
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-Harold C. Medley, VP-Manufacturing, Quantum Corporation 

Our unique conveyorized " clean
air tunnel " combines the best of 
proven techniques for Winches
ter drive assembly. The drive is 
assembled on a conveyor line, 
so production is more efficient 
than with independent assembly 
stations. And the laminar-flow 
clean-air tunnel completely elim
inates the need for a large, ex
pensive " clean room :' cutting 
production costs and increasing 
worker efficiency. 
Specially-designed automated 
testing equipment thoroughly 
exercises each drive through all 
its functions , to assure highest 
quality while keeping labor costs 
down . 
Every manufacturing operation 
is planned for easy, smooth ex-

pansion to meet growing OEM 
requirements . 
In short , we ' re geared for low
cost , high-volume production of 
quality disk drives that we ' re 
proud to deliver to you . 
Get to know Quantum now. 
From manufacturing and engi
neering to management and cus
tomer service, Quantum has the 
very best people in the disk drive 
industry today. People who can 
help you plan an affordable 
growth path for your small com
puter systems. 
For details on Quantum low-cost 
8-inch Winchester drives , call 
Bob Teal, Quantum Corporation , 
2150 Bering Drive, San Jose, CA 
95131 , phone (408) 262-1100. 

OUAn1um Driving down the cost of quality. 



This Ticket 
Printer Has 
The Guts To 
Stand Alone 

Inside its free standing case, our PK-970 alphanumeric printer 
teams an advanced microprocessor-based controller and power 
supply, our long life dot matrix print head, and stepper motor that 
controls ticket advance, 6 lines to the inch or .110, and positioning 
until the message is complete. The result: a versatile standalone 
workhorse that can print both analog and digital data on the same 
card for special applications from lab to weigh station to manufac
turing process control. 

Print standard or enhanced characters on single-sheet cards or 
multi-part tickets, with or without ribbon mechanism. Program it for 
30, 37 or 49 character line lengths and character density of 10, 12.4 
or 16.5 characters/inch. And count on that integral controller to 
accept parallel, or serial data to meet your system's needs. For 
details write or call today. 

P A 
PRACTICAL 
AUTOMATION, INC. 

't-T-ra_p_F_a_11s_R_oa_d_._s_h_e_1t_o_n_, _c_o_n_n_. 0-6-4-84_/_T_e_I: _(2_0_3_) 9-2-9·--53•8_.1~ 
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STATE OF THE ART MEMORY SYSTEMS 

................ 
l•i1111u ........... 

· ·- ·~·- ~ ... ~·~ ~ ' .. 
I . I 
• 

256KB LSI 11 /23® SINGLE DUAL WIDTH BOARD 
The First and Only 256KB Memory on a Single Oual Board. 

4 llEGABYTE ADDRESS FIELD - Most memories available for the DEC PDP 11 /23 are on~ 
addressable to 256K bytes (18 address lines). The Cl-1123 is addressable to 4 mega bytes (22 
address lines) so there is no nud to worry about obsolescence. 

FAST ACCESS AID CYCLE TlllE - With an access time of 27D NSEC and cycle rime of 400 
NSEC one is insured the best throughput on the POP 11 /23 system. 

PARITY - The Cl-1123 generates and checks parity for each bvte of memory. Totally DEC 
compatible. 

BATTERY BACKUP POWER COMSUllPTIOI - Power requirement for the module is on~ 
1.2 AMP from the 5 volt supply. The Cl· 1123 is easily configured for battery back-up mode of 
operation requiring only JOOMA from a single 5 V back-up supply for 256KB memory in the 
down state. 

SllGLE QTY. PRICE: 32K• 18 1575. 128Kx 18 11925 

512KB SINGLE BOARD MULTIBUS® MEMORY 
State of the Art Multibus Memory Design. 

First to Offer 512KB on One Board. 
The Cl-8086 •dult is tH1111tibl1 with Hth 8 or 1& llit MMhillus Syst .. 11. 

PARITY - The Cl-8086 generates and checks even parity with selectable interrupt on parity 
error. 

FAST ACCESS AND CYCLE TlllE - Data access is 250 NSEC end cycle time is 375 NSEC. 

1 & MEGA BYTE AOORESSllG - The memory is addressable in 16K increments up to 16 
mega bytes. 

LOW POWER COISUllPTIOI - Total power consumption is under 8 watts. 

SllGLE QTY. PRICE: 128K' 9 11350. 512K• 9 12995. 

64K 1 9 EXORCISER® I SINGLE BOARD MEMORY 
For Exorciser I. Exorciser II and Rockwell System 65. 

FAST ACCESS AID CYCLE TlllE - Data access rime is 225 NSEC and cycle time is 400 
NSEC. allowing the unit to won as a static RAM at clock rates in excess of 1.5 mega hertz. For 2 
mega ~ertz operation the board can be easily configured to utilize a cycle stealing refresh 
operation. 

AOORESSllG - On-board memory select is available in 4K increments up to 64K words of 
memory on either the VUA or VXA control inputs . 

PARITY - On board 8\'en parity wrth output jumper select to the system bus as a parity error°' 
non-maskable interrupt. 

Complete board power consumption is under 7 watts. 

SINGLE QTY. PRICE: 64K x 9 t575. 

Tested and burned-in. Full year warranty. 

Chrislin Industries, Inc .. 
31312 Via Colinas. Westlake Village, CA 91361 · 213-991-2254 

Muhibus is a trldtmll'k of the Intel Corp. lSt II is 1 olemlrk of Oigitll Equipment Cotp. EXOfkislf is 1 trlden'llrk of Motorola 
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USER-ORIENTED SOFTWARE 

To the editor: 
I enjoy your magazine and appreciate 

your articles on operating systems and 
data base system evaluations. I have 
several applications for which I could 
use a µ.c, but I cannot find adequate 
software. 

I need a system that is multi-user and 
multi-tasking and that has easy 
instructions to format a record 
definition, screen format and update or 
add records from the screen format. 
Edits to the data file are also needed 
such as range checks and validatio~ 
against tables, and files should be 
structured to have one primary key and 
possible secondary keys. The software 
needs some simple query and report
producing commands, and should sort 
records before displaying or printing 
lists or reports. Simple command-like 
instructions involving moves, condition
al ~~s~ructions and logic, plus calculating 
abilities to update a file, are required 
and the files need to be accessed from 
other languages, such as BASIC and 
COBOL. 

If you are aware of software products 
that perform such functions, I would 
appreciate the names of the companies 
that produce them. There seems to be a 
lack of adequate screen formatting and 
data base software systems that have 
easy, user-oriented instructions. 
Champ Overhold 
Registrar and Admissions Office 
University of California 
San Francisco, Calif. 

CRT ALTERNATIVE 

To the editor: 
Stephen Caswell's article, "France 

launches mini-CRT campaign," (MMS, 
November, 1980, p. 125) was interest
ing. But I couldn't help but wonder if it 
might be less expensive to have a "black 
box" that would enable patrons to use 
their TV sets as the display device. 
J.E. Wurtz 
Electron Tube Division 
Litton Industries 
San Carlos, Calif. 

(The editor replies: Such "black boxes" 
are a viable alternative to mini-CRTs , 
according to Mr. Caswell, especially in 
small offices where mini-CRTs are 
unsuitable because their keyboards are 
not designed for word-processing or 
heavy-duty data-entry applications . 
The French, however (in ref erence to 
Mr. Caswell's article), found mini-CRTs 
a cost-effective alternative to television 
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Let DataMate II solve your data handling problems 

Data Communications 
• Save on-line costs by preparing and editing 

data off-line then transmit stored data to your 
computer at speeds to 9600 bps. 

•Transfer data from one computer system 
to another . 

• Load operating programs into processor 
controlled equipment. 

• Store Demo programs for exercising data 
terminals and equipment. 

Electronic Data Filing 
• Store parts & address lists, sales information 

or any data changed or updated often. 
• Perform automatic letter writing for sales 

letters, contracts or fund raising . 

Impressive Qualifications 
• Up to 328K of storage on a single diskette. 
• Easy to learn-Easy to use. 
• High speed string search at the rate of 10,000 

characters per second . 
•Global search and replace, delete, erase 

functions . 
• Dual RS232 ports for easy insertion between 

your Terminal and Modem. 
• 12 month factory warranty! 
Send for more information , or outside California call 

~ [SO toll free 1·800-854-7226 

western telematic, inc. 
2435 anne st. , santa ana, ca 92704 • (714) 979-0363 
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conversion for directory-assistance 
applications, because they hope to 
develop a user base for the product and 
encourage information providers to 
develop and market additional data 
bases.) 

SURVEY SLIP 

To the editor: 
I enjoyed your special report on 

graphics systems in the December, 
1980, issue ("Surveying interactive 
graphics systems," p. 71), but was 
disappointed to find that Lexidata Corp. 
was not mentioned as an interactive 
graphics systems supplier. Lexidata has 
been manufacturing raster-scan color 
displays since 1974, and is one of the 
industry's fastest growing companies. 
Robert S. Scalea 
Corporate Communications 

Specialist 
Lexidata Corp. 
Billerica, Mass. 

INK JET OMISSION 

To the editor: 
Concerning Gerard Langeler's article 

in the December, 1980, issue ("Selecting 
hard-copy devices," p . 130), the 
well-written feature overlooked color
graphics ink-jet printers. 

Both Applicon and PrintaColor 
produce non-impact color printers, 
which employ plain paper, not 
dielectrically coated. PrintaColor's 
188001 dot-matrix printer uses a 
piezoelectric impulse action. Ink dots 
are sprayed on demand by an internal 
µp at a resolution of 90 dots per in. The 
188001 is desk-top sized, relatively 
inexpensive for both equipment and 
copy, and generates copy in 2 to 3 min. 
from command to finish. 

Ink-jet technology is developing 
rapidly, and color-graphics hard copy is 
increasingly in demand by business and 
industry. 
Dan Byford 
Technical Writer 
PrintaColor Corp. 
Norcross, Ga. 

CORRECTION 
The article"10112-in. Eagle challeng

es big Winchesters" (MMS, Febru
ary, p. 111) did not carry the author's 
byline. The article was written by 
Sam Adachi, director of peripherals 
for Fujitsu America, Inc., Santa 
Clara, Calif. 
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Continental Power Systems 
presents a unique new design in 
uninterruptible power sources 
for all mini, small business and 
small/medium computers. 

The PoweRotor ™ UPS System 
keeps your computer on-line 
through common power 
problems such as momentary 
interruptions, erratic voltages 
and transient spikes. Yet the 
PoweRotor generator maintains 
absolutely constant output 
frequency essential to computer 
operation. During a utility 

outage, the system provides 
10 to 30 seconds ride-through 
for orderly downsequencing 
or switching to back-up power. 

• Installation is easy, with only 
small footprint area required. 

• Lower installed cost than static 
inverter/battery systems. 

• Superior ride-through over 
motor generator sets. 

• Only UPS with 3 year warranty. 
Get the complete story 

on the better UPS ...--==. 

from Continental == 
Power Systems, Inc., ::111: ~~ 
One Landmark rr::,a1' 

Square, Stamford, CT 
06901. 800-243-9145. 

Continental Power Systems, Inc. 
A member of The Continental Group, Inc. 

An international packaging, forest products, insurance and energy company. 
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IF YOU DON'T NEED A REI.IABLE PRINTER, 
DON'T BOTHER READING TIHS AD. 



"How did we manage to be first with intelligent analog peripherals? 
By working like madmen~ 
We worked days and nights, weekends 
and vacations to develop the intelligent 
analog peripheral. 

It was time well spent. 
Because now we can offer you a 

complete microcomputer data acquisition 
system on a single Multibus™ board. 

Decentralizing your computer function 
has finally become a practical possibility. 

You see, this intelligent analog 
peripheral pre-processes data without 
involving the host CPU. 

And thanks to a unique DMA con
troller, this peripheral also acquires ana
log data independently, at rates up to 
125KHz. 

Our new peripheral can function as 
an intelligent AID slave. Or as a stand
alone microcomputer with AID capabili
ties. Or as a remote system, transmitting 
data via a serial line. 

Convenient? Our peripheral even 
includes a system monitor in prepro
grammed ROM to communicate with the 
board, debug, and access AID 
conversions. 

Fred Molinari, President 

SALES OFFICES; AZ 602-994-5400; CA 213 681 -5631. 408 996-9889; CO 303-777 -8071; FL 305-748-9292, 813 725-2701; GA 404-455-7222; IL 312-960-4054; IN 317-788-4296; MA 
617-481-3700; MD 301-636-1151; Ml 313-437 -0816; MN 612-441 -6190; NC 919-723-8102; NJ 609-428 6060; NM 505-292-1212, 505-524 -9693; NY 516 488-2100, 607-722-9265; OH 
513-253-6175, 216-659-3138; OK 405-528-6071; OR 503-297-2581; PA 412-327-8979, TX 512-451 -5174. 214 -661-0300, 713-780-2511. 713-988 9421; UT 801 -466-6522; WA 206-455-5846; 
CANADA 416-625-1907. MULTIBUS is a trademark oJ Intel Corp. 
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FEATURE HIGH11GHTS 

98 Personal work stations have emerged as a focal point 
for competition in the office-automation market. 

Here's a look at the dynamics that are generating the interest 
and at how the market is shaping up ... For an analysis of the 
booming advanced work-station market-where users are taking 
a major hand in individualizing their systems-seep. 117 ... 
And a helpful guide to selecting word-processing software for 
desk-top computers starts on p. 123. 

135 Seagate Technology was the first to introduce a 
5114-in. Winchester-disk drive. Now it has doubled the 

drive's capacity by incorporating thin-film read/write heads-a 
technology previously limited primarily to mainframe
compatible drives. 

161 The National Computer Conference will celebrate its 
30th year next month in Chicago. Here's a preview of 

this year's professional program, where nearly half the papers 
and panels will address small-system issues. 

208 Despite Ada's drawbacks-it is complex, somewhat 
verbose and lacks training aids-the Defense 

Department-sponsored language incorporates features that 
make it highly attractive for a wide range of applications. In 
other features this month, Data General has reorganized in an 
attempt to reverse its sliding profit margins, p. 141 ... Remex 
is introducing the Pico, a "Slimline" floppy-disk drive that 
saves space and boosts capacity, p. 169 ... Three software 
packages are reviewed: · UNIX on p. 153, MDBS on p. 187 and 
TRANZ on p. 173 ... There's also a look at video-list architec
ture, which allows rapid viewing of data without burcening 
terminals with software overhead, p. 197 ... And scientists at 
the Salk Institute are using minicomputers to model brain cell 
reactions in hopes of understanding behavior, p. 181. 
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Convergent Technologies' work 
station has a " landscape mode" 
screen with user-definable 
characters and is extensively 
human-engineered. 

HITIORATID 
OPPICISYSTIMS 

Personal 
work 
stations: 
AconceP-1 
evolves i11to 
a booming ind•lry 
SANDOR SCHOICHET, MIT Laboratory for Computer Science 

Technological advances have created 
a new breed of office tool that soon may 
be more ubiquitous than the typewriter 

Personal work stations have suddenly emerged as a 
focal point for competition in the office-automation 
market. Seven manufacturers have introduced personal 
work-station products in the last year, five of them 
start-ups linking their future to the success of this new 
concept. After such a flurry of introductions, and with 
at least seven more on the way, it's time to crystallize 
the personal work-station concept, look at the dynamics 
that are generating such interest and see how the 
market is shaping up. 

The work-station concept 

"The personal work station," explains Brian Rosen, a 
vice president at Three Rivers Computer, "is a 
multifunctional tool that serves the needs of one 

98 

individual." This statement summarizes the two key 
aspects of the personal work-station concept. First, the 
work station has the versatility to address all of an 
office worker's computing needs with a single integrat
ed system. Second, and most distinctive, it is dedicated 
to a single individual: instant availability and personal 
control elevate the role of an office worker from that of 
a system operator, an appendage to the equipment, to 
that of an autonomous tool user. 

The combination of these two properties in a single 
product is what sets the personal work station apart 
from previous systems. In terms of hardware, a 
personal work station can be defined as a system that 
gives each user his own screen, processor, memory and 
mass storage, together with some provision for 
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Instant availability and personal control 
elevate the role of an office worker from 
that of a system operator, an 
appendage to the equipment, to that of 
an autonomous tool user. 
resource sharing. Wang's Office Information System 
(ors) series of work stations and Datapoint's 3800 series 
of attached processors, a part of their attached resource 
computing (ARC) system, both approach the personal 
work-station concept closely. They support both word
and data-processing applications and provide local 
program execution. But neither system is capable of 
fully independent operation. They both rely on a 
remote shared processor (a cluster controller for Wang, 
a file server for Datapoint) for program paging and file 
storage. Personal computers, which have been working 
their way up from the hobby to the office market, are 
also similar to the new personal work stations. The 
difference is really one of degree: personal work 
stations provide the capacity for significant business 
applications and are strongly oriented toward the office 
environment. This is most apparent in the "look" of the 
new equipment, which shows close attention to 
ergonomic and aesthetic factors. 
factors. 

Very broadly, the evolution of business systems 
architecture has already moved through two distinct 
stages and is now entering a third. In the 1960s and 
earlier, technology and economics dictated a completely 
centralized approach. These batch-oriented systems 

Controller 

860 IPS work station 

Controller Keyboard 

860 IPS work station 
Electronic 

printer 

provided little sharing of data between applications 
and, from the end user's viewpoint, extremely poor 
responsiveness and flexibility. During the 1970s, 
responses to the disadvantages of batch systems took 
two major forms: creation of timesharing and data-base 
management systems (DBMS) for centralized machines, 
and the development of distributed data-processing 
(DDP) based on the availability ofrelatively inexpensive 
minicomputers. Timesharing and DBMS technology 
provided good resource and data sharing among a 
community of users, but responsiveness remained poor. 
Dedicated minicomputers, while they provided local
ized control and excellent responsiveness, disallowed 
sharing of data and resources and resulted in costly 
duplication. 

Personal work stations represent the logical culmina
tion of many recent developments, such as intelligent 
terminals and minicomputer networks, that were 
designed to overcome the disadvantages of timesharing 
and DDP systems. By taking the next step-
distributing intelligence to the point of need, and 
relying on local area network (LAN) technology for 
resource sharing-personal work stations overcome the 
drawbacks of both previous approaches (Fig. 1). Gerry 
Stanley, vice president of marketing for Apollo 
Computer, talks about his company's philosophy in just 
these terms: "We believe we're marrying two concepts 
of the '70s-dedicated minis and timesharing-into the 
computing concept of the '80s." 

Overcoming the productivity crisis 

Recent economic and demographic trends are 
producing a productivity crisis in the office. The 

File 
server 

Non-Xerox 
printers 

OCR 

Communication 
server 

Photo 
composers 

Fig. 1. Structure of distributed work-station networks shown here is a representative Xerox 8000 schema based on the Ethernet local area 
communications network (dark line in center). 

MINI-MICRO SYSTEMS/April 1981 99 



.No mi11icomputer in 
given you more power 

11111111111111111111111111111111111 ~ 



Digital's new PDP-W24. 
The custom LSI UNIBUS 
processor with megabyte 
memory expansion for real 
mid-range systems capability 

Digital introduces the latest addition to its 
historic line of PDP-U minicomputers. The new 
PDP-U/24. A system with so much power per 
dollar, it will change your ideas of what to expect 
from a minicomputer. 
More Base CPU Power 

The PDP-U/24 starts at $U,OOO. Yet it offers 
128 Kbytes of parity memory along with optional 
22 bit addressing and added memory expansion 
capabilities. The full PDP-U instruction set, 
including the Extended Instruction Set of the 
larger, more powerful PDP-Us. A real-time clock. 
Two serial line interfaces. And our advanced LSI 
technology, which means lower power consump
tion, more expansion space, easier maintenance, 
and increased reliability. 

Options? Plenty. Including our PDP-U 
instruction set microcode extensions which offer 
enhanced FORTRAN and COBOL performance. 
And main memory expansion-up to a full 
megabyte-with battery backup. 

If we were to stop right here, 
the PDP-U/24 would be quite a story. 
But there's more. 
More Systems Power 

With the PDP-U/24, you can 
get our popular PDP-U family 
operating systems, including RT-U, 
RSX-US, RSX-UM and RSTS/E. 
And the layered software products 
that go with these systems. Numer

$19,800* 

there, on to VAX. So you can protect your soft
ware investment no matter where you take your 
applications. Which leads you to another kind 
of power. 
More Applications Power 

The extensive capabilities of the PDP-U/24 
allow a wide range of systems configurations. 
No matter what your applications needs, you can 
tailor a PDP-U/24 box or system with great flexi
bility and low cost. The examples shown here 
only begin to indicate the enormous growth 
potential of the PDP-U/24. Beyond that you have 
the full range of UNIBUS options, peripherals, 
and PDP-U family systems. 

And of course, every PDP-U/24 comes with 
Digital's service and support team of more than 
14,000 specialists in over 400 locations 
worldwide. 

The PDP-U/24. It starts at $U,OOO. But where 
you go from there could make history. 

For complete information, contact your local 
Digital representative or Digital Equipment 
Corporation, 129 Parker Street, PK3-2/M94, 
Maynard, MA 01754, Attn: Media Response Man
ager. In Europe: Digital Equipment Corporation 
International, 12 Av. des Morgines, CH-1213 Petit
Lancy/Geneva. In Canada: Digital Equipment of 
Canada, Ltd. 

$35,000* $62,700* 
ous high level languages. Powerful 
information management tools like 
DATATRIEVE for inquiry and report 
writing, FMS for screen formatting, 

RT-11 based dual RX02 
system with 128 KB 
memory. 

and RMS for record management. Plus 
Digital's complete networking and communica
tions capabilities, DECnet™ and INTERNET.™ 

RSX-llM based dual 
RL02 system with 
256 KB memory. 

RSTS/E based dual RK07 
system with 256 KB memory. 

The PDP-U/24 is software compatible across 
the en tire range of PDP-U processors. And from 

$11,000* 
PDP-11/24 CPU with 128 KB memory in a 
51/4'' box. With 256 KB, $13,000.* A 101/2'' 
box with 256 KB, $15,000.* 

•Prices apply to U.S. only, for single-unit quantity, fully supported systems. 

~D~DD~D 
We change the way 

the world thinks. 



Personal work stations represent the 
logical culmination of many recent 
developments, such as intelligent 
terminals and minicomputer networks, 
that were designed to overcome the 
disadvantages of timesharing systems. 

salaries have generated attention-catching jumps in 
overall staff costs. Meanwhile, the cost of computing 
equipment has been falling at an equally dramatic rate, 
from 5 percent to 20 percent yearly depending on 
market segment. Given the low per-capita investment 
in most offices today, usually on the order of $2500 
versus $15,000 to $20,000 for manufacturing or 
agriculture, it's not hard to see the tremendous growth 
potential of the office-equipment market. 

response of a growing number of businesses is to follow 
the same strategy that has worked in the past
investing capital to provide more powerful and 
productive tools. 

Concurrent with this "market pull" is an equally 
powerful "technological push." Technical developments 
in the last few years have crowded one upon the other. 
Microprocessors have enabled high-volume production 
of reliable and inexpensive computing power. High
density RAMs provide affordable space for large 
applications and sophisticated operating systems. The 
tight coupling that is possible among processors, 
memories and displays allows use of large, high
resolution screens that support detailed images, 
flexible graphics and multiple windows. High-density 

The traditionally low rate of office productivity 
growth, about 2.5 percent annually, together with the 
move toward an information- and service-based econo
my, has already swollen the ranks of office workers 
beyond 40 percent of the total U.S. working population. 
Growing numbers of office workers and sharply rising 

Manufacturer 
Model 

Screen size 

Chlncter 
formetton 

Graphics 
capability 

Interaction 
aids 

CPU 

Standard bus 

RAM Memory 
(ln by1ea) 
(minimum/maximum) ......... 
(lntsytes) 

Local area 
network 

Prognimmlng 
languages 

Operating 
system 
features 

Xerox 
860 

Operational 

8 1/2- x 11-m. 

None 

CAT 

16-bit 
Intel 
8086 

No 

128K 256K 

Dual floppies 
600Kto2.4M 

or 
1 2Mlloppy 

and 
5Mor10M 
Winchester 

10-MHz 
Ethernet 

BASIC 
Program Mode 

II 

Foreground: 
background 

AM 
Jacquard 

J500 
Operational 

12-in. diag. 

None 

None 

16-bit 
National 
IMP16 

No 

128K 256K 

2to8 
500K ftapplea 

and 
Oto8 

12Mor24M 
oartrldgell 

No 

Foreground/ 
background 

Convergent 
Technologies 
work station 

OEM 

15-in. di~g_onal 

User
defined 
graphics 

characters 

16-bit 
Intel 
8086 

Intel 
MuMlbul 

64K 1M 

No 

Auembler. 
8ASlC 

COBOL 
FORTRAN 

Multiple 
concurrent 
processes, 

window 
manager, 

16M-byte virtual 
address space 

Table 1. Comparing the important features of the personal work stations surveyed in this article. 
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Artelonlca 
Serlea1000 

OEM 

15-in. di~onal 

9x15 
matrix 

Fixed 
set 

Standard line 
drawing characters 

or optional 
864 x 512 pixel 

graphics memory 

None 

16-bit 
Intel 
8086 

Intel 
Mulllbua 

64K 832K 

1 to 8 ftoPPes 
to maximum 8M 

and 
1to8 

Wlnchelters to 
maximum 240M 

No 

Tree-structured 
filing 

system 
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floppy-disk drives and small Winchester-disk drives 
can provide local storage in packages suited for the 
office. And, most crucially, the development of 
low-cost, high-bandwidth LANf': has laid the ground
work for practical data and resource sharing in widely 
distributed systems. 

The combination of these quantitative improvements 
is leading to a qualitative revolution. The ability to 
dedicate signficant computing power economically to 
each individual has many implications. The simplicity 
and standardization inherent in personal work stations 
lead to lower costs and higher reliability. Dedicated 
nodes tied together by LANs mean systems with low 
incremental growth costs and unbounded size. Fast 
and, more importantly, consistent response times and 
high-resolution screens combine to create an interac
tive environment whose quality will extend the 
acceptability of computing tools to a wider range of 
users. 

Personal work stations can be sorted into four groups 

Three Apollo Axxa 
Rivers Computational System 90 
PERO Node 

Professional Professional Managerial 

81/2- X 11-in. 81/2- x 11-in. 81/2-x 1Hn. 

User- User-

~ defined defined 

1024 x 768 1024 x 800 Standard line 
pixel pixel screen drawing 

screen mapped mapped into characters 
into main separate graphics 
memory memory 

Touch- None LED display 
sensitive and message 

tablet lights 

16-bit 32-bit 8-bit 
microprogrammed Motorola Zilog 

Pascal P-code M68000 z00 
interpreter 

No Optional No 
Intel 

Multibus 

256K 1M 256K 1M 64K 

1Mfloppy 1Mfloppy Optional 
and and SOOK floppy 

12Mor24M 33M and 
Winchester Winchester 10Mfixed-

removable 
cartridge 

10-MHz 12-MHz Auto-dialer 
Ethernet ring network and 

1200-baud 
modems 

Microprogram Pascal. BASIC, 
Assembler, FORTRAN Macro 

Pascal keystroke 
sequences 

Multiple Multiple Foreground 
concurrent concurrent background , 
processes. processes. tree-structured 

window window manager. filing 
manager, distributed 
distributed file manager. 

file manager 16M-byte virtual 
address space 
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based on their target market segments: operational, 
professional and managerial end users, and OEMS. In 
the current state of flux, these classifications are no 
more than rough guidelines, but they are still useful 
because the needs of each market segment emphasize 
the value of different capabilities (Table 1). 

The operational end-user group includes clerks, 
secretaries and administrative assistants. The two 
machines in this group, the 860 IPS (information 
processing system) from Xerox and AM Jacquard's J500 
work station, both focus on providing word processing, 
data entry, filing and other administrative activities at 
entry-level prices between $15,000 and $20,000. These 
machines are both realizations of the much-heralded 
merger between word and data processing: the 860 IPS 
is an upgrade of the earlier 850 word processor, and the 
J500 is a fully software-compatible single-user version 
of the 16-terminal JlOO small business computer. 

The 860's large black-and-white screen emulates a 
full typed page. A CAT (capacitance activated transduc
er) allows simple cursor control: moving a finger on the 
CAT causes the cursor to move in the corresponding 
direction on the screen. As more skin contacts the CAT 
surface, by pressing harder or using more than one 
finger, the speed of the cur.sor increases. The 860 IPS is 
configured as three separate components: a keyboard 
with the CAT, a tiltable screen and a floor-standing 
controller containing the electronics and disks. A less 
expensive version is also available as the 860 PDS 
(partial-page display) with an 8¥2- x 6-in. screen. 
The CAT is optionally available as a separate unit. 
Xerox offers two "generic office applications" for the 
860 in addition to word processing: system activity 
recording, for generating automatic reports on system 
use, and records management. Custom applications 
may be developed in either BASIC or Program Mode II, 

a simple programming language based on the 860's 
math- and word-processing commands. 

The window manager of the PERO from Three Rivers Computer 
allows windows to be moved around the screen, enlarged or 
contracted, scrolled and clipped under user control. 
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Fast and consistent response times and 
high-resolution screens combine to 
create an interactive environment whose 
quality will extend the acceptability of 
computing tools to a wider range 
of users. 

The 860 is the first component of Xerox's new 8000 
network system. Marci Williams, manager of market 
communications for the 860, says the greatest dollar 
volume is still in secretarial/clerical applications, but 
the 8000 system lays the groundwork for extending the 
usefulness of the 860 into other areas. The 8000 
network system is based on the Ethernet LAN 
technology jointly announced by Xerox, Digital Equip
ment Corp. and Intel. It uses a coaxial cable with a 
maximum length of 1/2 mi. to provide 10-MHz packet 
contention communications among a variety of office 
equipment. The 8000 system compromises a number of 
"server" devices that provide services to all users on a 
local network, including large disk files, high-speed 
laser xerographic printers and communications gate
ways that link multiple Ethernet systems with each 
other, with other computer systems and with conven
tional telecommunications. 

The J500 provides the same powerful word
processing capabilities as the JlOO, which has come out 
on top in the DataPro user surveys for the past two 
years. Configured as a single desk-top unit incorporat
ing a screen, two 8-in. 500K-byte diskettes, and all 

l 16-bi t memory data out bus 

electronics, the J500 can run all of the applications 
software developed for the JlOO. This includes Data
Rite, a business programming system with facilities for 
file management and data-entry screen design, and 
Account-Rite, which comprises modules for general 
ledger, accounts payable and receivable and payroll. 
Although the J500 doesn't support local networking, AM 
Jacquard will introduce such a system after the IEEE 
has released its recommendations on LAN standards, 
says Roy Davis, J500 product line manager. 

The professional market segment is made up of 
engineers, purchasing agents, bank loan 'officers, 
brokers and the like. The preponderance of office 
paperwork is performed on their behalf, and it is widely 
recognized that integrating the disparate systems that 
typically support their work and bringing them all 
under a user's direct control provides the greatest 
opportunities for productivity improvement. The two 
work stations in this category, the PERQ from Three 
Rivers Computer and Apollo Computer's Computation
al Node, reflect the needs of this user group by 
providing sophisticated user interfaces and powerful 
computational support. With entry prices of $25,000 to 
$35,000, both products are configured with separate 
high-resolution bit-mapped screens, keyboards and 
controller units containing all electronics, disks and 
high-bandwidth LAN interfaces. 

PERQ (Fig. 2), a Pascal-oriented machine with a 
microprogrammed bit-slice CPU, directly executes 
Pascal P-codes at more than lM ips. A symbolic Pascal 
debugger works together with the word processor to 
aid in developing sophisticated application systems. 
The 4K words of 48-bit-wide microprogram memory is 

[ 16-bit memory data in bu s J 
A 

l 20-bit memory address bus 

l • 1 1 

I ~ 16-bit j l Memory ] CPU Display 1/0 channel controller 

t t J J J 
Disk LAN Opt ion Opt ion 

control control A B 

1 t. J t. l 
ll 16-bit data 1/0 bus 

t t 

I l 7-bit 1/0 address bus 

J + 

~ 8-b it 

J l GPIB ] l RS232 J 
Touch Floppy Keyboard µp tablet disk 

I I I 1 1 l 
l 8-b it up 1/0 bus 

Fig. 2. Block diagram of the Three Rivers PERO system architecture. 
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MEETING YOUR NEEDS 
IN MICROPROCESSORS 
Zilog builds the 
most advanced 
microprocessors 
available today. 
Work them yourself 
at a Hall-Mark center 
near you. 

From components and support 
devices to software and 
development systems, 2ilog's 
advanced family of microprocessor 
products are designed and ready 
to keep pace with your future. 

Proven manufacturing processes 
combined with advanced 
architecture give you uncommon 
performance: from the 8-bit 280 to 
the 16-bit 28000. 

ZS MICROCOMPUTER 

The 28 is the world's most 
ingenious computer-on-a-chip. It 
offers 2K of ROM, 128 bytes of 
RAM, four 8-bit 1/0 ports, two 
counter/timers, serial 
communications and a 28000-like 
instruction set. 

zao MICROPROCESSOR 

The world 's most popular 8-bit 
microprocessor is now available in 
2.5, 4 and 6 MHz. This industry 
standard 8-bit CPU gives you 158 
instructions, downwardly 
compatible with the 78-instruction 
set of the 8080A plus many other 
useful features such as a dual 
register set and on-chip refresh 
logic for dynamic RAM. 

~ 
Zilog 

I would like more Information on 
ZILOG Microprocessors. Please send 
me information on: 

D ZB 
D ZBO 
D ZBOOO 
D Development system 
D I want hands-on demonstration 

Name _________ _ 

Company ________ _ 

Address----------
City ______ Zip ___ _ 

Phone __________ I 
Jim Burnett I 
Hall-Mark Electronics Corp. I 
Box 222035 
Dallas, TX 75222 HMSHs I --------------

1-MLI: 
Hall-Mark Electronics Corp. - Dallas. Texas 

CIRCLE NO. 62 ON INQUIRY CARD 

zaooo MICROPROCESSOR 

The world 's most powerful 16-bit 
microprocessor gives you a 
mainframe-like architecture and 
instruction set on a single chip. 
You'll write code easier and it'll be 
more compact because the 28000 
offers more registers, data types, 
instructions, addressing modes 
and addressing space than 
comparable 16-bit micros. 

What does it take to meet your 
microprocessor needs? As your 
ideas race into the future, 
Hall-Mark and 2ilog are ready to 
help. Today. To arrange a 2ilog 
demonstration or for parts, specs 
and application data, call Hall-Mark. 

NORTHEAST 

Baltimore (301 )796-9300 
New England (800)257-7837 
Philadelphia (215)355-7300 

SOUTHEAST 

Huntsville (205)837-8700 
Ft. Lauderdale (305)971-9280 
Orlando (305)855-4020 
Raleigh (919)832-4465 

MIDWEST 

Chicago (312)860-3800 
Kansas City (913)888-4747 
Milwaukee (414)761-3000 
St. Louis (314)291-5350 
Minneapolis (612)854-3223 
Columbus (614)846-1882 
Cleveland (216)473-2907 

SOUTHWEST 

Austin (512)258-8848 
Dallas (214)341-1147 
Houston (713)781-6100 
Tulsa (918)835-8458 
Western Sales (800)527-3272 





The 8000 system comprises a 
number of 'server' devices that 
provide services to all users on local 
networks, including large disk files. 

optionally writable, and a microprogram assembler 
~nables the development of interpreters for additional 
programming languages. The 1024 x 768 pixel 
black-and-white screen is bit-mapped into main memo
ry, allowing the use of text characters in any typeface 
and size. Special hardware allows rectangular sections 
of the screen image, which is refreshed at 60 Hz 
non-interlaced, to be copied or moved in a single refresh 
cycle. A touch-sensitive tablet facilitates user interac
tion with displayed objects. The PERQ operating system 
supports both multiple concurrent processes and 
multiple independent windows on the screen, one or 
more for each active process. This means that several 
projects can be spread out on the screen, and a user can 
shift attention between them easily. The PERQ 
operating system also provides a distributed file 
structure so that users can easily share data. By 
adopting Ethernet as its LAN technology, PERQs can 
communicate rapidly with each other and with all other 
Ethernet devices, including Xerox's 8000 systems 
servers. 

The Apollo Computational Node provides capabilities 

similar to PERQ's, but the Node is based on a 32-bit 
architecture with a 16M-byte virtual address space 
supported by two Motorola M68000 processors. The 
Apollo Node maps its screen into a separate 128K-byte 
display memory. The Apollo is the most network
oriented of the current products; termed a "Computa
tional Node,'' it is clearly intended as only one 
component in a larger distributed system, called 
DOMAIN, for distributed operating multiple-access 
interactive network (MMS, January, p. 14). DOMAIN 
connects Computational Nodes by a coaxial cable 
supporting a 12-MHz packet-ring network. Apollo's 
distributed file system creates a single network-wide 
name space for data and programs. The network 
bandwidth is the same as that of the local disk 
controller; there is a single block-multiplexed DMA 
channel shared between the local disk and the network. 
As a result, a user does not have to know the actual 
location of programs or data objects, and the Node can 
operate normally even without its own local disk. 

The Series 1000 office work station from Artelonics 
(Fig. 3) and the Convergent work station from 
Convergent Technologies (MMS, October, 1980, p. 85) 
are both highly modular systems, intermediate in 
power and display capabilities between the operational 
and professional product groups. They are targeted at 
OEMs and could fit into any of the three end-user 
categories. Both systems are built around 16-bit Intel 
8086 processors and the Intel Multibus, making a wide 

The Series 1000 from Artelonics, a highly modular system, is intermediate in power and display capabilities between the operational and 
professional product groups. 
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FRESH IDEAS 
ARE GROWING AT ALTOS 

Silicon Valley. California. At one time 
few places in the world were as 
abundant with orchards. Today. no 
other area is as technologically 
fertile. And nowhere on earth is the 
business climate as prolific with 
computer innovation. 

Yet within this competitive 
environment. one microcomputer 
firm continues to grow above the 
rest. Altos Computer Systems. 
Recognized as a world leader in 
single board microcomputer technol 
ogy. Altos flourishes on its ability to 
produce ideas and deliver them to 
the market while they're still fresh 
and packed with price performance 
value. 

System 
Software 

Fresh ideas like Altos· new 
ACS8000-6 / MTU single board micro
computer system with a DEi V4-inch 
cartridge tape back-up drive. and 
Shugart's 8-inch floppy and 14-inch 
Winchester hard disk drives. with 
total on-line capacities from 14.5 
MBytes to 58 MBytes. 

The ACS8000-6 / MTU joins 
Altos' growing family of products 
that branch out to a multitude of 
single board system configurations 
to serve the OEM. the business 
sector. and many other end users. 
These systems range from the 
ACS8000-2 with its dual 8-inch 
floppy disk drives. to the powerful 
ACS8000-5, which is upgradable to 
any of Altos ' hard disk and multi
user systems. 

Altos supports three industry 
standard operating systems: single / 
multi-user CP/ M~ OASISt and Altos ' 
proprietary AMEX:· Seven high level 
programming languages are offered 
which are CP/ M or AMEX compatible. 

Ideas aren't the only things 
growing at Altos. In three years over 
4,000 field-proven microcomputer 
systems have been shipped world
wide to an ever-increasing customer 
base of over 300 companies. And 
recently a new facility has been 
acquired, expanding Altos' plot to 
over one-and-a-half acres of 
production facilities. 

Packed with 
Fresh Ideas 

floppy 
Disks: 

.5Mb-2Mb 
And Cartridge 
Tape Back-Up 

Weed through the micro
computer system alternatives. No 
matter what your application. you 'll 
pick Altos. 

For specific details about 
pricing or performance. call or write: 

(ALOO)) 
Winchester Disk: 

14.SMb-SSMb 
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Altos Computer Systems, 
2360 Bering Drive. San Jose. CA. 
95131. (408) 946-6700, Telex 171562 
ALTOS SNJ. 

CIRCLE NO. 64 ON INQUIRY CARD 

COMPUTER SYSTEMS 
•cPt M is a registered trademark of 01g1tal Research , Inc. 
t OASIS is a registered trademark of Phase One Systems. Inc 

© 1980 Altos Computer Systems 
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The Apollo is the most network-oriented 
of the current products; it is clearly 
intended as only one component in a 
larger distributed system, called 
DOMAIN. 

variety of off-the-shelf components available to system 
builders. 

Artelonics sees itself as a tool manufacturer moving 
in the direction of a systems house, says Rick Eckland, 
marketing services director. The first step in this 
direction is a program of certifying Multibus
compatible peripherals for use with the Series 1000 and 
providing a modular set of operating system utilities for 
driving them. Configured as a desk-top unit containing 
a display, all electronics and a detached keyboard, the 
Series 1000 can be expanded to include a variety of disk 
drives, printer controllers and communications options. 
Though the standard green-on-black display provides 
only a fixed character set, an optional 864- x 512-pixel 
graphics memory can be added to allow independent 
manipulation of both text and graphics. 

The unusual appearance of the Convergent work 
station is evidence of careful attention to ergonomic 
factors . Matt Sanders, product design engineering 
manager, says the user-defined green-on-black charac
ters are large enough to be read at a comfortable 
distance, and that the screen can be tilted and swiveled 
to eliminate glare. The electronics are mounted to the 
side of the screen, a design that provides a convenient 
place to put reference documents and keeps them in the 
same focal plane as the screen. This eliminates another 
common source of eyestrain. For applications requiring 
more than four additional Multibus cards, or requiring a 
smaller desk-top unit, the electronics can be kept in a 
floor-standing enclosure. Although Convergent does 
not yet support a LAN-it is also waiting for the IEEE 

Floppy
d1sk 

cont roller 

Expan sion 
module 

standards committee report-it is possible to configure 
a Convergent work station as a shared resource 
processor (SRP). One SRP can provide shared peripher
als and files for as many as 16 Convergent work 
stations. 

The proper approach for the managerial end user is 
still uncertain. This group is similar to the professional 
group in that a great deal of paperwork is performed 
for them. However, their primary job is working with 
people; this group will use the systems much less 
frequently, and will consequently require an extremely 
easy-to-use interface. The applications they require are 
also less computation-intensive and far more communi
cations-oriented. Because the value of any communica-

The System 90 from Axxa supports a manager and a secretary as a 
team, allowing two screens to share the same files and electronic 
mail address. 

Graphics 
memory 

Fig. 3. Block diagram of the Artelonics Series 1000 office work station architecture. 
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Members of this exclusive circle of 
PRIAM Winchester disc drives have some 
uncommon things in common. With 
capacities from 10.8 to 158 Megabytes. 
they have the same interface. And they 
all connect quickly and easily to micro
processor 110 busses through PRIAM's 
SMART or SMART-E Interface. 

With a simple adapter your system 
can have the remarkable reliability of 
Winchester disc drives. And PRIAM's 
DISKOS drives give you the lowest cost
per-megabyte for your system database. 

SMART Gets Smarter! 

With its own sophisticated pre
programmed microprocessor. PRIAM's 
SMART Interface gives you comprehen
sive disc subsystem functions. including: 

Control of any combination of one to 
four PRIAM Winchester disc drives. 

Automatic alternate sector assignment 
for disc-defect transparency to the 
host processor: 

In addition to all SMART functions. 
PRIAM's new SMART-E Interface pro
vides ECC. streamlined software, sector 
interleaving, a 2048-byte buffer, and 
logical-sector addressing. Both the 
SMART and SMART-E come to you on 
a single 8" x 14" printed circuit board 
that is powered from the drive. And it 
piggybacks on the drive or mounts 
separately. 

Meet The Elite! 
PRIAM's High-Capacity, 

Low-Cost 14-lnch Drives 
PRIAM's high-technology 14-inch disc 
drives have capacities of 34, 68, or 158 
megabytes, and they all fit in the same 
7" x 17" x 20" package, including 
optional power supply. Fully servoed 
linear-voice-coil head positioning is 
reliable and fast- 45 ms average for the 
34 and 68 megabyte drives and 40 ms 
for the 158 megabyte version. Track 
to track is 8 ms. 

Brushless DC spindle motors in all 
PRIAM drives assure mechanical 
simplicity, precise disc speed control. 
and operation anywhere in the world 
without change. No relays. mechanical 
brakes. brushes, belts. or pulleys. Pure. 
reliable electronic control. Elegantly 
simple. 

The Talk Of The Town: 
PRIAM Eight-Inch-Disc Drives! 

Debut a Winchester disc drive in place of 
a floppy disc with PRIAM's DISKOS 
3450 and 7050, expanding your data
base to 35 or 70 megabytes. Thorough
bred performance goes with their .linear 
voice-coil positioners: seek times are only 
40 ms average and 8 ms track-to-track. 
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If you need an even lower-cost drive, 
the DISKOS 1070 gives you a 10.8-
megabyte capacity with stepper-motor 
positioning. Seek t imes are 73 ms 
average and 23 ms track-to-track. And 
they're just as SMART as other PRIAM 
drives when used with PRIAM's SMART 
or SMART-E Interface. 

More Basic Interface Options! 
To those who have their own controller 
plans. PRIAM offers lower-cost drive-level 
interfaces. PRIAM's bit-serial NRZ data 
interface. similar to the evolving ANSI 
standard. has an 8-bit bidirectional 
control bus for easy connection to 
popular 8 and 16-bit microprocessors. 
Data separation is included in all 
PRIAM drives. 

And if you have a Storage Module 
controller. you can use it and your soft
ware with PRIAM"s SMD Interface to 
update your system with Winchester 
drives quickly and inexpensively. 

For complete information about the 
SMART and SMART-E Interfaces and 
PRIAM's SMART SET of Winchester disc 
drives. RSVP by telephone or write to: 

Visit us at NCC. 
Booth #4704 & #4705, 
Concourse Level, 
McCormick Place. 

IP!RJAM 
3096 Orchard Drive San Jose, CA 95134 

Telephone (408) 946-4600 TWX 910-338-0293 



Managerial end users' primary job is 
working with people; this group will use 
the systems much less frequently and 
will require an extremely easy-to-use 
interface. 

tions device increases exponentially with the number of 
compatible units available to talk to, some people argue 
that a simple and low-cost system is needed, which 
supports electronic mail and little else. 

The System 90 Electronic Office from Axxa takes a 
different tack. At an entry price of $30,000 to $40,ooo, 
the System 90 is aimed at the small group of users on 
"mahogany row"-managerial executives. It provides a 
very general set of communications and adminstrative 
features as part of its base-level software, including 
electronic mail, filing modeled on a file drawer and 
folder, word processing, a calendar and a Link program 
that automates the connection and logging-in processes 
required in communications with remote mainframe 
computers. The System 90 is unique in its support of a 
manager and secretary as a team, allowing two screens 
to share the same files and electronic-mail address with 
a special private-mail channel for coordination. The 
System 90's architecture employs three 8-bit Zilog Z80s 
as file processor, communications processor and 
applications processor. A fourth Z80, also an applica
tions processor, supports the secretarial screen. 
Because Axxa has implemented local networking by 
using telephone lines and 1200-baud modems, the basic 
system also supports remote access to all functions by 
traveling executives. Because security and privacy are 
issues of particular concern to managerial users, Axxa 
writes information on both halves of its split lOM-byte 
fixed/removable cartridge disk to guard against disk 
failures. In addition, its filing system provides invisible 
secret files and conventional password protection. 

The JSOO work station from AM Jacquard supports point-to-point or 
remote communications with the rest of the AM product line, 
including their high-quality phototypesetters. 

Although all of the products discussed here are new, 
they didn't just emerge out of the blue. The develop
ment of next-generation computing resources in 
universities and corporate research groups has been 
proceeding in the direction of personal work stations for 
some time. The Alto work station developed by Xerox 
at its Palo Alto, Calif., research center in 1974 was the 
first, and it has been followed by the Dorado work 
station. These machines have seen rather wide use 
within Xerox and form the background for the 860 and 
the 8000 network systems. The Massachusetts Institute 
of Technology's Artificial Intelligence Laboratory 
developed the LISP machine, a powerful personal work 
station devoted to the LISP programming language, in 
1977. A commercial version is due to appear shortly. 
Bolt Berenak and Newman, a research and consulting 
organization, has developed the Jericho work station; 
Stanford University is building the SUN work station; 
MIT's Laboratory for Computer Science has designed 
the Nu work station, which should also be commercial
ized soon, and Carnegie-Mellon University is working 
on the SPICE work station. 

The trend toward personal work stations as key 
elements of office-automation systems is well
established, given the rapidly increasing amount of 
user experience, the education of the business commu
nity and the coming release of IEEE's LAN standards. 

Before long, OEMS that have been investigating the 
equipment discussed here can be expected to start 
introducing advanced systems attacking a range of 
vertical markets. As qualitative changes in the 
relationship between man and machine allow computing 
tools to reach an ever-growing segment of the office 
work force, the personal work station will emerge as a 
tool with almost universal applications. • 

Sandor Schoichet, a former design engineer for Burroughs 
Corp. and Dataproducts Corp., is working for his doctorate in 
computer science as a member of the Office Automation 
Group in the Massachusetts Institute of Technology's 

The Xerox 860 IPS is a multifunctional system that combines word Laboratory for Computer Science. 
processing with data and records processing. 
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The Prime system 
builder's kit. 

Just add your software 
and sell. 

Our small, 32 bit, 50 Series com
puters come packed with everything 
you need, including the same in
depth support and system installation 
that we provide with our most power
ful systems. All you have to do is add 
your own application software. 

We offer the Prime 150 and 450 
in minimum quantities of five, with 
an unusually aggressive discount 
schedule. Our delivery time is one of 
the fastest in the industry 

And as part of the package, you get 

our large-system performance: up to 
32 million bytes of virtual memory for 
each of up to 32 simultaneous users; 
our PRIMOS operating system that 
supports extensive communications 
~nd networking; and a wide range of 
industry-standard languages like 
COBOL, Pascal, PL/1 and FORTRAN. 

So when you need a powerful 32 
bit system, get in touch with the com
pany that gives you a lot more than 
just hardware. Write Prime Computer 
Prime Park MS 15-60, Natick, MA 
01760. In Europe: Prime Europe, 6 
Lampton Road, Hounslow, Middlesex 
TW3 l]L, England. Tel. 01-570-8555. 

PRIME 
Computer 
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INTEGRATED 
OFFICI SYSTIMS 

Homing in on 
the advanced 

work-station market 
HOWARD ANDERSON, The Yankee Group 

A concept embracing terminals, 
printers and specific applications, 

the most important being electronic mail 

The demand for advanced work stations (A wss )
multifunctional office utilities for information process
ing, retrieval and communications-is enormous. The 
information explosion generated by the past decade's 
advances in computerization has catalyzed the demand 
for such a device. Managers and executives rely on fast 
access to information for decision-making, and the 

declining cost of processing power enables them to have 
personal tools for manipulating, integrating and 
analyzing that information. But while office automation 
has reached secretaries via word processing and has 
involved operations managers and auditors via the 
small business computer, it has yet to affect the vast 
majority of white-collar workers. 

Personal 
computers 

(very small business 
computers) 

I 
1. Price 
2. Distribution 
3. New markets 
4. Softw1 packages 

I I 
1. Maintenance 1. Configurations 

lnlelllflent 2. Display Advanced 2. New markets 
..-m1n111 3. Communications work station 3. Software 

4. Architecture 4. Peripheral 
attachment 

1. Software f 
2. Human features (friendly) 
3. Hum an design 
4. Display 

l 
Word 

processing 

Fig. 1. Four product lines-word processors, small business computers, personal computers and intelligent terminals
are contributing to the evaluation of the advanced work station. 
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Small 
business 

computers 
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Advanced image/text processors 
combine copier and printer functions 
with telecommunications to transmit and 
receive information and to produce hard 
copy on demand, locally or remotely. 

The reason? Today's systems are too generic; line 
managers need specially designed systems just for 
their needs. This can be done in hardware or software, 
but it must be done. And users must take a major hand 
in individualizing their systems. 

A recent Yankee Group survey of 1300 current and 
potential terminal users was performed to determine 
the features and range of abilities desired in an A ws by 
management users. Eighty-two percent of those 
surveyed were managers and executives. The results 
indicated that: 

• Voice output, electronic mail and calculator 
functions were of low priority, while stand-alone 
processing, easy peripheral attachment, easy access to 
data bases and the ability to communicate easily with a 
number of other devices were very important. 

• Users would pay on the average 13 percent more 
for easy peripheral attachment, 13 percent more for 
stand-alone processing, 17 percent more for easy 
communications and 13 percent more for sophisticated 
data base access. 

• Current users would pay on the average only 3 
percent more for electronic mail, 4 percent more for 
calculator functions and 2 percent more for voice 
output. 

• Potential users would pay on the average $2300 for 
an advanced work station (v.'ithout printer and 
memory). 

• When given the choice between a dedicated 

(billions) 

2.00 

1.75 

1.50 

1.25 

1.00 

.75 

.50 

1978 1979 

Source: The Yankee Group 

Electronic mail 
messages 

1980 1981 1982 1983 

terminal and a multifunctional terminal of equal cost, 94 
percent of the respondents chose a multifunctional 
terminal. If the multifunctional terminal cost more than 
the dedicated terminal, users and potential users would 
be willing to pay 15 percent more for the multitasking 
device. 

• Given diagnostics and a $40 cost savings per 
month, 94 percent of the respondents would perform 
simple maintenance on their terminals. 

The technologies required to meet the price/perfor
mance standards of the advanced work station are 
either existing or likely to emerge in the next two to 
four years. Four current product lines are contributing 
to its evolution: word processors, small business 
computers, personal computers and intelligent termi
nals (Fig. 1). In The Yankee Group's analysis, "The 
current word-processing market will contribute most 
to, and be most impacted by, the development of the 
advanced work station." 

Word processors are used almost exclusively for text 
manipulation, but they are increasingly finding applica
tions in data processing and communications. World
wide shipments of word-processing keystations are 
expected to grow more than 40 percent during 1980, up 
from 58,000 in 1978 and from 89,000 in 1979. This rapid 
growth is expected to continue throughout the early 
1980s with 35 percent growth in keystation shipments, 
and a steadily diminishing growth rate in shipment 
value (from 27 percent in 1980 to less than 15 percent 
during 1983). The cost of word-processing systems will 
decline 15 to 20 percent annually in the next five years. 
Yankee Group research indicates there are 382,500 
word-processing systems installed. 

The trends in word processing during the next five 
years will be: 

• A migration from shared-logic to a shared-system 
concept. 

$1.50 

1.25 

1.00 

.75 

.50 

.25 

s .00 

1978 1980 1981 1982 1983 

Fig. 2. Vendors are beginning to commit large amounts of capital to Fig. 3. Technology is forcing down the cost of electronic mail as the 
marketing electronic-mail systems. cost of physical distribution climbs higher and higher. 
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MEETING YOUR NEEDS 
IN MICROPROCESSORS 
Tl's 9900 16-bit 
Family offers you 
performance, 
economy and 
growth-ability 
through 
compatibility. 

The 9900 Family is designed 
around a highly advanced 
memory-to-memory architecture 
that cuts programming time. It 
uses a uniform instruction set, a 
common memory bus and 
peripheral interface ... and the 
same development system. This 
protects you against software 
obsolescence. 

Broad and flexible, the 9900 
Family spans the field of 
microprocessors, microcomputer 
modules and minicomputers. 

You can begin at any level: 
component, module or system, 

Tl9900 Development System at a 
Hall-Mark Demonstration Center 

and move as you wish within the 
Family. Your software stays valid. 
Your investment is not wasted. 

We have microprocessor 
specialists who are trained and 
dedicated to meet your needs with 
product and information. Ask for 
literature, application bulletins or a 
hands-on demonstration. 

Hardware and software support 
are excellent: Tl PASCAL, 
POWER BASIC and FORTRAN 
boost programmer efficiently while 
reducing maintenance. 

And if project turn-around is 
critical, Tl's no-wait Advanced 
Microprocessor Prototyping Lab -

TEXAS INSTRUMENTS 
fNCORPORATEO 

----------------. D Please send me Information on 
Tl's 9900 family 

D Please send me Information on Tl 
Printers and Terminals 

Name __________ _ 

Company _________ _ 

Address _________ _ 

City ______ ~ip. ___ _ 

Phone, __________ _ 

........ -.... 
Jim Burnett i' Tl '\ 
Hall-Mark Electronics { System 
Box 222035 """' Center 

~~~~~E~--::_--~~~~ 
• Trademark Texas Instruments Incorporated 

1-MLI: 
Hall-Mark Electronics Corp. - Dallas, Texas 
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AMPL* - can cut overall program 
development by as much as 30 to 
60 percent. 

Give us a call and find out how 
Hall-Mark and Tl can meet your 
needs. 

Tl and Hall-Mark: working 
together to meet your needs in this 
changing world. 
NORTHEAST 
Baltimore (301 )796-9300 
New England (800)257-7837 
Philadelphia (215)355-7300 

SOUTHEAST 
Huntsville (205)837-8700 
Ft. Lauderdale (305)971-9280 
Orlando (305)855-4020 
Raleigh (919)832-4465 

MIDWEST 
Chicago (312)860-3800 
Kansas City (913)888-4747 
Milwaukee (414)761-3000 
St. Louis (314)291-5350 
Minneapolis (612)854-3223 
Columbus (614)846-1882 
Cleveland (216)473-2907 

SOUTHWEST 
Austin (512)258-8848 
Dallas (214)341-1147 
Houston (713)781-6100 
Tulsa (918)835-8458 
Western Sales (800)527-3272 



The potential market for intelligent, 
multifunctional copier/printers and 
image/text processors is forecast to 
reach $200 million to $300 million in 
end-user sales by 1985. 

• Major price/performance and ease-of-use improve
ments. 

• Increased multifunctionality, including communi
cations and increased data-processing capabilities. 

• Movement from hard-wired to software-driven 
architecture. 

• New forms of market distribution, including a 
dramatic increase in retail outlet sales. 

The Yankee Group believes that A wss will become a 
viable, cost-effective, mass-market product by the 
mid-1980s only if drastic changes are made in the way 
the devices are designed, manufactured, distributed, 
serviced, supported, packaged and adapted to the 
end-user. 

Low-end terminal systems will have to be distributed 
through channels other than traditional high-cost direct 
sales. The developing strategies of Digital Equipment 
Corp., Tandy Corp., Texas Instruments Inc. and IBM 

give these companies a head start in alternative forms 
of product sales. The key to the new forms of 
distribution will be adequate training, support, mainte
nance and applications assistance. 

In 1978, end users spent $870 million to maintain 
computer systems and peripherals. This figure will 
jump to more than $3 billion by 1986. Maintenance as a 
percentage of total systems cost will rise sharply in the 

World, printer 
controller, 
etc. 

Removable media 
(floppy disks bubble 
modules, RAMs) 

Detachable 
keyboard 

........, ,..., r-

DODD 
D~D 
CJCJ 
DCJD 

A financial advanced work station. 
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next five years because of lower systems cost and 
higher transportation and labor costs. 

By comparison, maintenance costs of large comput
ers will rise to 14 percent of systems cost by 1983, while 
maintenance costs of minicomputers and terminals will 
increase to 20 percent. Small business computer 
maintenance will amount to 24 percent of total system 
cost, and peripheral maintenance will reach 25 percent 
by 1983. 

Work-station printers move away from daisy wheels 

A key peripheral to the A ws is the printer. Within 
three to five years, newly developing "intelligent" 
copiers will evolve into multifunctional non-impact 
office printers, offering superior resolution, multiple 
fonts, integrated text and graphics and almost-silent 
operation. These devices will be shared by clusters of 
users and will be integral components of advanced 
office-information delivery systems. 

The de facto standards for office hard-copy output 
are the daisy-wheel and Selectric-style printer because 
most office-information systems are typically used for 
reports or correspondence, and most word processing is 
performed by clerical or support personnel. Formed
character impact printing will continue to be sufficient 
for most of these applications over the next five to 10 
years, guaranteeing a sizable intermediate-term mar
ket for daisy wheels, type elements and their progeny. 
However, a Yankee Group survey of some 1500 office 
printer users indicates that these formed-character 
impact devices are too noisy, too expensive and too 
limited in function for A ws applications. 

Similarly, dot-matrix impact printers, which have 
long been used to provide high-speed text and graphics, 
do not offer sufficient quality for office use and produce 

H 1gh-resolution 
~-- split screen CRT 

Optional keyboard 

N Y. Stock Exchange 
American Stock Exchange 
Dun & Bradstreet 
Dow Jones 
Interest rates 
Li nes of credi t 
" Money Mover" 
User-definable 
Calendar 
Wall Street Journal 
Memoranda 
Internal Mail 
Graphics formatting 
Bank balances 
Company financial data 
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Flat screen 
(on wall or ---
stand) 

Voice manager 

Dictate 
Number recall 
Store number 
6111 call time 
Buzz secretary 

---- Time readouts 

iii 1111111 
Task keys 

Billing records 
Start billing 
Stop billing 
Daily billing form 
Calendar 

TO: 
Peripherals, minicomputer, 

data bases, world 

A legal advanced work station. 

Alphanumeric keyboard 
(with calculator pad) 

noise at levels that are unacceptable. The unsuitability 
of this technology to the office is one reason for the 
bankruptcy of Sanders Technology. Sanders manufac
tured the Media 12/7, a dot-matrix impact printer 
designed specifically for office use. 

The solution is likely to be found in non-impact 
technology. New non-impact printers using lasers, ink 
jets, optical fibers and other imaging technologies will 
offer integrated text and graphics, multiple fonts, 
faster printing, high-quality output and virtually silent, 
reliable operation. Initially priced at $10,000 to $20,000, 

these printers will become price-competitive with 
today's daisy wheels over the next three to five years. 

The Yankee Group believes that users will flock to 
these new printers, using them as foundations for new 
office imaging systems. Many users are willing to 
configure their systems to justify the printers' high 
initial prices. More than 75 percent of The Yankee 
Group's respondents, of whom more than one-half were 
"white-collar decision makers," would be willing to 
share a printer with at least three work stations, and 
nearly 50 percent would be satisfied sharing such a 
printer with four or more work stations. 

Consequently, The Yankee Group believes there are 
two office printer markets. Less expensive daisy 
wheels and dot-matrix impact devices will be used 
primarily for internal correspondence and simple 
information access. As prices of these devices decrease, 
the printers will be justifiable as "personal" desk-top 
printers for immediate, local hard-copy output. The 
more costly imagers with multiple fonts, graphics and 
higher speeds will be shared by a number of users for 
information processing, report generation, external 
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File recall 
Memo to secretary (voice or screen) 
Briefs 
Note pad 
Legal news 
Internal correspondence 
Legal research 
Superior court docket 
Federal court docket 

correspondence, customized forms and other special
ized hard-copy requirements. 

Image/text processors combine several functions 

The logical next step will be the integration of 
developing imaging technologies with optical character 
recognition and image scanning, on-line communica
tions capabilities and bulk electronic storage to produce 
what The Yankee Group calls "advanced image/text 
processors." These processors combine copier and 
printer functions with telecommunications to transmit 
and receive information and to produce hard copy on 
demand, locally or remotely. First-generation 
image/text processors include the IBM 6670 Information 
Distributor, the Wang Intelligent Image Printer and 
Toshiba's DF-2000, marketed in Japan. 

The Yankee Group estimates the potential market for 
intelligent, multifunctional copier/printers and im
age/text processors to be between $200 million and $300 

million in end-user sales by 1985. The group further 
estimates that Xerox and Japan will initially dominate 
this market, with IBM, Wang and others close behind. 

Having made the transition from buzzword to reality 
(Fig. 2), vendors are beginning to commit large 
amounts of capital to marketing electromechanical 
systems, and users are devoting significant resources 
to its consideration and implementation. Technology is 
forcing down the cost of electronic mail (Fig. 3), as the 
cost of physical distribution climbs. • 

Howard Anderson is president of The Yankee Group, a 
Cambridge, Mass., consulting and market research firm. 
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Software is the keystone of every compClter system, 
All other elements of the total system are dependent on 
software, for it's software that makes those pieces fall 
in place. Software tools from SYSTEMS interlock 
these elements to provide the most economical and 
manageable high-performance 32-bit minicomputer 
system available. 

Whether you are designing, developing, or rr'laintaining 
a minicomputer-based operation, SYSTEMS can equip 
you with easy to use, functional software for maximum 
return on your computer-invested dollar and at low risk. 

SYSTEMS software packages have been designed 
to meet computer management's needs by applying 
state-of-the-art methodologies and rigorously enforced 
standards to simplify programming in all set-up tasks ... 

Argentina•Australia•Belgium•Canada•Colornbia•England 
France•ltaly•Japan•Mexico•Sweden• Thailand· West Germany 
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SOFTWARE 

Evaluating 
word·Rrocessing 

software 
GEORGE W. CHERRY, 

Language Automation Associates 

Some good products 
are available, but better ones are sorely needed 

Word processing is one of the most important 
functions that µcs perform for business, professionals 
and students. Word-processing programs have sold 

Editor's Note: 
Desk-top computers are not integrated work stations, 

but they can and have been made into them. A 
necessary step in this process is selecting word
processing software. 

This article was written at our request by a man with 
direct experience in selecting-word-processing software 
for low-cost, desk-top computers. It is a personal 
account by a knowledgeable user who describes not 
only his experiences with various packages, but also 
his considered opinions on what they should provide. 

The vendors provided the descriptions of word
processing packages on p.126. Only those vendors who 
responded to our request for written information-
about half of those contacte~were included. It would, 
however, be incorrect to assume that all independent 
suppliers were contacted. Invariably, we learn of some 
suppliers too late to mention more than their names. 
We also received some completed questionnaires too 
late. A list on p. 278 names those independent suppliers 
whose products-for one or another of these reasons
are not described in the table. 

Almost all manufacturers of desk-top computers 
directly supply one or more word-processing packages. 
Such packages are not within the scope of this survey, 
which considers only independently offered word
processing packages for desk-top systems. 
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more µcs to businesses and professionals than any other 
kind of program. Therefore, word-processing programs 
play an essential role in marketing and buying 
minicomputer and µc systems. 

But evaluating and choosing a word-processing 
program is not getting any easier. It's getting harder, 
although potentially more gratifying. When I bought 
my first word-processing program and µc about three 
years ago, my choice was easy: Electric Pencil II and 
one of the few µcs that could support it at that time. 
There was little else to choose from then, and I would 
not experience the many deficiencies of Pencil II until 
several hundred pages later in the textbook I was 
writing. 

It takes weeks or months for a purchaser to find out 
whether he has bought high productivity or appalling 
inconvenience. If he's a casual user, he probably won't 
mind-or may never discover-the serious limitations 
and drawbacks. For example, some casual users like · 
Pencil II, but they did not use it, as I did, to write a 
314-page book and prepare camera-ready copy for a 
publisher. Some of Pencil's limitations are files limited 
to available RAM (smaller than most of my chapters), 
slow editing and lost keystrokes when working on the 
earlier parts of long files (at least on my system), 
inability to print certain characters because Pencil 
usurps them for print commands (a particular nuisance 
in my computer science text book), inability to print 
page numbers beyond 255 (because the 8080 is an 8-bit 
CPU and 8 bits hold only 255 decimals), inability to print 
page numbers anywhere except the upper-right hand 
corner of the page prefixed with "PAGE," inability to 
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While there has been significant 
improvement in word-processing 
software, there's still plenty of 
opportunity for advancement and 
integration. 

preview what a printed page will look like (which made 
me lose considerable time and money on the camera
ready phase of my publishing contract), a line
justification technique that justifies lines by distribut
ing white space between words and between charac
ters, but without any provision for hyphenation (which 
results in some lines in which words seem to be falling 
apart) and an unfriendly interface with CP/M (that can 
make you lose your text in RAM if you forget to insert 
your diskette in the drive when you try to save your 
text). Some of these limitations may not be a nuisance 
the first week a user owns the program, but why opt for 
limitations that may evenutally cost time and money? 

Don't expect to evaluate a word-processor program 
in a few hours in a store or at a distributor. If you're not 
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a word-processor user, don't expect to evaluate 
word-processing programs at all. Talk to knowledge
able users or hire a consultant. Don't try to write your 
own software unless you have an extremely experi
enced programming staff. 

While there has been significant improvement in 
word-processing software (for example, the improve
ments from Electric Pencil I to Electric Pencil II to 
WordStar software for the popular 8080, 8085 and Z80 
µps), there's still plenty of opportunity for advance
ment and integration. There's a need for higher quality 
output: more aesthetic line justification, true propor
tional spacing and accommodation of devices with a 
larger variety of typefaces and type sizes. There's also 
a need for a human-engineered interface and for 
integration with the other functions of communications: 
electronic mail, list processing, graphics and computer
aided writing. Integration with other functions of the 
electronic desk-financial calcuations, project manage
ment programs, appointment programs and statistical 
packages-is also required. Use of high-level languages 
rather than assembly language by software originators 
is also needed. This will enable originators to sell more 
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CP!M is hardly a human-engineered 
interface because its skills are difficult 
for computer laymen to acquire. 
sophisticated products to greater numbers of computer 
owners, decreasing prices and increasing profits. 

What can a user buy for an electronic desk today? 
The survey table (below) will suggest some wares 
to examine. For example, if you want to prepare fairly 
long documents, such as instruction manuals or 
catalogs, buy a program that allows you to preview 
pages before you print them. A system that does not 
provide a page-previewing feature will cost consider
able labor in blindly repairing bad page breaks. Except 
fur Electric Pencil II, all the packages listed provide at 
least some degree of on-screen page preview and 
modification. 

If an application demands typographical excellence, 

Package and Supplier Computers supported 

Tl 771. OS 990 models 1 through 30 

choose a system that offers automatic or semi
automatic hyphenation. Some originators and vendors 
of word-processing programs are particularly ignorant 
about typography. For example, one vendor responded 
to my question about justification method by stating, 
"We do not believe in the vulgar practice of hypenation" 
[sic]. Their user's guide exhibited its own brand of 
vulgarity-some lines justified by means of l/z-in. 
inter-word gaps. Check out the offerings of those 
vendors that promise true proportional spacing, which 
allocates less horizontal space for a narrow character 
than a wide character. (For example, should a "." be 
allocated as much space as a "w"?) But beware: Magic 
Wand, for example, offers true proportional spacing, 
but its character spacing is sometimes off-target. 

Editors greatly affect the productivity of the 
keyboarder, especially productivity during modifying, 
correcting and rewriting text. Research at Xerox's Palo 
Alto, Calif., research center and at Carnegie-Mellon 

Operating system 
(RAM required) 

• Programming Language 

Tl DX10 (14K-byte and operating 
system) and TPL (64K bytes, 
including operating system)• Pascal 
(forDX10) 

Terminals supported 
• CRT screen capacity 

DX10 Tl911 and915 AQD8 
3 Televlcleo 912 lnlatron 
and 990 moclelS. 24. 80 

Copywriter, Copywriter + 
Digital Marketing, 

North Star. Super Brain, TRS-80 model CP M (54K bytes)· Pascal M 
11, Vector Graphics 

Walnut Creek. Calif. 

Magic Wand 
Small Business Applications , Inc. 
Houston 

VEDIT/DPS 
Andromeda Systems. Inc. 
Panorama City , Calif. 

Word Star 
M1cr0Pro International Corp 
San Rafael . Calif. 

Wp Daisy 
lnfoSoft Systems Inc 
Westport , Conn 

WP 6502 (V 1 3) 
Dwo Quong Fok Lok Sow 
New York 
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All CP M ( 14K bytes for EDIT, 22K RS232C and most video boards• 16 x 64 or 
bytes for PRINT)· 8080 Assembly 24 x 80 

Apple II or Apple II plus 

DEC PDP-11 and LSl-11 systems (e.g.. RT-11 and RSX-11M(minimum40K ADM 3A, Hazeltine 1500, DEC VT52 and 
Heath-Zenith H-11) bytes recommendeq) •TECO 11 VT100 • 24 x 80 (14 x 132 on VT100) 

(VEDIT) , FORTRAN and MACRO 11 

Altos Superbrain Apple North Star 
Crom em co 

(DPS) 

CP Mand MP M (48K bytes 
m mmum. 64K bytes preferred) 
•PL M 

Standard RS232C • 24 x 80 

Almost any 8080 8085 or ZBO running CP M, COOS, IMDOS (SOK bytes) ADM 3A or 31 , TEC 571 , Hazeltine 1500, 
under CP Mor CP M derivative • 8080 Assembly IMSAI V10-C, Telev1deo 912 920, M1croterm 

Act IV or V, etc. · 16 x 64 to 48 x 80 

DEC PDP-11 LSI 11 DIBEX AT-11 ( 12K bytes)• DIBOL Supports terminllle lhrOugh 
•24x80 

North Star. TRS-80 model II . lntellec I OS or CP M (1 BK bytes)· 8080 ACT-IV, ADM 3A, P-E Bantam and Fox, 
MOS Assembly Hazeltine 1400 and 1500, Soroc IQ 120, 

Heath H-19 , Telev1deo 912 , Cops 10 and 
memory-mapped video• Variable via 
conf1gurat1on dialog 

DEC PDP 11 LSl-11 and VAX 11 RT-11 RSXtt RSTS(12Kbytes)• VT52 VT100 Q120 ttc;:: .:::.=t 
MACA0-11 Terak Regent ADM42, M920 

MIME•24x 80or24x 132 

All Ohio Sc1ent1f1c models 08650 OS65U (BK bytes)· 6502 Ohio Sc1ent1fic polled-video and all ASCII-
Assembly RS232C • user-defined 
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University has shown that some editing systems have 
as much as three times the throughput of others. The 
editors in our survey do not have that much variation, 
but they differ in productivity and convenience. Most 
are character-oriented and, thus, suited to screen 
editing. The most inefficient editors are line-oriented, 
originally developed for hard-copy terminals and 
sometimes adapted for CRT terminals. 

Some features to watch for in editors include the 
ability to make large cursor movements efficiently, to 
set tabs and margins easily, to view alignment with non
printing control characters suppressed and to make 
convenient and safe global searches and replacements. 

The most efficient way to make large cursor 
movements is with a "mouse" input device. This 
interface should be provided on µc-based word 
processors, but it is often neglected. The next best 
approach is WordStar's, which is effective because it's 
spatially logical and, therefore, easy for the user to 

Printers supported 
• Printing features 
• Justification technique 

:ff). ablo, Qume, NEC, etc. 
Une, subscript and superscript. 

• Word and letter spacing, 
'IYlanualhyphenation 

Diablo, NEC, Qume, etc. • Underline 
subscript and superscript , boldface 
• Word spacing, character spacing 

Appletnterface• nderfine, 
end supel9Crlpt, boldface 

spadng only 

OEM versions of Diablo, NEC, Qume 
printers with MicroPro 1/0 Master 
•Underline .subscripts and superscripts, 
boldface , strike out• Word spacing , 
character spacing and user-assisted 
hyphenation 

Disk drives supported 
• Storage method 
• Length offiles 

Tl FD800, FOlOOO; Control Data 
drives, including 96M-byte hard disk 
• Manual• 400 lines of Engffsh text 
(DX10); 32,767 lines (TPL) 

8-in. single-density, soft-sectored IBM 
format , Micropolis model II· Auto 
buffering, manual for named file• Disk 
capacity 

Helios, North Star, Micropolis and 
other CP/M systems; TRS-SO model I 
and II• Amount of free RAM 

Micropolis, Apple (softcard) 13- and 
16-sector, North Star, Superbrain, 
OSI, and CP/M 8-in. •Manual 
•Search /replace commands operate 
on text in RAM (to as much as 48K 
bytes), otherwise, disk capacity 

Apple II disk• Manual at any time: 
automatic dunng automatic file 
linkage• 20,049 characters (unlimited 
for find, find and replace, preview and 
pnnt operations in automatic file 
linkage). 

All DEC PDP-11 mass storage 
peripherals• Manual at any time, 
automatic at end of session• Disk 
capacity 

8-in. single-density, IBM format, 
Apple, Cromemco, Superbrain • N.A. 
•as many as65,000 lines 

8-in. IBM single-density, North Star 
single- or double-density, Dynabyte 5-
in., Micropolis model 11 , Heath H-89 
• Manual during session and return, or 
automatic at end of session • Disk 
capacity 

AX01. RX02, WH-27 Winchesters 
•Automatic• Disk capacity 

Micropolis model II , IBM 8-in . 
standard, CDC hard disks, other 
CP/M disk systems• Manual• Disk 
capacity 

All disks usable on RT-11, RSX-11 
Md RSTS •Automatic on exit from 
editor• Disk capactty 

Centronics, Diablo, NEC, Qume, etc. All OSI drives including 12M-, 23M-
• Underline boldface, super boldface and 74M- byte hard disks• Manual 
• Word and letter spacing, no hyphenation ·RAM capacity 

MINI-MICRO SYSTEMS/April 1981 

conceptualize. The keys in this diamond 
E 

SD 
x 

on the keyboard make single-line or single-column 
movements. Ctrl-s moves the cursor one column left, 
Ctrl-D, one column right, Ctrl-E, one line up, and 
Ctrl-x, one line down. By prefixing these commands 
with Ctrl-Q, a user can amplify each movement. 
Ctrl-Q,S moves the cursor to the extreme left of the 
text, Ctrl-Q,D, to the extreme right, Ctrl-Q,E, to the top 
of the currently displayed text, and Ctrl-Q,X, to the 
bottom of the currently displayed text. One does not 
type a hyphen or comma for these commands, but 
simply presses the Ctrl key and Q simultaneously and 
then presses s, D, E or x. WordStar also presses 
additional keys into service to supplement the s, D, E 
and x commands 

ER 
ASDF 

xc 
Ctrl-A moves the cursor left one word. Ctrl-F moves 

the cursor right one word. (These are amplifications of 
the Ctrl-s and Ctrl-D effects.) 

Ctrl-R moves the cursor up a whole screen. Ctrl-c 
moves the cursor down a whole screen. The Ctrl-Q 
prefix can be used to amplify these movements. 
Ctrl-Q,R moves the cursor to the very beginning of the 
text, Ctrl-Q,C, to the very end. After four or five hours 
of keyboarding, these commands become habits, 
because logical structure makes them easy to learn. 

An efficient keyboarder sets and uses margins and 
tabs effectively. An efficient editor facilitates the 
setting and use of margins and tabs. Tabs are especially 
useful in creating tables and columnar material and in 
writing computer programs in a structured, indented 
style. WordStar is nearly exemplary in respect to 
setting and recalling margin and tab patterns. Word
Star allows one to set up nonprinting ruler lines in one's 
text. A rule line is a sequence of hyphens, exclamation 
points and crosshatches. For example, 

!-----!-----!-----!-----!-----!-----!-----!----- ! 
is a typical ruler line. The exclamation points indicate 
tab positions. The hyphens indicate non-tab positions. 
The left end of the ruler line is the left margin, and the 
right end of the ruler line is the right margin. A user 
can have as many ruler lines as he wants in his text. To 
activate a ruler line, he simply places the cursor 
anywhere on the ruler line and then types Ctrl-o,F. The 
active ruler line also appears at the top of screen along 
with the cursor's page, line and column number. A 
crosshatch(# ) indicates a decimal type. A decimal tab 
allows one to key in a decimal number, while the 
software aligns the number's decimal point on the 
crosshatch's tab position. 

How can a novice learn these sophisticated features 
and associate commands with keys? WordStar provides 
a menu, but the menu clutters the screen and 
intimidates novices. Many word-processor manufactur
ers provide dedicated function keys and engraved key 
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Some features to watch for in editors 
include the ability to make large cursor 
movements efficiently, to set tabs and 
margins easily and to make convenient 
global searches. 

caps. Even frequent users would appreciate engraved 
key caps for those functions that are used too 
infrequently to remember. 

Training and documentation 

Training is one area is which manufacturers of 
dedicated word-processing systems badly beat the 
suppliers covered here. IBM, Xerox, Wang, Vydec, NBI, 

etc. not only design easy-to-use systems, but also teach 
their customers how to use those systems. The 
professional teaching period requires several days. 
Typical computer stores lack the personnel, time, 
place, equipment or profit margins to match that 
training. 

Consequently, a new purchaser carts his µc and 
word-processing program to his office or home and then 
relies heavily on the user's guide. If there's one class of 
product that requires good user documentation, it's 
third-party-supplied word-processing programs. Eval
uate documentation carefully. You might want to pay 
for documentation before buying the whole package, 
but I don't believe you can evaluate either a program or 
a user's guide separately. 

Anyone who designs, maintains or markets word
processing software should write a guide for it. I 
applaud Shrayer and WordStar for writing their user's 
guides with their own software and WordStar for 
providing many examples to illustrate the use of the 
system. But I'm suspicious of Magic Wand, which has 
its manual typeset. If Magic Wand isn't good enough for 
the company that sells it, why should I expect it to be 
good enough for me? 

Word processing and operating systems 

The survey indicates the operating systems under 
which the word-processing programs operate. CP/M

the "software bus"-is a potent factor . It's hard to 
overestimate the degree to which CP/M has allowed 
software suppliers to address a very large market of 
potential users. Other operating systems simply cannot 
boast a similar offering of reasonably priced, competent 
word-processing wares. I have been checking out 
word-processing programs for the Apple for two years, 
and was overjoyed when Microsoft brought the Z80 

"Softcard" and CP/M to the Apple, allowing us to run 
WordStar on that machine. (I am also evaluating Magic 
Wand on the Apple.) None of the word-processing 
packages for the Apple n's 6502 can compare to 
WordStar. 

CPIM and the way in which word-processing pro
grams interface with it yields good and bad features. 
CP/M is hardly a human-engineered interface for 
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word-processing users because its skills are difficult for 
computer laymen to acquire. Some word-processing 
programs are too trigger-happy to write BDOS error on 
the screen and dump the user back into CP/M, causing a 
loss of possibly precious text. 

Consider WordStar. It is awesomely powerful; hence, 
a user must learn a great deal in order to master all it 
offers. But learning can't stop with the WordStar 
commands: a user must also learn several CP/M skills, 
including FORMAT, COPY and STAT. Given the clarity of 
CP/M documentation, that's very difficult for nontechni
cal users. The WordStar program permits users to copy 
single files and even to run CP/M programs, but the 
problems of mastering the necessary CP/M skills are 
hardly mitigated by these amenities. Nontechnical 
users must learn a great deal about diskette capacity 
and STAT to avoid DISK-FULL errors. DISK FULL is 
particularly appalling to a writer who wants to save an 
irreproducible product. The WordStar user's guide 
offers several suggestions for recovering from a 
DISK-FULL error, but those suggestions are problemati
cal. Therefore, WordStar counsels users to check file 
sizes and disk space frequently with the system STAT 

command and keep extra space on each diskette. This is 
not an ideal user interface. There are similar problems 
in interfacing other word-processing programs with 
system software. 

The survey table indicates that many word
processing programs are written in assembly lan
guage-an unfortunate choice because it limits a 
program to a single CPU (although the 8080, 8085, Z80 

family provides scope). Pascal and c are excellent 
languages for word-processing programs because they 
have high-level capabilities and portability, which 
strongly recommend them as means to develop 
software faster, for a wider market of machines. If 
you don't believe that Pascal can hack it for word
processing programs, consider UCSD Pascal, which is 
written in Pascal. The screen-oriented editor in UCSD 

Pascal equals or surpasses the editor in many 
word-processing programs. With respect to c, consider 
UNIX NROFF and TROFF programs written in c. The 
Pascal version of Don Knuth's TEX typesetting program 
will soon be running on about six machines. Digital 
Marketing, whose offering is written in Pascal, plans to 
beat its assembly-language competition onto the 8086, 

8088, Z8000 and MC-68000. • 

George W. Cherry is technical director 
of Language Automation Associates, 
Reston, Va. He also lectures on 
computer science at George Washing
ton University and on algorithm methods 
and high-level languages at IBM's 
Federal Systems Division. He is the 
author of Pascal Programming Struc
tures (Reston Publishing) and more than 
20 articles on technology and manage
ment. His new book, Ada Programming 
Structures (Reston Publishing), is in 
press. 
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Critical equipment comes in all sizes ... that's why Sola's 
Uninterruptible Power Source (UPS) systems do, too. 
Whatever you need to protect-from a single electronic 
cash register, minicomputer or test instrument all the 
way to the biggest mainframe computers, process 
controls or security systems-Sola offers a UPS with 
the right output and features to provide that protection 
economically. 
Power outages, even those lasting only microseconds, 
can result in unexpected shutdown, mechanical dam
age or error. You lose time and money not only through 
loss of productivity, but also in re-entering data, re-

With Sola's wide 
why worry about 

running programs or repeating data transmissions. The 
damage is done in the first split second, so stand-by 
engine-generators are powerless to help. 
Sola UPS systems bridge those vital moments, using 
battery back-up to maintain "no-break" power long 
enough to allow your generator to start up and stabilize, 
or to let you complete an orderly system shutdown. With 
all Sola UPS systems, battery bank and output inverter 
are always on-line and operating. This gives you the 
extra advantages of continuous line-voltage regulation, 
isolation and AC wave-shaping, to protect your critical 
equipment from routine power spikes, transients, line 



D 

choice of UPS, 
equipment DOWNS? 
noise, overvoltages and brownouts. When AC power 
fails, the output inverter simply continues operating on 
battery reserve. 

With our selection of UPS designs and wide range of 
power ratings, there's no need for any critical system of 
any size to go unprotected any longer. Just talk to your 
local Sola Electric representative or distributor. Or con
tact Sola Electric, 1717 Busse Road, Elk Grove Village, 
IL 60007. Phone: (312) 439-2800. 

A UNIT 01' eaNa .. AI. e10NAI. 

SOLA 

A. Mini-UPS: portable, plug-in U.L.-listed with built-in battery ; out
puts up to 750 VA, 50 or 60 Hz. 10 or 20 minute reserve; longer with 
add-on battery pack. 
B. Ferroresonant UPS: simple, rugged, reliable,-ideal for indus
trial applications; outputs from 1.5 KVA to 15 KVA. Reserve time 
determined by external battery bank. 
C. SCA-Controlled UPS: Advanced 6-step pulse-width 
commutated design for maximum efficiency (83%); outputs from 25 
KVA to 50 KVA . Reserve time determined by external battery bank. 
Fully instrumented for visual monitoring or manual override. 

D . SCA-Controlled UPS: Advanced 12-step pulse-width commu
tated design for efficiencies up to 87-90%; outputs from 75 KVA to 150 
KVA standard, higher on special order. Includes all features of 6-step 
design. 

The Power Protectors 
CIRCLE NO. 73 ON INQUIRY CARD 
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Enjoy Local 
Don't merely imagine what a local computer network 
could do for your business. Experience it! The Nestar 
Cluster/One n" , Model A (for Apple®) is available now. 
Best of all, you can get started with Cluster/One for 
substantially less than a mini-based or large system 
would cost you . 

This Network Does It All! 
When you invest money, time and energy in a network, 
you deserve full networking capabilities, not a shared 
disc system imitating a network. Nestar enables every 

station (computer or peripheral) to talk to every other 
station. That's flexibility for distributed computing . 
That's growth potential you can turn into productivity 
for a whole business-or a whole industry! 

The Economics of N estar 
With a Nestar Cluster/One, Model A, you can network 
up to 65 Apple computers. You enjoy increasing econo
mies of scale as the system grows, because everybody 
in the network can share expensive peripherals. High 
quality printers . Low cost-per-byte mass storage systems. 
High speed modems. 

The Cluster/One 

Vice President 
Marketing 

Cl 
c: 

•tJ0 
~"' 0., 
~u 

0 

it 

Inventory 
Control 

Vice President 
Sales 

)> 
n 
n 
0 
c: 
~ 
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"' 

I Shipping 
Department 

'-------~ ~ ~'-----------' 
Expandable up to 65 Apple units. 



Distributed Computer Performance 
While you save dollars, you also get performance 
benefits that mini-based systems can 't duplicate. For 
example: Since each station is a computer in itself, users 
get fast response time no matter what the load on the 
total system. For example: If one terminal breaks down, 
you don't lose the whole system. 

A Field-Proven System 
We don't simply promise you 

great capabilities. We can 
demonstrate them. Our net
works are working right now. 

In banks. In travel agencies. 
In schools and colleges. 
Even in an amusement 
park's coin-operated 
computer arcade. In sum: 
Cluster/ One, Model A is a 
mature product. 

Software, Software, Software 
If you're still skeptical about microcomputers, we strongly 
suggest that you take another look at the Apple's capa
bilities. And while you 're at it, check out the software 
that's available for the Apple-literally thousands of pro
grams. And Nestar is developing specific software for 
Cluster/One. THE MESSENGER™, Nestar's proprietary 
electronic mail system.is available already! 

Ready When You Are 
We're ready to deliver 
right now. We offer special 
discounts to commercial 
OEMs and software inte
grators, as well as systems 
houses. Call or write for 
free literature, including a 
detailed discussion of net
works vs. other solutions. 

NESTAR Systems Incorporated 
2585 E. Bayshore Rd. Palo Alto 
CA. 94303 ( 415) 493-2223 

CIRCLE NO. 74 ON INQUIRY CARD 
~Apple is a registered trademark of 
Apple Computer, Inc. 



Dual-rail thin·film read/write head 
(right) used on Seagate's ST·512, 
compared to conventional Win· 
chester component on the ST·506. 
Wires from the end of the arm 
assembly attach to a coil fabri· 
cated into the thin·film slider 
using a semicondcutor process. 

DISK DRIVES 

Thin ·fil111 
heads appear 
on 51fil·in. Winchesters 

JOHN TRI FARI, West Coast Editor 

Thin-film head technology enables Seagate 
to double the capacity it provides in the ST-506, 
the industry's first micro-Winchester 

Thin-film read/write head technology-so far limited 
to mainframe-compatible disk drives such as IBM's 3370 
and 3380, and in the OEM market to Dastek Corp.'s 
14-in. 407M-byte 4830-is now being used by one 
hardware vendor to boost the storage capacities of 
51/4-in. Winchesters. 

Scheduled to be announced next month at the 
National Computer Conference in Chicago is Seagate 
Technology's ST-512, a two-platter 5114-in. fixed-disk 
drive with a capacity of 12. 76M byte8-€xactly double 
the capacity of the company's 3350-technology (ferrite 
head) ST-506, the first 51/4-in. Winchester to be 
announced (MMS, February, 1980, p. 61), and the first to 
be offered in production quantities. 

In addition to increased storage capacities, the 
ST-512 will set a pattern for product development at the 
Scotts Valley, Calif., peripherals house, says executive 
vice president and co-founder Finis Conner. "The 
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future of this company is with thin-film head technolo
gy," he says. "There will be no further performance 
upgrades to the 6M-byte ST-506." 

Conner stresses, however, that the company's 
decision to incorporate a newer head technology at the 
same time that it begins cranking out lower-capacity 
5114-in. Winchesters in high volume will not affect 
product planning at customer sites. "Other than the 
heads themselves, the ST-512 is the same drive we're 
producing now,'' he explains. "Both drives will use the 
same interfaces, and both will operate at the same data 
rates." 

These two points are critical to designers anticipat
ing systems upgrades, Conner adds. "We can't do 
anything that will force people to change their 
controllers, and we feel that controllers already 
designed for the ST-506 will be adequate for thin-film 
versions operating at capacities as high as 30M bytes." 
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ONE GREAT SHOW 
DESERVES ANOTHER 

Since the COMDEX show was first established 
two years ago, and particularly after the recent 
overwhelming success of COMDEX '80, many 
vendors and ISOs alike have been telling us 
that this unique conference and exposition 
once a year just isn't enough . 

Hello there, COMDEX/SPRING! 
The big push is on to computerize America, 
boost productivity in every office and shop 
across the land . That's why Independent Sales 
Organizations (ISOs) are springing up like 
dandelions after the rain . Vendors are accel
erating their schedule of new product 
introductions, and their intense search for 
independent sales representation . 
Thus, COMDEX/SPRING, 
in New York City, June 
23-25, 1981. If you 're a 
computer industry mar
keter, whether vendor or 
ISO, you 've now got TWO 
opportunities each year 
to get together with the 
people who really count. 
You've got COMDEX/ 
SPRING in New York in 
June, and you've got 
COMDEX '81 in Las 
Vegas in November. 
That's a one-two market
ing punch guaranteed to 
get the job done! 

Who exhibits at the COMDEX shows? 
Leading vendors of small computer and word 
processing systems, peripherals, software and 
media-supplies-services have been flocking to 
COMDEX since its inception in 1979. Write or 
call us immediately for detailed information on 
COMDEX/SPRING and, among other things, 
we'll send you a list of more than 360 such 
companies which exhibited at COMDEX '80. 

ISO, as defined in our dictionary. 
ISO (ai-ess-oh) Independent Sales Organiza
tion . Acronym coined by The Interface Group 
in summer 1979 as convenient umbrella for all 

independent third-party 
sellers of small systems 
and related products and 
services. Such as: Dealers, 
distributors , systems 
houses , commercial 
OEMs, computer retailers, 
manufacturers ' reps , 
turnkey vendors, office 
machines/products deal-

. ers, software houses, etc. 
The acronym has gained 
widespread acceptance, 
following its introduction 
by COMDEX. 

(~MD~}~~/SPRING'81,. 
June 23-25, 1981 • New York Coliseum, New York, New York 

For further information , write to COMDEX/SPRING '81 , 
160 Speen Street, Framingham, MA 01701 . 

Or call us toll-free: 800-225-4620 (in Mass., 617-879-4502) . 

Another Conference and Exposition from THE INTERFACE GROUP 
Producers of: INTERFACE, INTERFACE WEST, FEDERAL DP EXPO, COMDEX, COMDEX/SPRING, 

THE NATIONAL SMALL COMPUTER SHOW 
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If you need affordable* 
high-speed • 

computation for ••. 
0 STRUCTURAL ANALYSIS 
D FLUID DYNAMICS 
0 ELECTRONIC CIRCUIT DESIGN 
D SIGNAL PROCESSING 
0 IMAGE PROCESSING 
0 REAL-TIME SIMULATION 
0 RESERVOIR SIMULATION 
0 LOAD-FLOW ANALYSIS 
0 LINEAR PROGRAMMING 
0 HIGH-SPEED DATA REDUCTION 

Call us for a FREE ticket for the 
National Computer Conference, May 4· 7, 
Island Booth 612, McCo11nick Place, 
Chicago, Illinois. 
Here's an opportunity to see demonstrations of 
powerful array processor computer systems and 
how they may relate to your applications. 

If you call and tell us your application interests, we'll 
send you free , a ticket to the National Computer 
Conference. 

Floating Point Systems is recognized as the world 's 
leading manufacturer of Array Processors, offering : 

O Up to 200X increase in throughput for 
minicomputer systems. 

O Unequalled cost/performance for super 
mini systems. 

O Exceptional economy when off-loading 
from mainframes. 

Call for your FREE TICKET 
(800)547-1445,Ex.4999 

FLOATING POINT 
SYSTEMS, INC. 

... World 's Leader in Array Processors 

P.O. Box 23489 , Port land , OR. 97223 

*9 nano dollars per calculation (one nano dollar= 1 O - 9 dollars (for justification of this low cost, see us at the NCC booth.) 
CIRCLE NO. 77 ON INQUIRY CARD 
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Bit densities on the new drive have 
been increased by almost one-third-
to 10,202 bpi. 

How thin-film heads enable Seagate to boost 
capacities without making other significant mechanical 
or electrical changes is demonstrated by the use of this 
technology with the 512. First, bit densities on the new 
drive have been increased by almost one-third-to 
10,202 bpi. In addition, the number of tracks per 
surface (hence, the number of cylinders) has been 
doubled from 153 to 306 tracks. 

Track density, one determinant of the type of 
actuator incorporated into the drive, remains essential
ly unchanged (255 tpi on the ST-506 and 270 tpi on the 
512). As a result, Seagate has retained the same 
stepper-motor/split-band positioning combination first 
designed into the ST-506. 

Future capacity increases will be in the form of 
increased track densities and the incorporation of a 
third platter into the drive. The last step will be an 
increase in bit densities. 

Thin-film read/write heads for the ST-512 are being 
supplied by Dastek Corp., Los Gatos, Calif., under an 
exclusive arrangement between the two companies, 

Thin-film ST-512 51/4 -in. Winchester (right) stores more than 12M 
bytes of data compared to the 6M-byte capacity of the ST-506. With 
the exception of thin-film heads and arm assembly, both drives are 
essentially identical. 

covering a semi-custom-designed product that differs in 
two areas from the heads Dastek has designed for 
larger capacity 14-in. drives. First, the heads built for 
Seagate are designed to handle a wider track width; 
second, they incorporate a larger air-bearing pad to 
compensate for the slower rotational speed of the 
5%-in. drive. "Dastek will meet our requirements 
through 1982," Conner says, adding that his company is 
also considering second-source head vendors. 

Media for the new drive will be supplied by Dysan 
Corp., Santa Clara, Calif. Dysan owns a minority 

A LOOK AT THIN-FILM HEADS 
Thin-film read/write heads, such as 

those used in Seagate's ST-512, are 
high-performance components incor
porating photo-lithographic tech
niques similar to those used by 
memory circuit and µp vendors. 

Conventional Winchester-disk-drive 
heads comprise a small coil wound 
around a gapped ferrite core that is 
attached to one end of a "slider," a 
three-rail aerodynamic pad. A thin-film 
head has a series of spiral conductors 
and a permalloy core, which are 
sputtered or deposited onto the 
outside edges of a two-rail silicon 
substrate that becomes an integral 
slider. 

From a vendor's viewpoint, manu
facturing thin-film heads enables the 
application of semiconductor-like 
optical techniques to the problem of 
controlling head geometry as read/
write gaps shrink to the 1-micron 
range, and track widths are reduced 
to less than 35 microns . This 
technology also permits simultaneous 
batch processing of a large number of 
these heads on one substrate or 
wafer. 

Thin-film heads offer performance 
that is superior to that of conventional 
ferrite components, although no drive 
exists that takes full advantage of 
ferrite technology. Ferrite heads are 
theoretically limited to approximately 
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1 o,ooo flux changes per in., but 
Winchesters now on the market do 
not operate at that density. Flux 
densities on 3350-technology drives 
are typically 6400 fcpi , corresponding 
to 6400 bits per in ., unless a special 
encoding scheme is used. IBM's 3310 
Piccolo drive operates at roughly 
8500 fcpi . 

A number of sources say thin-film 
heads can operate at approximately 
15,ooo fcpi . But like their lower
capacity cousins , capacities are 
higher in theory than in practice. IBM's 

3370, the first thin-film-head drive, 
operates at 8128 fcpi/bpi . Dastek's 
14-in., 407M-byte 4830, the first 
thin-film OEM drive, and Seagate's 
ST-512 both operate at approximately 
1 o,ooo fcpi. 

Five thin-film-technology disk drives 
have been announced by domestic 
vendors : Dastek's 4830; Seagate's 
ST-512 ; and IBM's 3370, its BOOM-byte 
3375 and its 1 .2G-byte 3380. But a 
number of other vendors are expected 
to announce hardware with thin-film 
heads throughout this year and next. 

Disk rotation --r-- Track width 

7 

Slider (sil icon substrate) 

Thin-film technology head: Inverted view of two-rail thin-film device shows coil and 
gap at rear of slider. Device is made using a semiconductor process that integrates 
the metallic windings and core directly into a silicon substrate. 
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Despite Seagate's enthusiasm for 
thin-film technology hardware, 
production of the 6M-byte ST-506 will 
not be impacted. 

interest in Seagate and three-quarters of Dastek. 
Despite Seagate's enthusiasm for thin-film technolo

gy hardware, however, Conner says, production of the 
company's 6M-byte ST-506 will not be impacted. More 
than 1000 have been delivered since the announcement 
of the 512, and Conner anticipates that 50,000 units will 
be delivered by the end o~ 1981. 

"There will always be applications that will demand 
less than lOM bytes of storage," Conner says, referring 
to the market for low-end desk-top computers, word 
processors and intelligent terminals. The 506 will also 
find wide application as an entry-level storage device 
for systems that will be expanded after installation. 
"There will be a tremendous market for higher capacity 
disk upgrades," he says. "We anticipate that many 
customers will start at 6M bytes and then move up." 

These customers may have to change their thinking 
about file backup, however, Conner concedes. As 
capacities pass the lOM-byte range, he says, high
capacity minifloppy-disk drives, now commonly found 
on systems incorporating Seagate's ST-506 hardware, 
will give way to tape-cartridge drives. 

The first such drive, aimed at meeting the needs of 
higher-capacity 51/4-in. Winchesters, may be an un
named offering from Archive, Inc., Costa Mesa, Calif. 
The new device will be based on either a Phillips 
cassette or a 0.15-in. DC-100 tape cartridge and will 
complement the firm's l/4-in. "Sidewinder" tape
cartridge hardware first announced last spring (MMS, 
July, 1980, p. 28). Archive's drive will be designed to fit 
into the slot provided for a 51/4-in. minifloppy, and 
evaluation quantities could be ready by the fourth 
quarter, say sources close to the company. 

Evaluation versions of the ST-512 may be shipped by 
mid-1981, and Conner says his company plans to deliver 
more than 1000 12M-byte devices by the end of the year. 
Production versions will be available in the first 
quarter of 1982. At that time, Texas Instruments Inc., 
which also holds a second-source license of the ST-506 
(MMS, September, 1980 p. 13), may begin shipping 
evaluation quantities of its version of the ST-512. 

Prices of the Seagate thin-film drive are set to 
compete with three other recently announced high
capacity drives equipped with conventional read/write 
heads: the model 512 from Rotating Memory Systems 
Inc., Sunnyvale, Calif., and Shugart Associates' 
lOM-byte SA606. 

Price of the Seagate drive is $1150 in 500-unit 
quantities, compared with $1200 for the RMS entry, and 
$1190 for the Shugart drive. The lOM-byte model 510 
announced last fall by Irwin International, Inc., which 
incorporates an integral tape-cartridge backup drive, is 
priced at $1500 in 500-unit quantities. • 
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Now, Racal-Vadic 
has invisible dual 

and triple modems. 

Model 
785 

Model 
787 

They're packaged inside TEXAS INSTRUMENTS' 
Silent 700* 780 Series Data Terminals. 

D n the beginning .•. 

When Texas Instruments 
designed the 780 Series of 120 
character-per-second data termin
als, Racal-Vadic was asked to 
solve a difficult engineering and 
packaging problem. 

The requirement was for 
modems on a PC card that would 
operate full duplex at both 1200 
& 300 bps; be compatible with 
Racal-Vadic's VA3400and Bell 
212A & 103 type modems; operate 
as a direct-connect modem or as 
an acoustic coupler; yet be small 
enough to fit inside Tl's portable 
data terminals. An incredibly 
tough problem. But Racal-Vadic 
solved it. 

Today •.. 
Texas Instruments' Model 

785 Portable Data Terminal in
cludes a micro-processor controlled 
DUAL originate-only, acoustically 
coupled modem that operates at 
1200 & 300 bps full duplex, and 
is compatible with Racal-Vadic's 
VA3400 & Bell's 103. 

The modem for the TI Model 
787 Portable Communications 
Data Terminal presented an even 
tougher challenge. The result is a 
full originate/answer TRIPLE 
modem that is direct-connect to 
the switched network (with an 
acoustic coupler option), and is 
compatible with Bell's 212A, 103, 
and Racal-Vadic's 3400 Series. 

SEE US AT NCC BOOTH 426-429 
------------------~--"-' D-"1 C ti.If'\ 70 t"\t..l U,11"\lllDV £'1\Dn 

A truly universal modem packaged 
on a single PC board. 

We did it for TI, and we can do 
it for you. Call or write us today. 

Racal-Vadic Member mcMA 

222 Caspian Drive 
Sunnyvale, CA 94086 

The E/ectromcs Group 

Tel: (408) 744-0810 •TWX: 910-339-9297 

PHONE: (800) 543-3000, OPERA TOR 507 

Racal-Vadlc Regional Offices: West: (408) 744-0810 
East: (301) 4S9-7430 •Central: (312) 932-9268 
Northeast: (617) 24S-8790 • Southwest: (8 I 7) 277-2246 

*Trademark of Texas Instruments 



COMPANY FOCUS 

Data General 
struggles to control 

its growth 
L. VALIGRA, Associate Editor 

The third-ranking minicomputer manufacturer 
reorganizes in an attempt to curb its declining profits 

From the moment the starting gate burst open in the 
late 1960s to unleash a field of more than 50 
minicomputer start-ups, Data General Corp. bounded 
down the track virtually unbridled, establishing 
breakneck growth rates to become the fifth largest 
minicomputer manufacturer in only two years. That 
pace continued almost unabated for the next 11 years, 
so that DG has eclipsed all those '60s start-ups to 
command the third ranking in the minicomputer 
business, with fiscal 1980 revenues of $654 million, an 
employee roster near 15,000 and, historically, the most 
enviable operating income margins (18 to 20 percent) in 
the minicomputer business. 

But the Westboro, Mass., company is now pulling 
tight its own reins in an attempt to get better control of 
its growth. Three new business divisions and a 

corporate R & D group were established in late 
February. The new divisional structure came amidst 
mounting criticism that company president Edson D. 
de Castro personally directed too much of the 
company's activities-and may have retarded its 
growth (see "Management remedies may heal some 
wounds, open others," p. 146). 

The move has not quieted skeptical industry 
analysts, many of whom believe the changes came late 
and aren't significant. Yet most agree the reorganiza
tion is a step in the right direction. 

De Castro seems to be preparing DG watchers for less 
lofty financial results, especially lower operating 
margins (pretax profit from operations), until the 
company fully digests its recent reorganization. "For a 
little while,'' says de Castro, "we will be very 

DIVISION STRUCTURE 

Buslnns divisions 

Information Systems 

Small Business Systems 

Technlcal Products 

Systems 

Acquisitions 

Manufacturing 

Data 
General 

Corp. 

Corporate 
R&D 

Corpol'llte Dlwlalona 

Field division• 

North American Sales 

European 

American/Far East 

General Distribution 

North American Field Engineering 

G&A 

Data General has decentralized, adding three new business divisions that will operate autonomously. 
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De Castro seems to be preparing DG 
watchers for less lofty financial 
results, especially operating margins, 
until the company fully digests its 
recent organization. 

long-term-oriented. We've embarked on a program 
that's transitional," he adds of the restructuring-a 
move that decentralized DG's management. 

For his part, de Castro recognizes that growth for 
the company also means growth for employees. "We 
must assign increasing authority and responsibility to 
outstanding people throughout the company and 
encourage them to run portions of the company's 
business. This process of delegation by profit center 
(each new business area) is as essential to ... career 
satisfaction as it is to our customers," he comments. De 
Castro expects the divisional structure to be fleshed out 
by next month, but predicts even more fine tuning of 
the new organization will be required over the next 
several months. 

Reorganization follows profit decline 

February's reorganization came after more than a 
year of declining profits, culminating earlier this year in 
what perhaps were the company's most disappointing 
quarterly results to date (MMS, March, p. 50), which 
included operating margins of 13.1 percent on revenues 

of $156 million-well below the operating margins of 18 

percent to 21 percent from 1976 to 1979. 

The company attributes that first-quarter disap
pointment to a depressed economy compounded by a 
softness in OEM market demand for the company's 
lower priced systems. De Castro concedes there have 
been some "deferrals" of orders for low-end hardware, 
but he's ready neither to step down as the chief 
executive nor to become overly concerned with 
short-term phenomena, such as a depressed stock price 
or lower operating margins. "We're not doing all that 
badly, except when you compare us with our earlier 
selves," he asserts, adding that the company has $100 

million in cash available to finance its growth. Even so, 
the slowdown in orders contributed to another casualty 
for DG in mid-March: The company laid off 230 of its 900 

employees at its Westbrook, Maine, plant, which 
manufactures subassemblies for computer systems. DG 
says the action will help reduce expensive computer 
inventories and bring production in line with market 
demand. No further layoffs are expected throughout 
the company, a spokesman says. 

The three divisions set up during the winter are the 
Information Systems Division (ISD), which handles 
computers for large businesses and scientific applica
tions; the Small Business Systems Division (SBSD), for 
small business computer sales to companies with 
revenues of less than $25 million; and the Technical 
Products Division (TPD), which markets the company's 
bread-and-butter products to technical OEMS and 

DG founders look over plans for the company's first major facility in Southboro, Mass. From the left are Henry Burkhardt Ill, now a 
board member; Edson D. de Castro, company president; Richard D. Sogge, who has since left the company; and Herbert J. Richman, 
new executive vice president. 
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We've just.opened up the 
131-column terminal market. 
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At $1395 list, our new 
DT 80/3 is the lowest-priced 
132-column terminal on the 
market. Even better, no com
parably-priced terminal pro
vides more state-of-the-art 
features. 

The DT 80/3 starts with 
a typewriter-style detach
able keyboard with a famil
iar touch and a non-glare 
screen. You get both 80-
and 132-column formats, 
smooth scrolling, split 
screen/regional scrolling, 
double-high double-wide 
characters, four cursor con
trols, even selectable video 
attributes like dimming, in
verse or blink. 

Advanced editing tech
niques include fixed and 
variable tabbing, inserVde
lete line, backspace and 
clear to end of screen/line. 

Plus you get high-end 
sophistication like special 
graphics, software self-test, 
CRT Saver, even an optional 
large screen for improved 
readability in 132-column 
mode. 

Already indebted to your 
host software investment? 
The DT 80/3 has keyboard 
compatibility modes for 
four popular terminals as a 
subset of its advanced fea
tures. They include our own 
Datamedia 1521A, ADDS 
Regent 25, Hazeltine 1420, 
and Lear Siegler ADM3A. 
Now you can dramatically 
upgrade without sacrificing 
your existing software in
vestment. 

If you're like many 
users, you've been waiting 
for a low-cost way into the 
high performance market. 
The new fully-featured 
DT 80/3 is your opportunity. 
For all the inside informa
tion, write or call the smarter 
terminal maker: Datamedia 
Corporation, 7401 Central 
Highway, Pennsauken, 
New Jersey 08109. 
(609)-665-5400. 

,-----------------------, 
I I I Tell me more Name I 
I about the software- Title/Dept I 

saving : 
I DT80/3 Company I 
I I 

Street I ~~~~~~~ I D Please send product = 
I 1nfonnat1on. City State I D4TAM:DIA 

D Please have your 11111111 I representative call Zip Telephone ________ _ 

I to arrange a I 
L- :.~ation ___ :a:buy __ -_-_::na~h::_ ___ -M~ ~~ 

From the smarter terminal maker. 
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'We must assign increasing authority 
and responsibility to outstanding 
people throughout the company and 
encourage them to run portions of the 
company's business.' 

system builders. Each will develop, maintain and 
market products oriented toward specific markets, and 
their managers will have profit-and-loss accountability. 

The three divisions report to Herbert J. Richman, 
new executive vice president. Richman previously 
headed the sales divisions as vice president for 
marketing. He will continue to direct the sales 
organization, and is also acting head of the company's 
General Distribution Division, a position vacated by 
William Jobe before the reorganization. Jobe resigned 
to join a start-up company. 

Richman reports to de Castro, who will continue to 
preside over manufacturing and field service. De 
Castro will be acting head of the new corporate R & D 
group, a position that was offered to Jeffrey Kalb, 
former vice president of engineering. Kalb also has 
resigned from the company. All products will continue 
to be sold and serviced by DG's sales and field
engineering groups. 

De Castro admits that as the company grew, it was 
difficult for any one person to "optimize" its perfor
mance. He concedes that the three new divisions, as well 
as the 32-bit MV/8000 supermini, probably should have 

emerged earlier. Yet he does not consider the 
company's growth problems to be extraordinary. "The 
organizational changes will not have dramatic short
term effects. I don't believe a company of this size can 
make dramatic things happen overnight," he cautions. 

The divisional managers are excited, however, about 
making a go of their new responsibilities. "We needed 
better business planning. You don't have 13.1 percent 
operating margins and not know what's happening," 
says Larry Seligman, a 12-year company veteran who is 
vice president and general manager of the Small 
Business Systems Division. Seligman is pleased that 
the company has mechanisms to motivate employees. 
"Employees now see tangible goals and the resources 
available to meet them," he says. "Each individual 
gains more visibility and sees the effect of his 
contribution" in the divisional setup. 

Business plans tailored to markets 

Seligman also views the changes as making SBSD's 
products more competitive. Some of those products 
suffered from softened small OEM orders during the 
sluggish economy. The market-oriented divisions 
"eliminate some of the averaging (of performance 
specifications and marketing of multi-market products) 
that was formerly done. We can develop a business plan 
more tailored to our market," Seligman says. "One plan 
does not have to include both scientific and commercial 
products." A major product for Seligman's division will 
be the forthcoming Tiny Business System, which ·is 
expected to sell for about $2000 in dealer and 

The new DG management team. From the left are Barry Fide/man (ISO), Larry Seligman (SBSD), Michael Schneider (TPO) and execu
tive vice president Herb Richman. At right is Steve Gaal, head of R & Din the Information Systems Division. 
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Office automation 
ls more than just 
word processing. 

I lot re. 
Integrated 
information management
available from Artelonics 
today-with the 
Series 1000 office 
workstation. 

Office automation only starts 
with word processing. What 
you really need is the power 
of integrated word and data 
processing with high resolu
tion graphics. And that's 
precisely what you get with 
our state-0f-the-art 8086 
microprocessor-based Series 
1000 office workstation. 

Multi-function capability at 
your fmgertips. 

As a programmable office 
workstation, the Series 1000 
offers you superb word proc
essing, data-base manage
ment, and data processing 
capabilities at a surprisingly 
low cost. 

When combined with other of
fice systems, the Series 1000 
becomes part of an integrated 
information management sys
tem that could encompass 
communications networks; 
reprographics and photo
composition; electronic mail 
and facsimile systems; tele
communications; and more. 

Because the Series 1000 is 
flexible in operation, it can 
easily be expanded to meet 
your future requirements
off ering a smooth migration 
from small to large systems, 
and protecting your invest
ment from future obsoles
cence. 

Customer support-priority 
not afterthought. 

As an autonomous affiliate 
of Shell Canada Limited, 
Artelonics has the resources 
and expertise to support your 
entry into office automation 

artelonics 
Aff1l1ate of She ll Ca nada limited 

CIRCLE NO. 45 ON INQUIRY CARD 

today. And, more importantly, 
tomorrow. 

CJ>/M-86™ is available now. 
MP/M-86™ is coming soon. 

For more information, clip 
the coupon or write: 
Artelonics Corporation, 
2952 Bunker Hill Lane, 
Santa Clara, CA 95050. 
Better yet, call us at 
(408) 727-3071. 
CPIM-86 and MP/M-86 a re trademarks of Digital Re
search. 

r,-----:-i 
You're right! I need more than word 

I 
processing. Show me a productive 

I way to enter the world of office 
automation. 

I Send me detailed information on the I Series 1000 office workstation. My 

I 
inunediate need is: 

I D Word processing 
D Data processing 

I D Communications I 
Name 

I Title I 
I 

Company 

I Address 

I 
City 

I State Zip 

I Phone[ 

I Mail to: Artelonics Corporation, 

I 
Attn: Marketing Services Department, 

1 2952 Bunker Hill Lane, 
Santa Clara, CA 95050 MMS 4/81 



February's reorganization came after 
more than a year of declining profits, 
culminating earlier this year in what 
perhaps were the company's most 
disappointing quarterly results . 

plans of each division may differ, a product must still 
meet the needs of other divisions that might use it. "I 
must satisfy Seligman's desires in developing microN o
vas, because they are also sold in the SBSD." 

Schneider will remain the head of the Systems 
Division, which develops custom-made products. He 
says there is considerable overlap in hardware between 
his two groups. He will not disclose the amount of 
operating funds initially available for his division, and 
he won't comment on the future profitability of each. 

distributor retail stores. 
Michael Schneider, vice president and general 

manager of the Technical Products Division, agrees 
that averaging of product requirements has been a 
problem. "The TPD market requires a lot of R & D. 

Technical OEMS do not need as much field service," he 
says. If such a product is marketed alongside a high-end 
product that may require less R & D than field service 
monies, the marketing approach can be ineffective, he 
explains. Schneider says that although the business 

The group that may prove to be the quickest new 
growth unit for DG is the Information Systems Division, 
which will sell systems to companies with more than 
$25 million in revenues. Products include the Eclipse 
and MV/8000 minicomputers, advanced operating sys
tem software and communications and networking 
products. Competitors include Wang Laboratortes, 
Tandem Computer, Digital Equipment Corp. and IBM's 

MANAGEMENT REMEDIES MAY HEAL SOME WOUNDS, OPEN OTHERS 

A major reorganization of a 
company's management is expected 
to cure some ailments and to cause 
some casualties, but it's difficult to 
predict how potent a remedy it will be. 
The clues in the case of Data General 
Corp. lie in the key executives, say 
company observers. Two questions 
have been raised: Why was Herb 
Richman chosen as executive vice 
president, and what is president 
Edson D. de Castro's new role? 

The restructuring has been viewed 
by some observers as merely a 
lengthening in reporting lines. Analyst 
Harry Edelson, Edelson Technology, 
New York, believes this is the case, 
and says the staff was merely 
reshuffled . Although he finds the 
management changes encouraging, 
he had expected more of a top-level 
shake-up and , perhaps , a new 
president. " In many businesses, it is 
considered good practice to change 
the top management every seven 
years. The top guy (begins to) lack 
enthusiasm, and his best ideas have 
already been put forth. " Nonetheless, 
Edelson believes de Castro is a good 
executive. 

De Castro has no plans to step out 
of the picture. " I want to be active and 
implement changes. I enjoy it," he 
says. More than half of DG 's 15,ooo 
employees are still under de Castro's 
direction-field engineering and 
manufacturing report to him. De 
Castro is also acting head of the 
corporate R & o group. In working with 
the divisions, he intends to concen
trate on using common products, such 
as peripherals, among them. Rich
man, he says, will focus on marketing. 

Richman's appointment has baffled 
many observers. " It is very surprising 
to see a salesman put in charge of 
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most of the business, given oo 's 
historical preoccupation with technol
ogy," says Donald H. Brown, director 
of small systems analysis at the 
Gartner Group , Greenwich , Conn. 

Richman admits, "I am somewhat 
limited in making technology deci
sions (for the divisions). But I can tell 
them what is required to be successful 
in the market." Richman will have 
three sources for technical advice. 
First, he will form a technical advisory 
committee, comprised of people from 
each division, to ensure there will be 
no scramble for products among the 
divisions. " I want competition be
tween the divisions, but not 
contention, " Richman says. He will 
also hire a technical "adviser" to 
assist him . The third valuable 
technical resource, in Richman 's 
opinion, is de Castro, who designed 
Digital Equipment Corp. 's PDP-a 
minicomputer before founding DG. 

" I have no intention of running the 
divisions ad hoc," claims Richman. 
He says that division heads and de 
Castro will initially help set division 
goals. A key part of Richman's role is 
to keep entrepreneurial engineers 
satisfied, while limiting them to tighter 
profit-and-loss constraints, say sourc
es close to the company. One source 
says Richman has a good rapport 
with engineers, and he believes so 
himself. 

De Castro, who knows how to 
motivate engineers , remains the 
pivotal figure for DG , some observers 
contend. "The key to everything is the 
president , who is obviously an 
extraordinary individual," says John 
Kotter, associate professor in Harvard 
Business School's Organizational 
Behavior department. He says that, 
while de Castro may have caused 

some problems by retaining too much 
control in the past, he is also the chief 
asset in the company's growth. Kotter 
believes the main question is whether 
de Castro can adapt to the changing 
needs of the company. 

Kotter, a consultant to some 
computer companies in Massachu
setts, points out that it is rare for a 
company to grow as fast as DG has. " It 
is almost impossible for mortal human 
beings to understand what de Castro 
went through for the past 1 3 years 
with growth from zero to $600 million. 
The nature of his job in a $5-million 
company versus a $600-million 
company is completely different. Not 
many people can adapt to changes of 
such magnitude. " 

Although the ever-understated de 
Castro does not appear to be 
exhilarated about his company 's 
successful growth, he says, "Not 
many companies have grown like us 
in 13 years, so I can't feel bad." 

In comparison, DEC reached $600 
million in revenues about midway 
through its 20th year, and Wang 
Laboratories, Inc., expects to reach 
that level this year-its 30th. Wang's 
greatest growth period has occurred 
since 1970, when revenues were 
$26.9 million. Intel Corp. probably 
best approximates oG 's growth , 
having surpassed $600 million in 
revenues in 1979-its 11th year. 

Despite some problems and 
delayed decisions, DG is solid 
financially, says J. Brad Stroup, DG's 
director of investor relations and 
public affairs. The company has more 
than $1 oo million in cash and can 
finance its own growth. "oG has been 
walking on water so long that when it 
gets its feet wet, everyone catches 
cold," says Stroup. 
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PERQ - A Landmark Computer System 

A Time Sharing Alternative 
PERO provides all the benefits of a time shared mainframe 
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PERQ FEATURES: 
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PERQ. High Resolution. 
And all the power you need. 

That's what you get with PERO, Three 
Rivers' revolutionary, complete single
user computer system. 

PERO gives you an 8 '12' ' x 11 " vertically 
oriented screen that's flicker-free. 
The display isn't interlaced - all 
1024 lines are refreshed 60 times per 
second. So PERO can display multiple 
fonts, proportional spaced text and 
graphics in a black-on-white, high
resolution presentation . 

PERO is all the power you need. 

PERO provides you with a complete 
single-user system - all the 
processor, display, disk and memory 
one person needs, sitting right at his 
desk . And because PERO 
workstations provide complete 
computing resources on a per-person 
basis , installations can be expanded 
incrementally. PER O's Packet Stream 
Local Network interconnects PERO 
systems in a distributed processing 
environment, allowing processor-to
processor communication at 10 
megabits per second over a single 
coaxial cable. 

PERO is more powerful than any 
current microprocessor-based system 

PERO's CPU is a Three Rivers
designed , sophisticated , 
microprogrammed minicomputer 
which directly executes Pascal P
Code at up to 1 million P-Codes per 
second . A 32-bit virtual address means 
that very large programs can execute 
with ease. Even PER O's operating 
system is written in Pascal , the front
runner in high-level languages for 
structured programming. 
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PERO is leading the revolution against 
the mainframe. 

Across America, PERO is 
revolutionizing the way work gets 
done - because it provides all the 
benefits of a time-shared mainframe 
without any of the drawbacks. 

OEMs who need low-cost. highly 
flexible computing systems are 
choosing PERO for CAD/ CAM 
workstations, phototypeset 
applications, business systems and 
office automation applications. 

Engineers and scientists are using 
PERO to provide all the facilities 
of a good timesharing system, 
plus uniform response time, 
incremental expandability and 
high reliability which a timesharing 
system cannot provide. 

Government agencies see PERO as an 
ideal way to provide computing 
resources in command and control 
situations, analysis and in R &D. 

Join the revolution . And find out more 
about what PERO can do for you . 

Three Rivers Computer Corporation 
720 Gross Street 
Pittsburgh, Pennsylvania 15224 

412/621-6250 





Although the business plans of each 
division may differ, a product must 
still meet the needs of other divisions 
that might use it. 

data processing division. DG's entry into mainframe 
competition will probably be its multiple-processor FHP 

computer (MMS, February, p. 5). Division general 
manager Barry Fidelman wants to get a large share of 
the high-end minicomputer market. 

Stephen J. Gaal, former vice president of software 
development for all products, will direct the division's R 

& D activities. He will handle hardware and communica
tions for all high-end systems, including those being 
developed at the company's North Carolina R & D 
facility. Steve Wallach, one of the architects of the 
MV/8000 will work under Gaal, and Edward J. Zander, 
former director of marketing for Eclipse and MV/8000 
products, will handle marketing. 

The MV/8000 holds the promise of attaining a 
significant share of the high-end market. Although late 
in entering the market (MMS, May, 1980, p. 11), the 
product is doing well and is being accepted by 
customers, Fidelman says. He admits, however, that 
DG lost sales to DEC's VAX supermini, which was a bitter 
pill to swallow. "At first, our sales people didn't believe 
we had a competing product. They hadn't had the 
experience of winning with a product because we had 
no product for a while. Every salesman believes we 
have a competitive product now," he says. 

'Criticism was overblown' 

Zander believes that criticism of DG's management is 
overblown and would not have surfaced if the MV/8000 
had been introduced earlier. "I guarantee that if we had 
had a 32-bit machine two years ago, we'd be sitting here 
today telling you how well-managed we are," he says. 

"We were hit at a bad recession time,'' Zander says of 
the low profit margins and criticisms of management. 
"We had a product-line imbalance because of too much 
emphasis on low-end products." 

To sell to large customers, DG realizes it will have to 
do some "image repairing." "We had a reputation of 
being tough, hard to do business with and not being 
service- or customer-oriented,'' says Richman in 
summarizing the results of customer-satisfaction sur
veys. During the 1970s, when the company sold a 
narrow product line into broad markets, says Richman, 
"All we had to do was design terrific products and sell 
the hell out of them. We did that well." MV/8000 
marketing director Zander adds, "We were brash and 
tough and went after DEC's base. We hired aggressive 
salesmen." 

As a result of this approach, the transition from OEM 
to end-user sales was difficult. Some industry observ
ers questioned the company's one-price strategy. DG 
won't haggle over prices, as do some competitors and as 
customers might like. "We're a single-price house and 

MINI-MICRO SYSTEMS/April 1981 

proud of it. As long as we can deliver value, this is the 
way to be," says Frank Keaney, vice president of North 
American sales. Keaney further defends DG's strategy 
by pointing out that IBM has a similar policy. 

Richman knew that DG had to invest more money to 
get a larger field-service force to sell to end users 
effectively, as IBM does. Last-quarter 1979 profits 
suffered when DG formed that service group two years 
ago. 

Not surprisingly, DG chose an ex-IBMer to direct field 
service. The investment is paying off as customer 
surveys show the company's continued improvement. 

A quarterly survey of more than 10,000 contract 
customers is weighted once a year, explains Tom Cook, 
vice president of field engineering. Cook, who worked 
in IBM's field-service operations for 16 years, joined DG 
3112 years ago to organize its field service effort. The 
first survey he completed in 1978 rated the company as 
a 6 on a scale of 1 to 10, which is unsatisfactory. That 
has improved over the last couple of years, nearing 
IBM's goal of 7.5. Cook hopes to equal IBM's rating 
within a year. The North American sales force, still 
settling after a reorganization last summer, is also 
attempting to improve its survey ratings. "We're 
serious about becoming a full-service company with 
support. We are intent on on-site service for almost 
every product in the future," Cook says. DG will break 
ground this month at a Milford, Mass., facility, which 
will include approximately 150,000 sq. ft. as a 
warehouse depot, and 60,000 sq. ft. as offices for 
adminstrative personnel. The company is also training 
field engineers, stocking inventories, creating nation
wide service channels and hiring specialists. The 
company now has service channels at more than 130 
locations. 

Building a new image 

That may be why Fidelman says the company's 

In more profitable days: OG president Edson de Castro (right) and 
board member Henry Burkhardt Ill are all smiles as one of the 
company's first Novas rolls off the production line. 
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DYNASTY SYSTEM 20 
LSl-11 / 23 plus disk storage in one low cost 
powerfully convenient package designed 
for software, hardware OEMs. 
Dynasty system 20 is something you 
should know about. Why not write or call 
for complete information today? 

In California: <213> 889-6031 
National: <800> 423-5321 

Hit~ilUAir 
31555 Agoura Road Westlake Village, CA. 91361 
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DG does not yet offer 32-bit COBOL, 
which some industry observers claim 
is keeping it out of the mainstream of 
supermini competition. 

hard-nosed reputation is more perception than fact. 
"We want to attract (Fortune 1000) customers, and we 
do have something to offer them. We must do an 
effective job of changing that perception," he says, 
although he has not planned his strategy. 

But that image is not the only one haunting the 
company. Many industry observers say DG has a history 
of standing in DEC's shadow. "This company has ridden 
the coattails of DEC all its life. DEC is making this more 
difficult now. It has developed systems (with capabili
ties) beyond those of DG," says Peter Lieu, an analyst 
with Arnholdt & S. Bleischroder, New York. He 
explains that DG does not offer word-processing 
capabilities, nor does it have a well-fleshed-out 32-bit 
minicomputer. 

The MV/8000 is more compatible with earlier products 
than was the v AX 11/780 at its introduction, but DG does 
not yet offer 32-bit COBOL, which some industry 
observers claim is keeping it out of the mainstream of 
supermini competition. 

Zander counters that DG has had many firsts for a 
minicomputer company, including a 16-bit minicomput
er on a chip, an in-house 14-in. Winchester-disk drive 
on a small system, interactive COBOL on a minicomput
er, CODASYL DBMS, early endorsement of X.25 and 
microcode in alterable ROM on the MV/8000 supermini. 
He adds that the company will have a full product line 
based on the Eclipse architecture, from the forthcom
ing microEclipse (a full Eclipse architecture on a chip), 
priced at about $500, to the $500,000 MV/8000. 
Compatibility is a strategy DG considers critical, 
Zander says. Start-ups using new technologies, such as 
the Motorola 68000 µp, will also have to contend with 
compatibility in follow-up products, he says. De Castro 
proudly cites the company's 1972 decision to build a 
semiconductor facility, a fi rst for a mini maker. 

The company will continue to face fierce competition 
as it grows. "The company will have to <>tay in the 
mainstream of EDP ... and not keep its head in the sand 
with minicomputers," comments Harry Edelson, an 
analyst with Edelson Technology, New York. 

Edelson says that part of the recent problems DG has 
faced is a cyclical down in a dog-eat-dog business. 
Minicomputer manufacturers are more subject to 
fluctuations in demand because they sell rather than 
lease their products. "The death knell has not sounded 
for DG,'' he says. He explains that the company's 
problems are accentuated because DEC is now riding 
the crest of high orders. Many industry observers 
suggest that because DEC has decreased lead times, 
companies such as DG and Prime Computer, Inc., are 
beginning to feel the full impact of competition with 
DEC. • 

MINI-MICRO SYSTEMS/April 1981 



With OPE behind the wheel, 
you've got a choice of speeds. 

Olivetti Periph
eral Equipment 
offers the OEM 
market a selec
tion of Daisy 
Wheel Printers: 
There's the 

DY 211, a 20 cps printer for low
end applications; the DY 311, with 
34 cps for mid-range applications; 
and for high performance, the 
DY 811, a 65 to 80 cps printer with 
high throughput capabilities and 
vertical tabulation to 1/264". Just 
look at what they feature: 

• A hammer positioning mech~ 
anism which reduces vibration 
and ensures the best print quality. 

• Four selectable character 
pitches, including proportional 
spacing. 

•Bidirectional printing with 
shortest path seeking. 

• Paper handling up to 
17or17% inches wide. 

DY 311 
34cps 

• Low-cost automatic 
sheet feeders and adjust
able forms tractors. 

• A wide choice of easily changed 
dual-plastic proprietary design 
daisy wheels and ribbon cartridges. 

• High-speed multimode 
horizontal tabulation. 

• Industry standard interfaces. 

~o~~~~Q~D ope 
Olivetti OPE, 505 White Plains Road, Tarrytown, 
New York 10591 /Tel. (914) 631-3000 

For mixed application environ
ments, we offer the DM80/180 
dual-speed/dual-definition dot 
matrix printer ; for business 
applications, a document can 
be printed at 180 cps with an 
8 x 7 matrix; for word process
ing applications, you can use 
the correspondence quality 
16 x 32 matrix at 80 cps. It 
will provide you with five 
character pitches, 8 standard 
fonts and the option of expand
ing the memory to accom
modate your own fonts. 

The Olivetti Group has been mass
producing Daisy Wheel Printing 
Mechanisms since 1975, and has 
created Olivetti Peripheral Equip
ment to offer its mass-production 

capabilities, reliability and exper
tise to the OEM market. Write 

or call OPE for more infor
mation on our printers 
or other high-perfor
mance products. 

"See us at NCC, Booth #1460" 
CIRCLE NO. 85 ON INQUIRY CARD 
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12.72 megabytes in a four-platter 5114-inch drive. 

Get big capacity without risk. The RMS-512 
gives you more bytes per drive and per dollar 
than any other 51/4-inch drive, using field 
proven conventional Winchester technology. 
All in a miniftoppy-sized package. 

Better reliability. Our electrical-
mechanical brake secures spindle in power-down 
mode to prevent media and head damage when the 
system is moved or shipped. No screws or locks to 
remember. 

Worried about data separation hangups? Our Data Express '" 
data separator handles high data transfer rates, even when 
used with a standard SAIOOO floppy-type interface. 

Concerned about head landings? We give you a landing 
shipping zone outside the data area. 

Looking for ways to reduce heat and power? We beat the 
heat with less than 20 watts. In standby "power save" mode, 
power consumption drops to 14 watts. 

Do you want extra quality assurance? RMS burns in every 
complete disk drive system to specification limits. 

Better performance. Our electronically 
dampened actuator provides for servo-like 

positioning and more stable settling. Buffered 
mode improves seeking speed. Integral 

microprocessor simplifies diagnostics 
and control. 

And all at a better price. RMS gives you 
proven Winchester technology at the lowest entry 

cost per drive or per byte. Three models offer a 
range of capacities (3.18, 6.38 and 12. 72 megabytes). 
For specifications and price information, circle our 

readers' service number. For an evaluation unit, call 
Mike Kirby at 408-730-1346. 

Rotating Memory Systems, Inc. 
1031-A E. Duane Avenue 

Sunnyvale, California 94086 
( 408) 730-1346 

SMALL BUSINESS Computers by Lazor Systems. Sunnyvale , CA 
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SOFTWARE 

The UNIX 
operating system: 
portability a plus 

EDWARD CHERLIN, Strategic, Inc. 

This convenient, portable operating system 
provides a pleasant programming environment 

on mainframes, minicomputers and µcs 

Some users call the UNIX operating system "the best 
software this side of heaven;" others see it becoming 
the standard µc operating system of the future. Brian 
Kernighan and P.J. Plauger, in their preface to 
Software Tools, state, "Of all the operating systems we 
have used, 'UNIX' is the only one that has been a 
positive help in getting a job done instead of an obstacle 
to be overcome." 

UNIX is not the answer to all problems; and some of 
its limitations are described in this article. N everthe
less, it satisfies the wishes of many people for a 
convenient, portable operating system that provides a 
pleasant, uniform programming environment on a wide 
range of mainframes, minicomputers and µcs. Witness 
the number of UNIX and UNIX-like operating systems 
now available or in development (see Tables 1 and 2). 

Western Electric licenses versions that are compiled 
from Bell Labs' source code, originally written for the 
DEC PDP-11 in the c language; other versions imitate 
only some of the structure of UNIX. 

A fundamental reason for the success of UNIX is its 
original design goal: user convenience. Its authors, Ken 
Thompson and Dennis Ritchie, had no plans for anyone 
else to use it, so marketing considerations did not 
control the design. No pressure was exerted to add 
features that someone might want, or to consider 
compatibility, efficiency or marketability. The result 
was an unusually portable and reasonably efficient 
system that has attracted users and vendors alike. 
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Companies au\horised \o sell 
UNIX objec\ code sub-licenses 

Microsoft, Inc. 
Suite 506 
Bellevue, Wash. 98004 
(206) 454-1315 
XENIX 
Onyx Systems, Inc. 
73 E. Trimble 
San Jose, Calif. 95131 
(408) 946-6330 
ONIX 
Zilog, Inc. 
10340 Bubb Rd. 
Cupertino, Calif. 95014 
(408) 446-6666 
next year; portable C compiler for Z8000 now 
Amdahl Corp. 
1250 E. Arques Ave. 
Box 470 
Sunnyvale, Calif. 94086 
(408) 746-6000 
UNIX for IBM-compatible computers; all standard 
operation system interfaces and file access methods 
Robert Marsh and Kip Myers 
c Io Prism Computers, Incx. 
4960 Hamilton Ave., Suite 201 
San Jose, Calif. 95130 
(408) 866-8126 

Wollongong Group 
652 Bear Island Rd. 
Redwood City, Calif. 94062 
(415) 493-3698 

Table 1. Companies authorized to sell UNIX sub-licenses. 
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UNIX's most significant deficiency is 
lack of a standard accounting package, 
although existing data-base 
management systems could be used to 
develop these applications. 

Universities use UNIX 

Microsoft is among the companies working on 
languages that run under UNIX; many software houses 
offer other system and application software. For 
example, Unidot, Sunnyvale, Calif., has translated 
TEX, a sophisticated computer typesetting program 
written by Prof. Donald Knuth of Stanford University, 
from Stanford Artificial Intelligence Language to c, 
and plans to convert the METAFONT typographical 
design program that goes with TEX. Other UNIX 
applications include text-editing and word-processing 
systems relational data-base management systems and 
computer network software. · 

UNIX's most significant deficiency is lack of a 
standard accounting package, although existing data 
base managment systems could be used to develop this 
application. 

One reason for this activity is that UNIX is available 
to educational institutions for $150, and has been 
maintained at several hundred universities, creating 
thousands of UNIX system and application student
programmers. The universities also generate a lot of 
software under UNIX that attracts commercial interest. 
As the user community grew, the universities started 
the first UNIX users group, called USENIX, which 
functions as an information and software exchange (see 
Table 3). Last year, a commercial users group started 
under the name /usr/group (pronounced "slash user 
slash group") to promote the spread of UNIX, dissemi
nate information about available software to go with it 
and help create portability and compatibility standards 
for UNIX. At least one other group will form when 
Microsoft's version of UNIX is released, for end users 
with object-code sub-licenses. 

Software components 

The structure of UNIX encourages the philosophy of 
tool building-the creation of interactive data
manipulation programs, specialized for various func
tions that can be combined to create larger programs. 
Language processors include a compiler-compiler for 
users who need to generate their own languages. Text 
processors furnish editing, formatting and pattern
matching functions. Utilities provide for file-format 
conversion, sorting and merging. An on-line user's 
manual is available. A tutorial program called LEARN 
has computer-aided instruction scripts that teach the 
use of the most-often-used UNIX facilities (files, editing, 
formatting, c). 

An extended version of UNIX, called the Program
mer's Work Bench, provides still more development 
facilities. Its combination of text processing, pre-
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SYSTEMS :MODELED ON UNIX 
Debbie Scherrer, Coordinator 
Software roots Users Group 
Lawrence Berkeley Laboratory 
University of California 
Berkeley , Calif. 94720 
(415) 486-4000 
LBL s oftware tools package 

Ira D. Baxter 
Software Dynamics 
2111 W. Crescent, Suite G 
Anaheim, Calif. 92801 
(714) 635-4760 
SDOS; 6800 

John White 
Software Labs 
735 Loma Verde 
Pa.lo Alto, Calif. 94303 
(415) 493-8186 
OS-1 ; Z80 ; CP/ M compatible 

Microware Systems Corp. 
P.O. Box 4865 
Des Moines , Iowa 50304 
(515) 279-8844 
OS-9 , OS-9 Level Two; 6809 

Mary Elisabeth Kroening 
Computer Systems Design Group 
3632 Governor Dr. 
San Diego , Calif. 92122 
CHAOS II; 8080 
Scott Guthrey 
Yourdon Software Products Group 
1133 Avenue of the Americas 
New York , N .Y. 10036 
(212) 730-5840 
Whitesmiths, Ltd. 
P .O. Box 1132 Ansonia Station 
New York, N .Y. 10023 
(212) 799-1200 
IDRIS (functional equivalent of UNIX version 6 ); PDP-11 

Ithaca Intersystems, Inc. 
1650 Hanshaw Rd. 
P .O. Box 91 
Ithaca, N .Y. 14850 
(607 ) 257-0190 
not named yet; to be written in Pascal 
Marlnchlp Systems 
16 St. Jude Rd. 
Mill Valley, Calif. 94941 
(415) 383-1545 
for 9 900 
Morrow Designs 
5221 Central Ave. 
Richmond, Calif. 94804 
(415) 524-2101 
UNIX 

Table 2. Systems modeled on UNIX. 

compilers (including syntax checkers), file conversion, 
program librarian and a catalog of JCL procedures, 
makes it the system of choice for developing IBM 370 

software at Bell Laboratories. 

The file system 

The foundation of UNIX is a hierarchically structured 
file system, with multiple directories for different users 
and projects. There are no required access methods; 
the operating system handles the physical aspects of file 
management (device, track, sector, etc.) so that a file 
appears to a program as a sequence of bytes, upon 
which any desired structure may be imposed. 

MINI-MICRO SYSTEMS/April 1981 



Until May 4th, Y911re not_going to 
believe what TeleVJ.deo Systems has 
done for distributed processing. 

NCC-ing is believing. 
Visit us at Booth #163-166 



The foundation of UNIX is a 
hierarchically structured file system, with 
multiple directories for different users 
and projects. 

Necessary distinctions among files and users are 
made, using access permissions (stored with the file) in 
conjunction with user IDs. Access bits are given for the 
file owner and for all other users to indicate permission 
to read, write or execute the file; another bit allows a 
program to change the user ID temporarily to the file 
owner ID. This enables setting up a file that can be 
accessed by anyone, within the limits set by the 
programs. The operating system controls creation of 
directories, so that only authorized system programs 
can write to them. A variety of protection systems can 
be programmed with these facilities. 

Languages 

UNIX is written in c, which was specifically 
developed for it. c is the primary language for tool 
building at Bell Labs' UNIX installations. The UNIX 
system includes a c compiler for production and a 
portable c compiler with fixed lexical-analysis and 
parsing sections and a modifiable code-generation 
section. Zilog has turned the portable c compiler into a 
PDP-11-to-Z8000 cross-compiler. 

Bell Labs has dozens of other languages running 
under UNIX, including APL, BASIC, ALGOL 68, Pascal 
and SNOBOL4, but does not license many of them. 
Commercially available utilities allow programs from 
other operating systems to run under UNIX; almost all 
RT-11 programs and languages run under UNIX on a 
PDP-11 using RT-EMT, supplied by Human Computing 
Resources Corp. of Toronto. os-1 and CROMIX, UNIX 
imitators for the Z80, offer a CP/M emulator that 
allows versions of more than a dozen major languages 
to run. 

Microsoft plans to convert its languages (BASIC, 
COBOL, FORTRAN) and any that they introduce in the 
future (including APL) to run under UNIX. Ultimately, 
the company intends to write its compilers and 
interpreters in c for total portability. 

The UNIX command interpreter, called the Shell, 
provides a uniform interface between the programmer 

UllIX USllBS GBOUPS 
USllNIX 
(Scieniific I educaUonal UllIX users group) 
Box8 
Rockefeller University 
1230 York Ave. 
New York , N .Y . 10021 
(212) 360-1182 

/uartgroup 
(Commercial UllIX users group) 
Box 8570 
Stanford, Calif. 94305 

Table 3. UNIX users groups. 
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and all programs, files and hardware facilities, 
including main memory. It is not, however, part of the 
operating system. If a different interpreter is desired, 
the Shell can be replaced, like any other application 
program. 

The Shell reads and writes files (which include all I/O 
devices, main memory and file directories, plus data 
and program files), and calls programs, passing 
arguments and command files and setting up files for 
input and output or redirecting I/O between programs. 
Output from one program can be passed directly to 
another program, creating what is known as a pipeline. 
Looping, conditional execution and concurrency are 
also provided. 

The Shell also handles file protection, multipro
gramming and other functions and can be used 
interactively or through command file scripts. It is a 
very high-level language, which handles files and 
programs as easily as other languages handle numbers 
and arrays. The Shell is the major programming 
language on Bell Labs' UNIX systems, measured by 
number of program files and number of invocations. 
Many jobs can be handled by invoking the appropriate 
tools in simple Shell programs, frequently one line in 
length. With the Shell's I/O redirection capability, it is 
not necessary to include printer formatting in any 
application program. Compatible formatters include a 
typesetting program that can be given the output of 
any program and command files to specify any 
transformations that are needed. It is worthwhile to 
consider how much programming time can be saved by 
this feature. We usually think of programmer produc
tivity under UNIX in terms of code that need never be 
written, rather than in terms of quantity of code 
produced. 

Moving between systems 

UNIX is unequaled in the area of portability. First 
implemented on a PDP-7 in machine language, it was 
moved to a PDP-9 and a PDP-11, and was then rewritten, 
mostly in c. Versions in c have been installed on 
Perkin-Elmer/Interdata, Univac, Amdahl and Onyx 
computers and on Digital Equipment Corp.'s VAX-11 

systems. 
Microsoft is working on versions for Zilog Z8000, 

Intel 8086 and Motorola 68000 processors, and is 
considering still other 16-bit or larger processors. 
Microsoft hopes to make UNIX a standard in the µc 
industry, to compete with operating systems from the 
semiconductor manufacturers and with such offerings 
as CP/M and MP/M from Digital Research. 

Moving UNIX is relatively easy, but not trivial. A c 
compiler must be modified to generate code for the new 
machine; the UNIX kernel and device drivers must be 
written in machine language. Most difficult is the 
harmonizing of UNIX with the interrupt and memory
management structures of the new machine; the rest is 
compilation. 

An APL or BASIC interpreter written in c or any other 
portable language running under UNIX can be recom-
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Introducing 
quaUty_print at matrix speed. 

For only $1295: 

Until now, you could pay thousands 
for a slow, letter-quality character 
printer. Or hundreds for a dot matrix 
printer, giving up print quality for speed 
and price. 

But that was before Paper Tiger™ 460 
offered you a better choice. 

The new Paper Tiger 460 is the first 
matrix printer with high-density dot 
matrix characters plus high speed. At a 
low price. 

The secret? A unique nine-wire, 
staggered matrix head provides over
lapping dots in both horizontal 
and vertical planes. The result is 
dense, high-quality characters 
you'll be proud to show off. 

What's more, Paper Tiger 460 ·-
gives you a combination of fea
tures simply not available on any 
other printer, at any price. Like 
bi-directional, logic-seeking 
printing at speeds in excess of 
150 cps. Microprocessor elec
tronics, with field-installable character sets. 
Proportional spacing. Automatic text justifica-

Integral Data Systems stands re 
performance printers ideally s 
printer, the IDS 460, offers feat 

Automatic proportional spacing 
processing systems, plus the ca 
resolution of 84 by 84 dots per 

Paper Tiger 460 Print Sample 

tion. DotPlot™ high resolution graphics option. 
RS232 and parallel interfaces. And more. 

But its most important feature is high reli 
ability. The Paper Tiger 460 is designed to 
be tough and dependable. It has rugged, 
stepper-motor head and paper drives. 
A new rugged ballistic-type print head. 

See us at NCC 
Booth#1732 
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And its simple, chassis-mounted 
cartridge ribbon lasts up to four times 
longer than cassette or spool ribbons. 
All this means that Paper Tiger 460 is 

perfect for word processing, data proc
essing, or electronic mail . It's also perfect 

for anyone who requires the flexibility 
of a matrix printer but wants superior 

quality printing. Without trading off 
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The capabilities of UNIX-like operating 
systems for 8-bit µps are limited by 
storage space: a 64K-byte address 
space in main memory, and a 1 SOK- to 
2M-byte space in floppy-disk systems. 

piled once for each system; then programs written in 
these languages become totally portable. For compiler 
languages, the code generation section is rewritten for 
each new machine; alternatively, a high-level language
to-c translator could be used. Such compilers should 
work on any UNIX system, so that special cross
compilers are not necessary. The LINT program, a 
syntax checker for c programs is particularly valuable 
here. It identifies parts of a program that are illegal, in 
bad style or not portable to other machines. 

Imitators 

UNIX has served as a model for various µc operating 
systems, on BOBO, zso, 6800 and 6809 processors (Table 
3). In some cases, only part of the file system was 
copied, with the Vo redirection capability. Other 
systems include more Shell facilities, such as multipro
gramming and pipes. Some provide all UNIX features 
and incorporate extensions such as file protection. 
Whitesmiths, Ltd. offers an operating system called 
IDRIS that is claimed to be functionally identical to UNIX 
Version 6, but does not use Western Electric's code. 

The capabilities of UNIX-like operating systems for 
a-bit µps are limited by storage space: 64K-byte 
address space in main memory, and 150K- to 2M-byte 
space in floppy-disk systems. Full UNIX on a PDP-11 
needs at least 48K bytes of main memory; BM bytes of 
disk is needed for the applications, utilities, games and 
other programs that come with it; file space is extra. 
Onyx eliminates nonessentials on its !OM-byte disk 
system, reducing the disk requirement to 4M bytes. For 
a while, the Yourdon Software Products Group offered 
OMNIX, taking 32K bytes for the kernel and 16K bytes 
per user; it was practical only on systems with 
bank-switched memory. Software Labs' os-1 for the 
zso processor, the first in a series, omits multitasking 
and some other features and fits into 12K bytes. Later 
versions for 16-bit processors will offer considerably 
more capability and require more room. 

The Software Tools Users Group (STUG) at Lawrence 
Berkeley Laboratory has taken a completely different 
approach. Using UNIX as a model and methods specified 
in Software Tools, STUG has created what it calls a 
"virtual operating system." Users of STUG packages are 
almost totally insulated from the peculiarities of the 
operating system. For example, if an operating system 
requires files to be read in fixed-sized blocks in a certain 
format, the STUG file handlers buffer input, so that a 
user sees only a sequence of bytes; the command 
interpreter handles generating, or looking up, any 
necessary job-control statements. The full STUG 
package runs under six operating systems; subsets of 
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the system are running under at least 59 operating 
systems on at least 42 machines, including CP/M on an 
Intel BOBO, UNIX and several other operating systems 
on PDP-Us, five operating systems for IBM 370s and 
Cray CPSS. 

Licensing 

Western Electric offers no support with a UNIX 
source code license. In the words of licensing manager 
Larry Isley; "For $20,000, you get a tape, a stack of 
manuals and our best wishes." Western allows source 
code licensees to sub-license object code, and to offer 
the sub-licensees support, enhancements and applica
tions. Object code license fees were quite stiff until a 
new fee structure was announced last year. 

By paying $50,000 to start (treated as an advance to 
Western on royalties), a company can offer sub-licenses 
starting at $750 for a single user, plus, $250 for each 
additional user. As the total amount paid reaches 
certain levels, the rates for more licenses decrease in 
steps; after total payments of $2. 5 million the 
incremental charge is just $40 for a single user, plus $10 
for each additional user. To reach this point, a licensee 
must sell 15,000 to 20,000 copies. Several µc operating 
systems have already passed that level of sales. 

In the years ahead, UNIX will remain in competition 
with operating systems provided by CPU manufactur
ers. In many cases, UNIX will prevail because of its two 
major advantages; its portability and its vast store
house of high-quality data-manipulation software. • 
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•Ingle Station 3&!76-2 Controller Display 
and 3287 Printer 
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T he National Computer Conference, which traces its roots to 
the Spring and Fall Joint Computer Conferences, will 

celebrate its 30th year May 4-7 in Chicago's McCormick Place. 
This year's conference will feature more than 525 exhibitors in 
some 2300 booths, plus 100 program sessions and 21 
professional development seminars. 

NCC has become a mammoth forum for information exchange 
since the first JCC was held in Philadelphia in 1951, the same 

year that UNIVAC-I, the first commercial computer, was delivered 
to the U.S. Census Bureau. 

I n 1973, the American Federation of Information Processing 
Societies, chief sponsor of the conference, consolidated the 

Spring and Fall Joint Conferences into the National Computer 
Conference, which drew 32,500, and attendance has been 
growing ever since. Last year's show in Anaheim, Calif., was 
attended by more than 80,000. 

A FIPS is cautious about forecasting attendance this year, 
officially estimating the number at about 60,000 because 

Chicago is not in the heart of a computer enclave. There is still a 
waiting list of some 125 potential exhibitors, despite the fact that 
230,000 sq. ft. of space is available at McCormick Place. 

A personal computing festival has been organized for 
microcomputer buffs. The festival will feature 30 sessions 

covering such topics as robotics, business applications, 
languages and the use of personal computers in the classroom. 

T his year's professional program is organized along eight so
called tracks. Nearly half of the papers and panels will be 

devoted to small-system issues. For more details on the program 
and its importance to minicomputer and microcomputer users 
and designers, please !iee the story that follows. 
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SHOWS & COllPIRlllCIS 

Previewing 
the National 

Co1111puter Conference 
MALCOLM L. STIEFEL, Contributing Editor 

Minicomputer and µc users and designers will find a rich mixture 
of interesting topics and exhibits at this year's show 

The NCC has always been a haven for large systems. 
In the technical sessions, attendees could reasonably 
expect to hear presentations about the techniques of 
managing development of multi-mega-instruction soft
ware systems, design approaches for multi-gigabyte 
data base management systems or architectures for 
multi -millions - of- floating- point - operations - per- sec. 
processors. That sort of big-league stuff will be on 
hand again this year, as the attendees and exhibitors 
gather in Chicago's 230,000-sq.-ft. McCormick Place on 
May 4 to 7. 

Almost half the papers and panels, however, will be 
devoted to small-system issues, including how to 
program and microprogram them, how to connect them 
in distributed systems and networks and how to apply 
them in office-automation and other applications. 
Meanwhile, the concurrent Personal Computing Festi
val, an NCC tradition, will also be conducted. 

In all, minicomputer and µc users and designers will 
find a rich mixture of interesting topics and exhibits. 
For the price of admission-$60 in advance, $75 at the 
door for the four days-attendees will get a bargain
basement education and insight into what's happening 
in the industry. For $25 more (half day) or $65 more 
(full day), registrants can attend professional develop
ment seminars on such topics as managing word 
processing and office automation in the 'sos. Registra
tion fee for the Personal Computing Festival is $30. 

A word of caution: Do not try to substitute perusal of 
the conference proceedings for attendance at the show. 
Many sessions will be conducted in a panel-only 
format-speakers provide slides or view-graphs, but do 
not submit formal papers for publication. 

Dr. Alex Orden, of the Graduate School of Business 
at the University of Chicago, and chairman of the NCC 

program committee, points out that the NCC is a hybrid 
gathering of commercial and scientific/engineering 
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(that is, academic) practitioners. Thus, the ideal 
mixture, he says, would be to have half of the 
speakers-those from universities-with papers and 
the other half-those from industry-without. As it 
stands, about a third of the participants submit papers 
in advance that are referred and published in the 
conference proceedings. Thus, some of the most 
interesting and informative material in the conference 
never appears in the proceedings. The sessions are 
recorded on tapes that are available for a nominal fee. 

This year's conference is structured along eight 
principal tracks: hardware and architecture; network 
technology and capacity/performance analysis; soft
ware; information-processing management; educational 
and societal issues; office-automation applications and 
computers at work; data base systems; and voice, vision 
and artificial intelligence. Several of these tracks are of 
special interest to small-system designers and users. 

Dr. Anthony Wojcik, chairman of the computer 

Stephen S. Yau of North
western University Techno
logical Institute will lead a 
program on software main
tenance. 
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Fault-tolerant systems that operate 
despite component failures will be 
the subject of two sessions. 

science department at the Illinois Institute of Technolo
gy, is NCC's vice chairman for hardware and architec
ture. He is also chairman of the IEEE technical 
committee on fault-tolerant computing, so it is not 
surprising that fault-tolerant systems are the subject of 
two sessions. Representatives of IBM Corp., Tandem 
Computers, August Computing Co., Stanford Re
search Institute, the University of California at Los 
Angeles and the Massachusetts Institute of Technology 
will discuss systems that continue to run in the face of 
component failures. Wojcik characterizes the sessions 
as informational rather than theoretical. The discussion 
will attract users who are considering installing a 
system for round-the-clock applications, such as 
process-control, patient-monitoring or bank
transaction. The discussion covers both small and large 
systems. 

Two full-day sessions devoted to microprogramming 
may be of much broader interest. The sessions will 
reflect a need to simplify microprogramming as 
designers strive to increase execution speed of 
system-control and application functions. One session, 
for example, will discuss high-level microprogramming 
language. This probably signals a new breed of 
real-time systems that will be programmed in tradition
al high-level procedural languages, such as FORTRAN or 
Pascal. These systems' compilers will invoke powerful 
microprogrammed routines to achieve throughput, 
replacing assembly language programming, the time
honored tool of real-time programming and micropro
gramming. The idea that anyone would write micropro
grams to define machine instructions in a high-level 
language is mind-boggling. 

In another session, representatives of u.s. and 
Japanese industries will discuss mutual interests and 
competitive positions. The session--ealled "µp archi
tectures, what next?"-should interest hardware de
signers planning forthcoming generations of equip
ment. 

Albert K. Hawkes of Sargent 
& Lundy Engineers is confer· 
ence chairman for this 
year's NCC. 
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Small-system users are represented at almost every 
station of the software track, says Dr. Howard Morgan 
of the Wharton School at the University of Pennsylva
nia and the vice chairman for software. The sessions 
will emphasize productivity and reliability. For exam
ple, one session deals exclusively with the Smalltalk 
language, created at the Xerox Research Center. The 
language is said to be "user-friendly" and to promote 
productivity. Smalltalk has a procedural segment and a 
graphics-manipulation segment that allows users with 
little programming background to play with graphics 
elements, compose music and perform other program
ming tasks. 

A session on software reliability in real-time 
programs will deal with techniques for automatic 
validation of real-time programs. Debugging real-time 
programs has always been more difficult than debug
ging batch programs, because it is often difficult to 
replicate the precise sequence of events that cause a 
program to err. 

Pascal, the language that has perhaps stirred the 
greatest amount of interest in recent years, particular
ly in µp-based systems, is being standardized-a sure 
sign of respectability. A session on Pascal standardiza
tion will provide a status report and will probably 
stimulate audience and panel comment. Standardiza
tion is an emotional issue in every part of the computer 
industry. For example, the recent brouhaha about 
COBOL, and the long-running battle about r/o channel 
standards are both emotionally charged issues. Chang
es in, or adoption of, standards cause these battles, 
because such changes cost some people a lot of money, 
while they make a bundle for others. The wounded 
ones, who are forced to make wholesale changes to 
their products to adhere to the standard, roar their 
disapproval, while those who are already compatible 
with it shake their heads and remark how much better 
off vendors and users alike will be once a new standard 
is implemented. Look at all the fun Congress is having 
with an outraged, suspicious public on one hand, and 
the Postal Service on the other, as it wrestles with the 
proposed nine-digit zip code. 

Integrating office-automation equipment 

Office automation, a major small-system market in 
the next decade, will have its own track in NCC '81. 

Topics include the problems of marrying office automa
tion and data processing and the integration of diverse 
information systems for data, text and graphics 
manipulation in offices. A pair of sessions will speculate 
on the future of office-automation technology. 

A related topic-business conmunications security 
and vulnerability-will be covered in the voice, vision 
and artificial intelligence track, although the subject is 
relevant to the office environment. In a similar fashion, 
the sessions on microprogramming noted above ride on 
the software track as easily as on the hardware. 

The components of office automation-word process
ing, data processing and, in a more limited way, picture 
processing do not have their own sessions because the 
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Non-glare, high resolution screen Screen-labeled soft keys 

Meet A Smart Performer 
15" Screen, 132 Characters per Line, 7x11 
Dot Matrix, Over 100 Operator Selectable 
Functions in 8 Soft Keys, 4 Page Memory. 

Now, you can have all the features 
of the best terminals on the market 
in a single unit. All on a large 
screen with crisp, clear charac
ters. The TAB 132/15. You 'll get the 
kind of screen action you 've been 
looking for. 

Bidirectional smooth or jump 
scroll. Horizontal scroll. Split 
screen . 19,200 Baud communica
tions . ANSI and DEC compatible . 
Full range of character attributes 
and editing features . English 
prompted set up mode. 24 data 
lines plus status and prompt lines. 
And more. 

Solve your most demanding ap
plications problems. Boost your 
operator productivity. 

Screen test the TAB 132/15 today. 
You'll see a smart performance. 

Call or write : 
Smart Performer 
TAB Products Co. 
1451 California Avenue 
Palo Alto , Californ ia 94304 
415-858-2500 

Distributor/OEM Inquiries Invited 

TAB 
PRODUCTS CO 

Think TAB for Terminals 
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The Next Logical Step. 
It's a Giant Step 
And now the INFOSCRIBE 1000: a smarter, 

faster serial matrix printer with a host of features 
system designers crave but seldom get at a price 
they like. Plus the bonus of complete compatibility 
with its sister printer, the INFOSCRIBE 500. 

Outpaces the Competition 
INFOSCRIBE 1000 uses a closed loop 

servo for precision head positioning and quieter 
operation . Throughput is significantly increased by 
vertical and horizontal tabbing, two-way logic 
seeking , and a printhead that cruises at 180 cps. 
Good vertical and horizontal resolution lets you 
print a broad range of graphics. And the ability to 
download character sets from the host CPU offers 
all kinds of versatility. 

.More in Store 
What you want is what you get from 

INFOSCRIBE 1000. Like unlimited duty cycle; 
9 x 9 matrix for better character quality; double
wide printing; correspondence-quality printing; 10, 
12, and 16.5 cpi; subscripts; superscripts; true 
underlining; serial, parallel, or communications 
interfacing; and software control by the host 
processor, to name a few. 

Print On It, Then Count On It. 
Thanks to its elegant design and genuine 

craftsmanship, INFOSCRIBE 1000 prints almost 
ad infinitum. It's built for simple , straightforward 

IN 

maintenance, but it seldom needs anything but 
paper and ribbons. You can even change the 
printhead yourself, by removing two screws, but 
not until it's given you hundreds of millions of 
characters. 

Our Growing Family 
INFOSCRIBE 1000 joins the 500 in our 

family portrait. When the picture's complete, we'll 
have the broadest line of serial matrix printers 
available from one supplier. And that's good news, 
because there 's no need to switch brands as your 
system grows. Coming soon is an exciting 
multifunction printer for both letter quality and DP 
quality characters. Watch for our birth 
announcements. 

Plug in Now • 
Get the whole story today by calling your 

nearest lnfoscribe distributor: CA, HI C714) 
964-4 722 or C415l 948-8961; CO, UT, WY C303l 
371-4140 or C801l 292-8145; WA, OR, MT, ID, AK 
C206) 455-4922; IA, IL, IN, WI (312) 298-4830 or 
C414) 351-6123; TX, OK, AR, LA C214) 661-9633, 
C713) 681-0200, C918) 252-9646 or (512) 454-3579; 
MA, VT, ME, CT, RI, NH C617l 729-5770, C413l 
737-6624 or C203) 624-7800; United Kingdom 
C063-33) 69162 ; Australia (61-2) 29-3753; 
or at the factory, 2720 S. Croddy Way, Santa Ana, 
California 92704, C714) 641-8595. 

Distributor I Representative inquiries 
welcome, too. 

Handing You a Line 
CIRCLE NO. 94 ON INQUIRY CARD 



Office automation, a major sma/1-
system market in the '80s, will have 
its own track in NCC '81. 

integration of these elements and the interactions 
among them are more important than the separate 
components. These elements have been elevated into 
mature, well-understood disciplines. The spotlight will 
be on interfacing techniques, which the data-processing 
industry has not, after three decades, successfully 
developed. Thus, there is a strong interest in standards 
in general, and in interconnection standards in 
particular, to connect distributed systems that perform 
diverse, but related, functions. 

Standardizing distributed systems 

Distributed systems were not given their own 
segment in this year's NCC, probably because buzz-

. words do not merit their own segments. Nevertheless, 
specific sessions will cover them. In particular, Harold 
Uhrbach of DBD Systems, Inc. Rockville Centre, N.Y. is 
chairing a panel on architectural considerations in 
distributed data base management systems. The 
speakers will deal with standardization and the creation 
and maintenance of distributed data bases. Uhrbach 
predicts that a user at any site will one day be able to 
request data from a data base without any knowledge of 
where (in a distributed system) the information is 
located, and without regard to the hardware and 
protocol in use at the user's site. That is, the network 
will transform the request into a standard format for 
transmission along the network connecting all nodes, 
and transform the message again at the receiving node 
into a format that the receiver can recognize. The 
inverse process will occur when the response is 
transmitted back to the requester. 

The ANSI.SPARC study group, of which Uhrbach is a 
member, has a charter to provide an architecture for a 
distributed data base management system environ
ment, covering such concerns as heterogeneous envi
ronments, data-dictionary standards, software-control 
procedures, security and recovery. The group will 
present a proposal ·at the session. 

The International Standards Organization (ISO), 
which also has a data base standards activity under 
way, says that the SPARC proposal is compatible with 
Level 1 of its protocol. Meanwhile, CODASYL has its own 
group studying the same problem. Attendees at the 
session should get a good idea of the status and 
relationships of these efforts. 

Problems still exist: currency and integrity of data 
and data base administration in a distributed environ
ment. Bits and pieces of the problems are being solved, 
but progress is slow. For example, it is now possible to 
support multiple data base management systems at one 
site with user programs able to communicate with all of 
them. Thus, a user could store some data via a 
hierarchical DBMS, and other data via a relational DBMS 
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on the same machine, and manipulate both data bases 
at once. 

The problem of security in distributed data base 
management systems has been "intellectually" solved, 
Uhrbach says, and implementing the solutions is not far 
off. These issues will be discussed at the session. 
Small-system designers and users, major beneficiaries 
of the new distributed DBMS technology, are likely to 
have much interest in the topic. 

The distributed system is the way to get computing 
power into the hands of the user in a convenient and 
economical form. It allows small systems to interact 
with one another as well as with mainframes. The 
question is: How will these units be connected? The 
answer is: with networks. Given the concern in the 
other tracks with integrating systems, it is not 
surprising that a separate track is dedicated to the 
design, development-and standardization-of remote 
networks that connect users in geographically separate 
locations and local networks that tie users within a 
building, or within a few miles. 

Here again, the emphasis will be on standardization. 
A report will show the status of various cooperative 
and competing protocol development efforts. 

Greg Hopkins of Mitre Corp. will lead a double 
session introducing local networking and the Ethernet 
approach. The speakers will describe the attributes of 
local networks; review the products offered; and discuss 
standardization activities at ANSI, IEEE, ISO, the EIA 

and others. The speakers will also examine word
processing, graphics, electronic-mail, file-transfer and 
data-base access applications-all of which will be 
covered in the other tracks. These sessions will offer an 
overview of where the industry is heading in the next 
five years, because networking influences so many 
other segments of the business. 

In the past, NCC has been criticized for being too 
academically oriented and out of touch with the needs 
of the commercial-user community. It has also been 
dismissed as a large-systems conference. Neither claim 
is valid. The technical sessions at NCC will address 
issues that are of vital concern to users and will be of 
concern in the immediate future. Far from having a 
strictly large-system flavor, it will deal in depth with 
small-system issues. 

As in the past, it will be crowded, noisy and 
exhausting, but exhilirating and educational at the 
same time. • 

Malcolm L. Stlefel, now a group leader 
at Mitre Corp., has worked as a systems 
analyst, systems engineer and program
mer on military command-and- control, 
hospital administration, investment 
securities and municipal information 
systems. 
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DISKDRIYIS 

Slimline floppy 
saves space, 
boosts capacity 

WAI SZETO, Remex Division, Ex-Cell-O Corp. 

Remex's Pico-a 5114 -in. 
floppy-disk drive-is the first 
to combine low profile 
and high capacity 

The demand by floppy-disk drive users for maximum 
data capacity in the smallest possible space is inspiring 
a new generation of floppy-disk drives. The industry is 
seeing the birth of slimline mini~rives using 
available 5Y4-in. media, but in low-profile, ultra-slimline 
drive housings. At the same time, manufacturers are 
increasing track density on 5¥4-in. drives to boost data 
capacity. 

The first floppy-disk drive in which these two 
trends-low profile and increased tracks per in. 
(tpi)-have been combined is the new offering from the 
Remex Division of Ex-Cell-O Corp. The drive will be 
introduced next month at the National Computer 
Conference in Chicago. Remex's Pico is a 5¥4-in.-media, 
dual-head drive that measures only 2Y4 in. high at the 
bezel in standard configuration (a 3. 4-in., "standard" -
sized bezel is available to buyers that don't require the 
small size, but want the drive's other advantages). In 
addition, the drive writes and reads 96 tpi or 48 tpi on 
two surfaces, thus increasing unformatted data capaci
ty to lM byte. 

The small-sized, high-capacity combination, howev
er, is only one of the advances in the Pico drive. 
Improved design features are directed at reducing or 
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eliminating the industry's on-going head-loading prob
lems, reducing drive wear, improving data reliability to 
accommodate higher track densities and to decrease 
power consumption. 

The Pico is ANSI-compatible, compatible with Shu
gart's 5Y4-in. drives and interchangeable with BASF's 
low-profile-sized drives-the only other "mini-mini" on 
the market (but without double-tpi capability). 

Direct drive DC is smoother, simpler 

While one or two advanced-design 8-in. disk drives 
have been equipped with direct-drive spindle motors, 
the Remex Pico is the first 5Y4-in. drive to offer 
brushless direct-drive advantages. Pico causes no 
brush wear, resulting in longer motor life. And, 
because it is direct-drive, improper belt seating is 
nonexistent, eliminating variations in speed and side 
loading. Side loading places undue friction on the motor 
and causes bearing wear in belt drive motors. The 
mean time between failures (MTBF) of the motor is 
rated at 30,000 hours, versus approximately 3000 for 
most brush-type motors. 

The motor's closed-loop servo regulates speed to 1 

percent versus 2Y4 percent for other small drives. This 
assures that media can be interchanged between 
Remex drives, unlike other drives in which speed 
varies between systems, even of the same manufactur
er, causing read/write errors when a disk written in 
one drive is read in another. 

The drive's speed control also simplifies control 
design and may save the OEM time and money. One 
typically demanding aspect of a drive controller's 
design is the phase lock loop (PLL), which controls jitter 
in decoding the data stream. Improved speed control 
stabilizes the data stream and reduces jitter, thus 
improving data-recovery reliability. 

No head-loading solenoids 

One of the most significant user advantages of the 
Pico drive is that it lacks a head-loading solenoid, which 
in most drives is associated with head-loading ("tap
tap") problems and resulting media da.;nage. The Pico 
loads the head directly onto the media when the drive 
door is closed. Continuous wear has been demonstrated 
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One of the most significant user 
advantages of the Pico drive is that it 
lacks a head-loading solenoid, which in 
most drives is associated with media 
damage. 

to cause less stress to the media than "tap-tap" wear. 
With the drive's very low head force, media wear 
incurred by having the head in contact is minimal 
compared to the wear and damage caused by the 
loading and unloading of many read/write heads. For 
long periods of read/write inactivity, the drive spindle 
motor is simply shut off and can be reactivated when 
required. The entire stop/start process requires less 
than 200 msec. 

Elimination of the solenoid tends to improve 
read/write data reliability. In standard drives, magnet
ic leakage from the solenoid, when it's positioned close 
to the read/write head, frequently causes data errors. 
The Pico has no such leakage. 

Clutch and spindle design protects media 

Remex has altered the clutch and spindle assembly of 
the Pico drive from that of other 5Y4-in. floppies (Fig. 
1). Other small drives and many 8-in. drives have short 
clutch-and-spindle assemblies with limited track for 
travel. The result has often been poor media-to-spindle 
registration, causing the clutch to crash into the media 
surface or distort the diskette hole. Data is lost as a 

Fig. 1. Remex has altered the clutch and spindle assembly of the 
Pico drive from that of other 5V4·in. floppies. 

consequence. The Remex design saves space by 
altering the bearing surface, enabling the use of a 
longer clutch with a greater tapering angle and longer 
travel, even in the small drive space. With this design, 
the clutch adjusts the media, and the spindle is seated 
with virtually no possibility of collision with the 
diskette surface. 

The Pico's electronics can optimize the current of the 
read/write heads for a given media, improving data 
reliability. Most other drives have a single selected 
current for all read/write heads and media. 

Remex's 5Y4-in. drive also includes electronic damp-
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Remex's Pico is the first floppy-disk drive to combine low profile 
and increased capacity. 

ing of the stepper motor, rather than the mechanical 
damping found on other drives. Damping corrects 
overshoot and unwanted motion at the end of a seek so 
the carriage can "settle" quickly. Electronic damping 
also shortens settling time and substantially decreases 
hysteresis over mechanical damping techniques, there
by increasing the accuracy of the final position. 

The Pico drive contains optical rather than mechani
cal sensors, so there are no moving parts to wear and 
require replacement. 

The customary write-protect sensor of most floppies 
is implemented uniquely in the Pico. An optical 
write-control sensor indicates the presence of a 
diskette in the drive. Protection of written data is a 
controller function, and an OEM designer can choose 
whether to implement that function. Therefore, write 
protect is not required in systems where there is no 
danger of operator error. 

Reduced friction reduces power load 

Many elements of the Pico design reduce operating 
friction. The drive's positioning mechanism is composed 
of reinforced fiberglass molded by a proprietary 
technique to improve the bearing surface on all parts 
and to reduce friction. This material enables the use of 
electronic damping without loss of positioning and 
settling speed. 

The drive has been configured to facilitate interfac
ing. Four reserve lines are set aside for user 
implementation of special features. For example, an 
extra drive select line can be designated. 

And because of its high degree of compatibility, the 
drive can be used with a number of standard 
controllers, including products from Western Digital 
Corp. and NEC Information Systems, Inc. • 

Wal Szeto is project manager at the Remex Division of 
Ex-Cell-O Corp. , Irvine, Calif. 
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SOPTWARI ~~~~~ 

I ransporting 
programs into= 
a 16·bit world 

BRAD DENNISTON and RICHARD LEEDS, 
Advanced Micro Computers 

TRANZ efficiently converts 8-bit 
microprocessor software into 
assembly code for 16-bit systems 
with source-to-source translation 

The advent of 16-bit µps has provided users of 8-bit 
devices a more powerful CPU, but the newer processors 
aren't always software-compatible with the earlier 
ones. Until the recent introduction of high-level lan
guages for µps, most programs for 8-bit machines were 
written in assembly language, which must be trans
lated in order to transport those programs into a 16-bit 
world. The need for such a translator was recognized at 
Advanced Micro Computers, which has developed 
TRANZ, an assembly-language-to-assembly-language 
translator written for the AmSYS8/8 development sys
tem. TRANZ is intended to overcome the obstacles to 
upward migration posed by other techniques, which 
often compromise the 16-bit processor's execution 
efficiency or entail substantial support costs. 

Within a CPU family, it is often possible to execute 
programs developed for low-end machines directly on 
high-end machines. For example, the IBM 370 can 
execute 360 code; Digital Equipment Corp.'s 
VAX-11/780 can execute in PDP-11 emulation mode; the 
programs written for a Data General Nova can execute 
on an Eclipse; and those written for an Eclipse can 
execute on an MV/8000. But the support costs of such 
examples of upward compatibility are reflected in 
hardware limitations on the larger machine that reduce 
its efficiency. As a result, upward compatibility can 
mean saddling new hardware with old problems. 

Another solution to the problem of transporting 
software has been to use standardized high-level lan
guages, which provide compatiblity by recompiling the 
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Transporting assembly language 
programs to a high-performance but 
non-compatible machine poses new 
questions. 

program to be transported. For example, the PORT 

mathematical subroutine library from Bell Laborato
ries is written in a subset of ANSI standard FORTRAN 

('66) and has been recompiled for a variety of machines 
with little modification. The drawback of high-level 
language, however, is a loss in efficiency compared 
with the same program written in assembly language. 

Obstacles to transporting assembly programs 

But transporting assembly language programs to a 
high-performance but non-compatible machine poses 
new questions. Emulation of the original CPU can be 
inefficient, and programs written in assembly language 
can't take advantage of a new compiler or assembler. 
Language translators can help by generating efficient 
code for the new CPU with little programming effort, 
but a source-to-object translator produces an object 
program without source notation, making it difficult to 
optimize, enhance or debug. Use of a source-to-source 
rather than a source-to-object code language translator 
permits portability while allowing the user to optimize 
a program for the upgraded environment, which is 
what TRANZ offers. Source output contains the keys to 
producing a maintainable software product-the user's 
original labels, comments and structure. 

8-blt 

8080, 8085 or ZBO ~ TRANZ---... AlllllOOO.U.IOuraePl'OCNID 
AL sour+ program ~ 

8-btt assembler KAS8lCllOOO 

t + 
8-bit machine code 

Fig. 1. Basic 8- and 16-bit assembly procedures. 

/ 

A ACTION CLASS COMMANDS 
T TRANSLATE SOURCE 
C COPY SOURCE 
R REPLACE SOURCE 
D DELETE SOURCE 
X EXECUTE STORE 

(stored command 40 bytes) 
M MODE SETTING CLASS COMMANDS 
L LIST TRANSLATION QUALITIES 
Q QUIT 

Fig. 2a. Action class options. 

M MODE SETTING CLASS COMMANDS 
L LIST TRANSLATION QUALITIES 
C CARE 
D DON'TCARE 
T TERMINAL DISPLAY SELECTION 
0 OBJECT SELECTION 
I INPUT COLUMN SELECTION 
S STORE COMMAND 

(stored command 40 bytes) 
A ACTION CLASS COMMANDS 

Fig. 2b. Mode-setting class options. 

L c -carry nag bit 
2. z -Zero nag bit 
3. S - Sign flag bit 
4. P - Parity (parity/overflow) flag bit 
s. A· Aux1l1ary (half) carry nag bit 
6. F- FCW flag-bit ordering 
7. D · Decimal adjust flag bit 
8. B • Byte ordering in memory 
9. K · Byte ordering on stack 
• D =Don't care 

C=Care 

Fig. 3. User-specifiable translation qualities. 

I / 

Default 
Setting• 

c 
c 
c 
D 
D 
D 
D 
D 
D 

Advanced Micro Computers developed TRANZ, an assembly-language-to-assembly-language translator. 
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The Z8000 requires a language 
translator to execute programs written 
for the 8080, 8085 and Z80, and that's 
where TRANZ enters the picture. 

Most 8-bit µp software runs on the 8080, 8085 or Z80. 
All three have evolved into two 16-bit µps--lntel 
Corp. 's 8086 and Zilog Inc.'s Z8000. The 8086 is 
generally compatible with the 8080, but the Z8000 has 
acheived greater efficiency than the Z80 at the cost of 
some compatibility. The Z8000, therefore, requires a 
language translator to execute programs written for 
the 8080, 8085 and Z80, and that's where TRANZ enters 
the picture. It's an assembly language-to-assembly 

NOTES: 
• MAXIMUM FIXUP NOT PERFORMED 
• ADDRESS EXPRESSION CORRECTED 
• ADDRESS-RELATIVE FIXUP SUSPENDED 

ACROSS THIS INSTRUCTION 
WARNINGS: 

• • WORD BOUNDARY ERROR-BYTE INSERTED 
• • EXPRESSION NOT EVALUATED 
• • ILLEGAL SYMBOL 
• • ABSOLUTE REFERENCE MADE (PCHL, RST 

OR NUMERIC ADDRESS) 
• • RESERVED WORD USED 

SOURCE ERRORS: 
••• 

••• 

••• 

SYNTAX UNACCEPTABLE, NO TRANSLATION 
MADE 
UNDEFINED OPCODE OR MACRO 
ENCOUNTERED 
UNTRANSLATED OPCODE ENCOUNTERED 

Fig. 4. Diagnostic messages. 

language translator for the AmSYS8/8 development 
system that translates 8080, 8085 and Z80 (8-bit) 
assembly source code to AmZ8002 (16-bit) assembly 
source code, allowing a program originally written for 
an 8-bit µp to run AMC's 8000. The translator writing 
system on which the current implementation of TRANZ 
is based could also be used for Motorola 6800-to-68000 
translation, with addition of the proper translation 
tables. Output from TRANZ is assembled using AMC's 
MACR08000 assembler and may be linked with other 
assembly language modules (Fig. 1). 

AMC's translator is a flexible, table-driven program, 
which is implemented on a general-purpose translator
writing system comprised of a user interface combined 
with translation table drivers, a translation table entry 
program and a translation table compiler. An imple
menter using the translator-writing system enters a 
translation table for each language translation desired, 
and may modify the table using an ASCII editor. The 
translation table can represent LR (1) grammars. The 
table must be converted by the translation table 
compiler before it can be used with the user interface 
and translation table drivers for interactive translation. 
Scanner declarations, production equations and code 
generation definitions are defined within the table. 

Three translation tables are supplied with TRANZ on 
the AmSYS8/8: 8080 to AmZ80oo, 8085 to AmZ8000 and 
Z80 to AmZ8000. These tables allow the AmZ8000 to 
simulate a superset of the 8080, 8085 and Z80 instruc
tions, excluding interrupt handling. This exact simula
tion requires from one to 10 instructions for each 8-bit 
instruction. 

A software system may be efficiently transported to 
the AmZ8000 without operator intervention using 
TRANZ. Users can achieve further improvement in 

Translate Until specifies the condition under which translation of the source assembler language statements 
is to terminate. 

ACTION (T,C,R,D,X,M,L,H): '.!'.RANSLATE UNTIL (E,S, 'WD' ,#):_ 
A command delimiter results in translation of one line of input file source code, and processing of the 
specified output; i.e., terminal and object output as defined in the mode setting . 

. . . '.!'.RANSLATE UNTIL (E,S, 'WD' ,#): ~ND OF FILE 
An E response results in translation of the entire file, using selected mode-setting options . 

. . . :!RANSLATE UNTIL (E,S, 'WD' ,#) . §EVERITY (N,W,Z): _ 
An S response results in translation of the file until a problem of the selected severity is encountered, where 

N = translate until a source line is encountered that cannot be fully translated (possibly due to translation 
quality selections) or until translator address recalculation must be done. Note that entering a 
command delimiter at this point has the same effect as an N response. 

W =. translate until a source line is encountered for which a fix routine is not available. 
Z = translate until a source line is encountered that cannot be translated, or until a command error is 

encountered . 
. . . :!RANSLATE UNTIL (E,S, 'WD' ,#): 'string' 

Selection of 'WD' (keyword) ls in the form of a string of up to 16 characters, bounded with single quotes. (Note 
that the code 'WD' need not be entered.) When the specified string is encountered in the source line, TRANZ 
halts and prompts with the ACTION display for user intervention . 

. . . :!RANSLATE UNTIL (E,S, 'WD' ,#): !! 
Selection of# is in the form of an integer value n . (Note that the code# need not be entered.) TRANZ processes 
n source lines, halts and prompts with the ACTION display for user intervention. 

Fig. 5. Translate termination options. 
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CIRCLE NO. 180 ON INQUIRY CARD 

OEffi Systems Designers ... 
TRAnSLATE FORTRAn PROGRAms 

TO lnTEL 8088/8086 

178 

The Microbench™ FORTRAN-77 Cross 
Compiler makes the 8086/8088 the most 
cost-effective FORTRAN machine available. 

e ANSI X3.9-1978 standard FORTRAN- D.O.D. 
approved 

• 32 bit arithmetic 
• arrays and programs to one megabyte 
• in-line assembly language 
• ROM/ RAM environments supported 
• complete runtime support package 

The Microbench FORTRAN-77 Cross Compiler is 
highly regarded by our customers. It operates with 
DEC operat ing systems on PDP-11 , LSl-11 and VAX 
systems. Prices start at only $3,750. 

Also available: Microbench cross assemblers for 
Intel 8086/ 8088 and most other popular micros. 

CIRCLE NO. 99 ON INQUIRY CARD 

An average AmZ8002 program written 
in assembly language might execute in 
60 to 80 percent of the time and occupy 
80 to 90 percent as much code space 
as a comparable 8080 program. 

efficiency by reprogramming selected portions of the 
source code output. In a typical program, 10 percent of 
the code, consisting of frequently used routines and 
inner loops, is executed 90 percent of the time. Little 
more than this 10 percent needs to be optimized to gain 
a substantial improvement in efficiency. 

An easily used interactive interface allows users to 
simulate 8080 and Z80 CPU flags and features selectively 
in the AmZ8000 code produced by the translator. This is 
possible because an exact simulation of 8080 or Z80 
instructions is seldom necessary. For example, the 8080 
CPU flag P (parity) can be exactly simulated on the 
AmZ8000 by following any AmZ8000 instruction that 
does not set the parity flag (for example, ADDB sets the 
AmZ8000 P/V flag for overflow, not parity) with the 
instruction TESTB. The user can specify the quality of 
the translation as follows: carry, zero, sign, parity, 
auxiliary (halt) carry and decimal adjust flags, the flag 
and control word bit ordering and the byte ordering in 
memory and on the stack (Fig. a). 

User commands specify either actions or mode set
tings. Actions include translate, copy, replace and 
delete. Mode settings include setting "care" translation 
qualities, setting "don't care" translation qualitites and 
selecting terminal display and object file output options 
(Figs. 2a and 2b). Action and mode setting commands 
(that is, translation and specification of translation 
qualities) can be performed in batch or interactive 
operations. For batch operation, commands are placed 
in the source file ; for interactive operation, TRANZ will 
prompt for the next command. 

Users may choose the line at which an action, such as 
translate, is to stop to allow user intervention (Fig. 5). 
Using this interactive, source-to-source translator, a 
software engineer can produce a look-alike AmZ8000 
system for a working 8080, 8085 or Z80 system, which 
executes at 80 to 200 percent of 8080 time and occupies 
approximately 21/2 to 4 times the code space. • 

Denniston Leeds 

Brad Denniston is a systems product marketing manager at 
Advanced Micro Computers, Santa Clara, Calif., and Richard 
Leeds, who was a software engineer in the Language 
Products Development Group and author of the TRANZ 
product, is now a consultant. 
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P~RE 
After you compare* features and performance ... then look at 
price. With the Digi-Data Model 2516 KSR printer terminal, • 
you get more value at 16 to 30% lower cost.** 

• HIER For that Receive Only application, our 2511 RO provides similar 
advantages. And once your Series 2510 is installed, you have the 
reliability of fewer components with no cooling fan required .. . m .. •U ll I 1s and the serviceability of a single board controller. 

\ ~~•RML After you compare, we know you'll be convinced . .. 
ft. u10 BE the Digi-Data 2516 is "FIRST IN VALUE". 

"" •• g~~-83JtTION 
CDK\llHCED -...,. 8580 Dorsey Run Road. Jessup, MD 20794 

- (301) 498-0200 
---- ... ... Firsc In Value 

'Specifications and pricing obtained from vendor literature for comparably equipped units. 

"Substantial OEM quanti ty discounts available. 

~=============================================================================== 

Pr~nt~n~ TerM~na1 
VALUE COMPARISON 

DIGI-DATA 
2516 

SPEED 
(Characters/secl 

Width 
SIZE Depth 

Hei,ht 

150-200 

21 - 9 .. 
1 e _ 5 " 

e _ 5 " 

WE I G HT Ubsl 39 

Ma xi"u" 
BAUDRATE 

EXTENDED 

19200 

BUFFER Yes 

TI Ta11y 
820 T1612 

150 160 

26 - 0 .. 25 - 5" 
2 1 - 0 .. 27 - 0 .. 

a_ 2 ·· a _ s .. 

40 69 

9600 9600 

No Yes 

HP 
2635B 

180 

25 - 2" 
23 - 0" 
e. s ·· 

56 

9600 

No 
CAP AB IL __ I_T_Y ____________________ _ 

• • • • • • 
• 

PRICE 

DIGI-DATA CORPORATION 
---F~rst ~n Va1u•' 

-~--- &•0 - 200 ................ , ... , 
-·-- ::t\': .. 

7 e 9 . 

4 '5 6 -

I 2 3 , 

0 . \ 

• 



NOW CLEANING YOUR OWN 
DISKE 11 E HEADS mum SAVE 

YOU As40 SERVICE CALL. 
AND A IDT MORE. 

The recording heads on your 
diskette drives may be dirty
and that can cause you a lot of 
grief. There's the serviceman 
you have to call when the 
machine doesn't perform. (You 
know how much service calls 
cost these days!) There's 
machine down-time. Idle data 
entry clerks. All the other delays 
a cranky machine can cause. 

And that service call might 
not even be necessary. 

3M solves the problem 
in seconds-and leaves 

your heads 
"Computer Room Clean': 
The Scotch® head-cleaning 

diskette kit lets you clean the 
read-write heads on your 
8" or 51/4'' diskette drives. In just 
30 seconds, without any 
disassembly, mess or bother, 
the heads can be completely 
cleansed of dirt, dust, magnetic 
oxides-all the things that can 
get into your machines every 
day. And foul them up. 

Just saturate the special 
white cleaninQ pad in its jacket 
with the cleaning solution. Then 
insert the jacket into the disk
ette drive and turn it on. Your 
machine does the rest. The 

heads are microscopically cleaned 
without wear, without abrasion, 

This 3M head-cleaning 
diskette kit has been evaluated 
and approved by major diskette 
drive manufacturers. It's the 
best possible way to clean your 
heads without service calls or 
machine teardowns. 

At only $1 per cleaning
it's the best insurance you 

can get. 
This fast-cleaning new Scotch 

kit comes with everything 
you need (including special 
fluid, applicator tip, cleaning 
diskettes) to handle up to 
30 cleanings. That's only about 
a dollar a cleaning. 

With the Scotch head-clean
ing diskette kit, you could save 
yourself a lot more than just a 
service call. So try this remark
able kit today. For the name of 

A Scotch cleaning diskette shown 
before use, and after 15 cleanings 
of recording heads. 

the dealer nearest you, call toll 
free: 800-328-1300. 
(In Minnesota, call collect: 
612-736-9625.) Ask for the 
Data Recording Products 
Division. 

(Not yet available for Burroughs Mini-Disk If, 
Vydec or 96 TPI Drive.) 



APPLICATIONS 

Unlocking the brain 

Scientists at the Salk Institute are using minicomputers 
to model brain cell reactions in hopes of understanding behavior 

Amid a tangle of wires, tubes, pipettes, beakers and 
computer terminals, scientists at the Salk Institute in 

. San Diego are working painstakingly to unravel Earth's 
most complex logic system-the human brain. They 
hope the research will point the way to understanding 
the biological mechanisms associated with alcohol and 
drug abuse, brain development, memory, aging, 
malnutrition and the biochemical reasons for mania and 
depression. 

"The problem is complicated because there are more 
than 15 billion cells in the human brain," says George 
Siggins, associate director of the Arthur Vining Davis 
Center for Behavioral Neurobiology. "Each cell is not a 
binary-state memory element, but a complex system of 
its own." Brain cells may have thousands of inputs and 
hundreds of outputs, related by processes not yet fully 
understood. 

"It's like trying to troubleshoot a sophisticated 

George Siggins, associate director of the Davis Center for Behavioral Neurobiology at the Salk Institute, 
demonstrates Digital Equipment MING laboratory data-processing system. 
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Get 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,CXXl feet from CPU-with-

No "attachment controller 
cards" to buy 

'"" ''"'" ""'ml ''""° ~blo. Your choice of keyboards 

Because they're already included 
-ready for easy direct connection 
to the l/ O bus of your Series/ 1 
processor. 

data entry or typewriter style with 
separate numeric pad and 24 
function keys for ease of operation. 

External cable connectors 
for ease of installation and 
deinstallation. 

4979 compatible plus 
many value-adding 
features and options 
All this with no software 
modifications required. 

Extensive diagnostics 
and even "self-test on power 
up" for ease of servicing. 

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/ 1. 
Our compact Certainty 610 Series Display Station 
is more than a 4979 "look-alike!' 
The Display Station is a full-page terminal, just like 
the 4979, but with extra features and options. One 
of its biggest attractions is its ease and economy 
in connecting it to your Series/ 1. Ordinary digital 

Available Now 

Our Certainty 610 Series is ready to help you get 
optimum performance and ease of operation from 
your Series/ 1. For data sheets and more information, 
call today, toll-free. 800/ 328-3390. 

cable works fine (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 and options, too. Reverse video, pro

tected fields, anti-glare 
screen, and a choice of 
keyboards- both of 
which include typa
matic keys, n-key 
rollover, home position 
identification, sculp
tured keys, and color 
coding 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 world
wide maintenance organization support our products. 

&Jc:\ CONT1'0L DATA 
\::JI r::J CO~OR{\TION 

Addressing societys major unmet needs 
CIRCLE NO. 102 ON INQUIRY CARD 



The MING automatically counts the 
spikes, along with their associated 
intervals, and produces histograms that 
graphically depict the responses. 

computer without schematics, timing diagrams or 
flowcharts," says Siggins. "As a result, we are tracing 
brain functions, cell by cell, just as a computer scientist 
working without documentation would examine individ
ual ICs, trace conductors and view timing sequences." 

Scientists know there is an electrochemical relation
ship between cells in the nervous system. Each cell 
generates millivolt signals that travel along conductors, 
called axons, to hemispherical structures adjacent to 
other cells. When the electrical signals reach the 
structures, known as synapses, they trigger neuro
transmitter chemicals that pass to receptors in an 
adjoining cell. This generates additional electrical 
signals, which, in turn, are passed to other cells. 

Ultimately, the signals reach nerve endings in the 
body to cause an action, such as moving, breathing or 
seeing. Some cell types have only one axon leading to 
another cell, while others have several axons with 
branches leading to many cells or to other axons. Brain 
cells are 5 to 50 microns in diameter, and axons vary in 
length from about Y10 mm. to 2m. 

The biggest problem in understanding the brain is 
our limited ability to conceptualize the interactions of 
such a large number of elements, says researcher 
Stephen Foote. "We are using computers to manipulate 
large amounts of data and to model cell reactions. While 
we have many specific biological techniques that are 
quite powerful for tracing pathways and determining 
physiological activities, we need the computer to store, 
analyze and compare massive data sets." 

Probing the brain with µcs 

Researchers at the Davis Center use minicomputers 
to investigate physiological, anatomical and behavioral 
brain functions. Four Digital Equipment Corp. MINC 
laboratory data-processing systems aid real-time study 
of the electrochemical interaction between cells. The 
LSI-11/03-µc-based MINCs, with 32K words of dynamic 
memory have a VT105 video terminal and two 
dual-density floppy disks with lM-byte capacity. 
Housed in roll-around racks, the MINCs can be moved 
between laboratories and can be easily reconfigured 
with appropriate signal-conditioning modules for 
real-time acquisition of various experimental data. The 
system analyzes preliminary information and displays it 
on the VT105. Data are also stored on floppies, which 
are then loaded onto a PDP-11/40 for data reduction and 
statistical studies. Klaus Liebold, computer center 
director at Davis, wrote all application programs for 
the system. 

Many studies involve the use of single cells from the 
brains of laboratory rats. "There are a number of 
neurological systems in rats that are quite similar to 
those found in humans," notes Siggins. "The motor 
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Klaus Liebold, computer director, inserts module in MING system. 
Preamplifier, ADC, digital 110 and analog multiplexer modules can be 
interchanged to accommodate various experiments. 

functions, the spinal cord and the cerebellum have 
almost a direct association. Other sections are similar 
enough to permit correlations between rats' and 
humans' brain functions. When we fully understand the 
functions of lower order neurobiology, we can progress 
to higher order animals, such as primates, which more 
closely resemble humans." 

To determine chemical effects on the nervous system, 
a group of micropipette tubes and microelectrodes are 
inserted into and around a single brain cell. The tubes 
administer various chemicals that induce or inhibit 
electrical activity, while the electrodes measure 
internal and external signals. When activity-enhancing 
chemicals are applied, the cell generates thousands of 
1-msec. output spikes with 60- to 120-mv amplitudes. 
Amplified signals and signals from a programmable 
clock are gated and routed to the MINC's A/D converter 
to produce a time-based histogram of events. Similarly, 
some drugs may be released to reduce cell activity to 
below-normal levels. 

"The aspect of recording information from both inside 
and outside of a cell creates a new area of complex 
data," Siggins says. "A two- to three-hour test creates 
sufficient data for a week's worth of manual data 
reduction. Before we started using the computer, we 
had to count the spikes manually," notes Siggins. 
"Now, the MINC automatically counts the spikes, along 
with their associated intervals, and produces histo
grams that graphically depict the response." 

There is a section of the brain called the hippocamus 
that is involved in emotional states, memory and 
pleasure senses. "This portion of the brain responds 
very nicely to alcohol," continues Siggins. "By adminis-
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With the addition of electrostat
ics, CalComp has the broadest 
line of plotters available from any 
vendor. Whatever your applica-
tion demands - flatbed, beltbed, 
continuous roll, computer output 
to microfilm or electrostatic -
CalComp has a solution. And our 
sales representatives, graphics consultants 
with years of experience, will make sure 
it's the correct solution. 

For plot previewing at an affordable 
price, our sales representative will introduce 
you to the new electrostatic printer/plotters. They're 
ideal for mapping, plot previewing, business charts and 
graphs and a host of other applications. And they func
tion as a fast line printer as well. 

Our representatives can help you select from a 
printer/plotter family that offers seven models, paper 
widths of 11" and 22" and plotting resolutions of 100 
and 200 dots per inch. Plus, there's a wide range of 
operational and application software available. 

When your plotter application requires a high 
degree of resolution or larger plots, our graphics 
professionals will still have the answer. Take our com
pact 1012 desk-top plotters for starters. You get crisp, 
clean 8W' x 11" or 11" x 17" size plots and the con· 
venience of Z-fold paper. 

For bigger jobs, there are 
six other precision drum plotters 
to choose from. Including the 
industry's largest, our new 1065, 
with an extra-wide 72" drum that 
plots at 30 ips. 

For the best of high-end per
formance, there's our 960 belt
bed plotter. It delivers big 33" x 
60" vertical plots. And nobody 
handles computer graphics on a 
grander scale. Our top-of -the-line 

flatbed plotters - the 7000 System - literally draw away 
from the competition with a 43" x 59" plotting surface. 

You also get a reliability guaranty you'd only expect 
from the graphics leader. All CalComp plotters are 
covered by our unique one year warranty on parts and 
labor. And our graphics consultants are backed by 22 
systems analysts and over 100 service representatives 
in 35 cities - the most extensive service and support 
network in the plotter industry. 

So, if you're looking for a solution to your graphic 
needs, call us today. We've got all the right answers. 

CALCOMP 
ASondnOnplw:a~ 

B SANDERS 
Callfo"'10ComputerProducta. lllc •• Hll W. Lo Palma Aft:. Anaheim. CA t210l-SaleoOlllcH1 Tempe. AZ: (602)194.9488. Orooge.CA:(714)178.7111. Santo Clara. CA:l408)727 11931. 
Tarzana. CA: 1213)708.1093. Englewood, CO: (303)770-19!>0. Altamonte Springe, FL: (305)331-4615. Norcroaa, QA: (404)448-4522. Schaumburg. IL: (312)884-0300. Sbaw-Miaaion. U. 
(913J362-C707. Metairie, LA: (504)833-5155, Waltham. MA : (617)890-0834. Southlleld. Ml: (313)569-3123, llloomlngton. MN: (612)854-3448. St. l.Ouia. MO: (31411113-1711. Woodbridge, NJ. 
1201) 636-6500. Fairport. NY: 1716) 223-:l820. Cleveland, OH: (216) 362-7280, Dayton. OH: (513) 276-5247. Tulao. OIC: (918) 663-7392. Portland. OR: (503) 241-0974. Waroe. PA: 
(215) 688-3405, Pittaburgb. PA: (412) 922-3430, Dallaa. TX: (214) 661-2326. Houalon, TX: (713) 776-3276, McLean. VA: (703)442-8404. Bell .... •. WA: (206)641-1925 



The PDP-11140 digitizes coordinates 
and plots them on a Tektronix plotter, 
while slides of the brain cell slices are 
projected on the plotter surface. 

tering various quantities and by plotting spikes, we can 
investigate cell tolerance levels and what happens when 
the substance is withdrawn. 

"The studies often find some interesting correlations. 
For example, during one study, we . discovered that 
certain types of multiple spikes come in 100-msec. 
bursts about 15 min. after administering low levels of 
ethyl alcohol. These are the same intervals that are 
associated with tremors and certain epilepsies. This 
suggests that when we fully understand the nature of 

MINC has a command that causes post-stimulus-time histograms to 
be generated and displayed automatically, such as a frequency 
distribution of multiple brain signals against time. 

electrochemical reaction we may be able to treat these 
dysfunctions." 

Similarly, the center is studying chemical peptides 
called Enkephalin and Beta-endurphin, which are 
produced naturally in the brain. These are "the brain's 
own opiates," says Siggins, "because they have 
properties similar to heroin, morphine and other 
narcotics." Investigations of these chemicals and 
associated cell reactions may lead to understanding the 
brain's natural pain-blocking mechanisms and how they 
relate to narcotic addiction and withdrawal. 

Other tests of single cells and cell groups analyze the 
learning phenomenon and cellular changes as aging 
occurs. One hypothesis is that aging not only decreases 
the number of cells, but also causes the remaining cells 
to suffer a loss of response to neurotransmitter 
chemicals. Examining changes in cell activity may lead 
to a better understanding of aging. 

Mapping brain cells and their interconnections 

Ano'ther problem in neurobiology is determining the 
precise locations of certain cells and how their axons are 
routed to other cells. Using a PDP-11/40 to map brain 
sections, Foote takes a nucleus of about 2000 cells and 
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Klaus Liebold inserts a DECpack in the PDP-11140, which is used to 
analyze data acquired on MING system. 

makes wafer-thin slices through it. By treating the 
slices with chemicals or enzymes, the cells and their 
axons fluoresce when viewed under a microscope. 
Transducers attached to the microscope's viewing 
tables permit researchers to obtain X-Y coordinates of 
the cells and the axon paths. 

The PDP-11/40 digitizes the coordinates and then 
plots them on a Tektronix plotter, while slides of the 
brain cell slices, taken through the microscopes, are 
projected on the plotter surface. This enables research
ers to cross-check the microscope image and plot to 
ascertain that all cells on the slice have been correctly 
digitized. 

The process continues using successive slices of the 
nucleus to produce three-dimensional plots of all cells 
and axons. The digitized data are stored on floppy disks 
and transferred to another PDP-11 for further graphical 
analysis. The 3D depictions are displayed on an Evans 
and Sutherland Picture System 2, on which they are 
rotated for viewing from several positions to determine 
cell locations and axon pathways. 

Mapping previously was done manually-a slow 
process. Researchers viewed slices through the micro
scope and sketched cell locations. It was easy to 
overlook important cell bodies or connections because of 
the massive numbers of cells and the complexity of 
interconnections. Further, researchers had to examine 
a number of plots and place all locations in perspective 
because the sketches were two-dimensional. 

"We are just beginning to understand the brain," 
concludes Foote. "In the future, we hope to develop 
computer models of the brain and test for physiological 
activity. Progress is slow, but as computer technology 
releases us from routine data handling, we can start 
unlocking some of the brain's secrets." • 

185 



186 

TELEXGCR: 
STANDS OUT. •• AND FITS IN. 
Outstanding field-proven subsystems 
to fit your high-performance needs. 

TELEX GCR Tape Subsystems 
etand out as the most proven, 
high performance rack-mountable 
GCR units available today. Field 
proven In demanding seismic 
operation. Compatlblllty proven 
In IBM plug-compatible applica
tions. Versatlllty proven In super
minicomputer environments. 

Enhance your high performance 
computing system with high 
performance peripherals. Select 
the TELEX 6200 family. Avallable 
In 6253 (6250/1600/800 bpi), 6250 
(6250/1600 bpi) and 6240 (1600/800 
bpi) tape drives and trl-denslty 
6850 formatters. Tape speeds of 
50, 75 and 125-IPS avallable. 

TELEX GCR subsystems flt In 
with your high performance 
computer system. Already Inter
faced to sixteen different CPU's. 
TELEX Engineering assisted with 
these Interface developments to 
provide reliable operation and 
customized features. And we 
stand ready to assist you In 
making TELEX subsystems flt 
Into your computer system. 

With more than 2,000 units 
shipped - a majority for high
speed 125-IPS operation and a 
large number with trl-denslty ca
pability - TELEX GCR offers field 
maturity, versatility, and lntegrat
ablllty. 

For more Information, contact 
the nearest TELEX OEM Sales 
Office listed below or phone our 
OEM Marketing Department In 
Tulsa at (918) 627-1111. 

The innovation continues ••• 
Telex Computer Products Inc. 
Termln11lllPerlpheral1/Sy1temlllOEM Products 

6422 East 4111 Street/Tulsa, OK 74135/(918) 627-1111 
Nashua, NH (603) 880-6252 •Needham, MA (617) 449-1703 
Southfleld, Ml (313) 352-2720 • Garden Grove, CA (213) 594-4513 
Dallas, TX (214) 233-5744 •Houston, TX (713) n1-3504 
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SOPTWARI 

Down-scaling 
DBMS 

to the microworld 
HARVEY M. WEISS, Weiss & Associates 

Developers and integrators of microcomputer systems 
should find MOBS invaluable in reducing development time 

Until recently, system integrators who wanted to 
implement a data base management system in µc 
hardware had only one choice: they had to develop their 
own. Now, however, a company called Micro Database 
Systems, Inc., has come to the rescue with a pair of 
products-HOBS and MDBS-whose ability to reduce 
development time and implement processes not avail
able elsewhere make them invaluable to integrators 
and developers of µc-based systems. 

also impressive: less than $2000 for all available 
components. 

MDBS earned a rating of 243 out of a possible 400 
points in our subjective evaluation, a score that is 
impressive for a package of its size. The price of MDBS is 

Both products were designed to run on all 8080 or 
Z80-based µcs with CP/M TRSDOS, NEWDOS, North Star 
DOS, APPLE with APPLEDOS or Z80 soft-card operating 
systems, among others. HDBS supports a hierarchical 
structure, while MDBS supports the hierarchical and 
network standards as set forth by the CODASYL Data 
Base Task Group report. In addition, MDBS extends 
these concepts to include the "many-to-many" logical 
relationship concept_ 

Because of its greater flexibility and capability, this 

File 1 
(Sorted by Customer Name) 
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Customer Number 
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Zip Code 

File 4 
(Sorted by Supplier Number) 

Supplier Name 
Supplier Number 
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File 7 
(Sorted by Part Number) 

Part Number 
Supplier Number 

Fig. 1. Flies to be described. 
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I In research 
Apple personal computer 
systems help you collect, store 
and analyze data as fast as you 
can load a disk and execute a 
program. Because more than 
100 companies offer software 
for Apple, you have the largest 
program library for manipulating 
your data in the personal 
computing world. Need special 
programs? Use any of Apple's 
development languages - BASIC, 
FORTRAN, Pascal. 

I In engineering 
Apple personal computer systems 
let you define models, 
make trade-offs 
and refine proto
types. Want to 
study cause and 
effect of several 
variables? Apple 
computes new 
results instantly 
and displays them 
in colorful, easy-to-
read graphs, charts or plots on a 
video monitor. 

I In production 
management 
Apple personal computer systems 
make it easy to gather data, 
analyze productivity, measure 
yields and facilitate all phases 
of production control. Want to 
speed up repetitive tasks? 

Apple II Apple Ill 

Rely on Apple's word 
processing capabilities 
to write, edit and print 
your reports. 

Maximum Memorv Size 

Screen Display 

64K bytes 

40 column 
128K bytes 
80 column 

(80 column with 
peripheral card) 

24 Lines 
Upper Case 

24 Lines 
Upper Case/Lower Case 

Screen Resolution (B&W) 280xt92 560 x192 

Screen Resolution (Color) 140x192 (6 colors) 280 x192 (16 colors) 

Apples grow 
with you. 

Whichever system you 
pick, Apple never locks 
you into a single con
figuration. You can 
use up to four or eight 

Keyboard 
Numeric Key Pad 

Input/Output 

Disk Drives 

Languages 

Fixed 
Accessory 
8 expansion slots 

Add-on one to six 
drives 

BASIC 
Fortran 77 
Pascal 
Assembly 
Pilot 

Programmable 

Built-in 
4 expansion slots 
plus built-in: 
disk interface 
RS-232 interface 
Silentype'" printer interface 
clock/calendar 

One drive built-in , plus 
interface to support 
three more drives 

Enhanced BASIC 
Fortran 77 
Pascal 
Assembly 

I/O aCCeSSOry expansion Typical Configuration 
Pricing 

CPU , 48K RAM, single 
disk drive, B&W 
Monitor (9"), 
Silentype•• printer, 
and BASIC. $2875.00' 

CPU , 96K RAM. integrated 
disk drive, B&W Monitor 
(t2"), Silentype•• slots to add an IEEE bus, printer, SOS, Enhanced 
BASIC. $4865.00• Apple's Silentype" printer, •Suggested retail price . 

a modem or a graphics ~~~~~~~~~~~~~~~ 
tablet. Add memory up to 64K 
bytes or 128K bytes. Add up 

to four or six 
51/4'' disk drives 
without adding 
any overhead. 

For support, 
service and the best 
extended warranty 
in the industry -

Apple is the answer. 
If you have any other 

questions about why Apple is the 
pick for professionals in engi
neering, see your 
nearest 
Apple 
computer 
dealer or 

call 800-538-9696. In California, 
800-662-9238. Or write: Apple 
Computer, 10260 Bandley Drive, 

I_ Cupertino, CA 95014. 
..-.-.a 



MOBS offers the unique feature of 
providing an environment in which 
occurrences of one record type may 
'own' occurrences of another 
record type. 
evaluation will treat MDBS rather than HDBS. MDBS 
offers such big-system features as flow network 
CODASYL-oriented data structures, support of variable
length records, multiple levels ofread/write protection, 
nonredundancy control over data, plus the unique 
feature of providing an environment in which occur
rences of one record type may "own" occurrences of 
another record type. 

What is even more incredible is that the system 
kernel requires only 18K to 20K bytes of real memory 
for the zso version, approximately 30K bytes for the 
6502, and 22K for the soso. MDBS was written in 
assembler language, making the product efficient in its 
code and execution time. 

The package consists of a main module that includes 
the data definition language and data manipulation 
language components. Users can add the dynamic 
restructuring subsystem, which provides extraordi
nary flexibility in data base restructuring. In addition, 
a recovery-transaction logging subsystem records all 
data base transactions so that, in the event of a system 
failure, the data base can be recovered with minimal 
information loss. An interactive report writer/query 
subsystem is also available. It includes such features as 
customized processing for nontechnical users, complex 
retrieval formulas and the ability to design and print 
detailed reports quickly. 

In summary, MDBS can provide µp users with a 
complete, inexpensive software system that offers the 
data-manipulation query and report-writer capabilities 
of a DBMS found on much larger and more complex 
computer systems. 

DBMS overview 

MDBS is truly a data base management system that 
implements CODASYL-supported structures as well as 
an additional structure called the many-to-many 
structure. The package has components for defining 
data structures and for storing and retrieving data. 
Add-on packages are also available that allow for 
logging transactions for recovery, restructuring the 
data base and query processing. MDBS is truly not a 
file-management system. 

As with any data base management system, the first 

This is the fifth in a series of eualuatiue reports on data base management 
systems for minicomputers. The first, on the ORACLE system, appeared in 
the August, 1980, issue, and the second which ran in October, reviewed SEED. 

Other articles reviewed QDMS in February, 1981, and TAGS last month. These 
reports are intended to provide sufficient information about DBMS to enable 
potential users to determine if they should consider installing the system. 
Each article surveys the features of a single DBMS and evaluates it against a 
standard set of criteria. If there is a particular system you would like to see 
reviewed, please send its name and supplier to: Editor, Mini· Micro Systems, 
221 Columbus Aue., Boston, Mass. 02116. 

MINI-MICRO SYSTEMS/April 1981 

CUSTOMER 

Name 
Number 
Street 
City 

State 
Zip Code 

SET 1 

ORDER 

Order Number 
Date Received 
Date Shipped 

QUANTITY 

Quantity Ordered 

Fig. 2. Logical relationships to be described. 

SUPPLIER 

Name 
Number 
Street 
City 

State 
Zip Code 

SET3 

PART 

Name 
Number 

Description 
Selling Price 

On Hand 
Reorder 

step must be the design and implementation of the 
logical data structures. This is accomplished through 
the use of MDBS's data-definition language. Once 
defined and stored in the system files, data manage
ment routines are written to perform the necessary 
operations of storing, retrieving, modifying or deleting 
records from the file using the data-manipulation 
language. When it is necessary to modify, delete or add 
structures to the file, an additional package is available 
from the vendor to provide these alterations without 
the need to dump and reload the data base. 

MDBS supports Microsoft's MBASIC, OBASIC, BA
SIC-SO, FORTRAN and COBOL, and Digital Research's 
PL-1, Sorem, Pascal M, Micro Focus, CIS COBOL, North 
Star BASIC, TRS-80 Disk BASIC (models I and II), Apple 
Soft BASIC MT, Micro System's Pascal MT, Intersystem 
Pascal z, Compiler System's CBASIC and any other 
languages that invoke the "call" concept. 

The theoretical limits of MDBS allow data records to 
be as much as 65K bytes long, a data item as much as 
9999 bytes long and as many as 255 items in a record or 
254 record types in a data base. But the suggested 
practical limits are a data record less than 4000 bytes 
long, a data item less than 4000 bytes long, as many as 
255 data items per record and 254 record types per data 
base. MDBS supports as many as eight on-line disk 
drives, each of which is typically limited to 32M bytes. 
The limit on the number of occurrences of a data record 
is restricted only by the amount of available disk space. 

Security is provided at the user level and can be 
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The DBMS system can prohibit persons 
from reading or writing data unless their 
access level permits it. 

declared in terms of the read or write access 
requirements, which means that the DBMS system can 
prohibit persons from reading or writing data unless 
their access level permits it. 

The only feature that a complete DBMS should have 
that is missing from the MDBS product list is a data 
dictionary. A data directory has been implemented 
instead, which keeps track of all record types and their 
set relationships. Further, MDBS does not track data 
integrity, field or item usage or security to the 
field-value level, leaving integrity to the user. 

System components 

MDBS is composed of the data definition language 
component (DDL) and the data management language 
component (DML). The DDL provides data descriptors to 
establish a logical file structure using a standard 
CODASYL approach that enables data items-records 
and record components-to be identified. 

In addition, "set" concepts are used to logically 
associate one record type with another, a concept that 
brings about the data-base terminology of set owners 
and members, a CODASYL implementation. Sets that 
allow a user to enter the data base must be defined 
because sets control access to data-base records. This is 
accomplished by identifying some sets as having a 
record named "system" as the owner. Sets can also be 
structured with an order or sequence. The CODASYL 
concept of first in, first out (FIFO) or last in, first out 
(LIFO) is also implemented. An example of MDBS's file 
structure definition can be found in Figs. 1-3. 
Passwords can be established at the file level, providing 
security to the owner of the data. 

The data manipulation language consists of a series of 
calls that, when established and when parameters are 
inserted, provide the ability to perform retrieval, 
modification and update functions common under a 
data-base management system. The format for the call 
is as follows: EO = Call (addr, "parameter 1, parameter 
2, parameter n"). The first parameter (addr) identifies 
the data-base function, the second identifies the record 
required, and the others identify the blocks of data to 
be stored or retrieved. 

An example of a computer program using the DBMS is 
shown in Fig. 4. In this example, a part is a candidate 
for reordering if the quantity in the inventory record is 
less than the quantity required for unfilled orders and is 
less than some reorder point. The reorder point varies 
from part to part and is stored in the data base as item 
"reorder" in record "p ART". 

Statement 1110 locates the first part to be processed. 
The logic in statements 1180 through 1320 access the 
quantity ordered of the part for each unfilled order in 
the system. The inventory quantity (on hand) is 
obtained from the data base, and the quantity on order 
for the part is used to calculate the adjusted inventory 
level. If this quantity is less than or equal to the reorder 
point, the number and the name of the part are then 
printed by statements 1450 to 1470. This process is 
repeated for all parts. 

As the example shows, if a user is familiar with BASIC 
and the language of the µc, program development and 
data-base description is simple. 

The ability to handle queries and report writer 
requirements is an important aspect of any data-base 
system. As a result, the developers of MDBS designed a 
package entitled queries/report writer, which furnish
es a nonprocedural, English-like query language that 
enables a non-programmer to integrate any MDBS data 
base on an ad-hoc basis. 

If the DBMS has been pre-defined through the data 
definition language, a user can quickly formulate 

EXPLAINING THE EVALUATION MATRIX 
The evaluation matrix is the chief 

tool used in evaluating MOBS. In a 
competitive evaluation, the matrix 
would list the criteria used, the 
vendors being considered and the 
ratings each vendor received. (Not all 
criteria are used each time.) The first 
step is to establish an importance 
weight factor for each criteria. This 
factor establishes the relative impor
tance, on a scale of 1 to 1 o, of a 
feature or capability of the DBMS in 
meeting system requirements. The 
vendor's software is then rated, again 
on a scale of 1 to 1 o, according to its 
ability to meet that specific criterion, 
establishing the vendor's requirement 
score. Multiplying the importance 
weight factor by the vendor's 
requirement score produces an 
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effective score for the vendor for that 
criterion. 

For example, if one of the selection 
criteria, a data base loader (software), 
is extremely important, it could be 
assigned a weight of 1 o. If vendor 1 
does not provide such an offering, its 
ability to meet this criterion might be 
rated as 1 . The resulting effective 
score for this criterion for this vendor 
wouldbe10(1 x 10= 10).However, 
vendor 2 might provide such a 
product, receiving a rating of 1 o. That 
vendor's effective score would then 
be 100 (10 x 10 = 100). 

Once all the criteria used in the 
selection process have been weight
ed, and all vendors' responses have 
been given a rating, their effective 
scores can be calculated and totaled, 

and the top vendor can be identified. 
The criteria listed in the matrix 

comprise a standard list that could be 
used to define system requirements 
for a data base management system. 
Details of their meaning can be found 
in any document describing DBMS 
functions, or are available from Weiss 
& Associates. 

The evaluation matrix is used here 
only to establish a rating for aoMs and 
its ability to meet all the criteria as if all 
had an importance weight of 1 o. If a 
criterion receives a score greater than 
7, it indicates that aoMs could 
effectively meet that system require
ment. A score of 4 to 6 indicates it is 
marginally satisfied, and a score lower 
than 3 is unsatisfactory. 
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MEETING YOUR NEEDS 
IN MICROPROCESSORS 
AMO 
supercomponents* 
and real-time emulator 
give you total MPU 
capability; 8 or 16 bit 
and multibus** 
compatible, from 
development system to 
hardware through 
peripherals. 

The AmSYS 8/8 development 
system supports a variety of 
microprocessors including the 
AMZ8000, Z80A, AM8080A, 
AM8085A and AM8048 families. 

The basic system fits on a desk 
top, but can be mounted in a 19 
inch rack. 

A multi-master bus structure 
allows 8 or 16 bit microprocessors 
to be used on the same bus. The 
SYS 8/8 can be upgraded to a 16 
bit CPU board by replacing the 

AM96/4116 MonoBoard Computer has 
exceptional CPU power: a 16-bit 
AMZ8002 MPU operating at 4.0 Mhz. It is 
fully compatible with multibus standard 
and SBC-80 card format. Other 
AMO multibus-compatible board 
products can be used with the 
AM96/4116 to build powerful, versatile 
computer systems for a variety of 
applications. 

CPU board on the bus and adding 
the appropriate software. This 
gives users maximum flexibility in 
hardware or software 
development. The standard 
system has very powerful 
software, including a disk 
operating system, text editor, 
debugger, library manager and 
linking loader. High level 
languages include Pascal, "C" 
Extended Basic, Fortran IV and 
Cobol. 

In-circuit emulation capability is 
available tor both 8 and 16 bit 
processors. 

Optional peripherals include 
double density floppy disk drives, 
line printers, CRTs, cartridge disk 
drives, card cage and system 
chassis. 

Hall-Mark microprocessor 
specialists can give you complete 

Advanced Micro Devices 

.--------------, 
D Please send me information on 

AMO AmSYS 8/8 
development system 

I 
I 
I 
I 
I 
I 

Name I 
Company I 
Address I 
C. z· I 1ty IP--1 
Phone _________ _ 

Jim Burnett I 
Hall-Mark Electronics I 
B~~~~ I 
Oalla8.:!X 75222 -----~~3-1 

•rrademark of AMO 
•·rrademark of Intel Corporation 

1-MLI: 
Hall-Mark Electronics Corp. - Dallas, Texas 
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Chassis and Card Cage 
for Target System 

development system and 
custom-hardware support for all 
AMD products. Call Hall-Mark for 
literature, application bulletins or 
for a hands-on demonstration. 

If you're into microprocessors, 
call Hall-Mark for AMD and find out 
how we are meeting the 
challenges of the 1980s today. 

NORTHEAST 

Baltimore (301 )796-9300 
Philadelphia (215)355-7300 

SOUTHEAST 

Huntsville (205)837-8700 
Ft. Lauderdale (305)971-9280 
Orlando (305)855-4020 
Raleigh (919)832-4465 

MIDWEST 

Chicago (312)860-3800 
Kansas City (913)888-4747 
Milwaukee (414)761-3000 
St. Louis (314)291-5350 
Minneapolis (612)854-3223 

SOUTHWEST 

Austin (512)258-8848 
Dallas (214)341-1147 
Houston (713)781-6100 
Tulsa (918)835-8458 



The report writer features enable a 
user to specify control breaks in a 
report, with options permitting 
statistics-such as mean, variance, 
etc.-to be printed at each break 
and at aggegate levels. 

queries for data retrieval. Utilities to aid beginners and 
the capability for defining macro instructions are 
included. A data-base administrator can define titles 
and synonyms of various data-base entities, making the 
query system even more user-oriented. A report 
generated in response to a query can normally be 
displayed in the standardized format supplied by MDBS. 

A user can customize a report by invoking the report 
writer feature, which enables the user to specify 
control breaks in a report , with options permitting 
statistics, such as mean, variance, etc., to be printed at 
each break and at aggregate levels. The report writer 
can specify labels for variables and perform value 
associations. 

PASSWORDS 
STOCKROOM 10 10 317-54-7674 
SHIPPING 20 20 SECRET 
ORDER PROCESSING 30 30 MAILROOM 
NEW ACCOUNTS 20 40 IGLOO 
PURCHASING 30 50 317-742-7388 

RECORD CUSTOMER 20 30 
ITEM CNAME CHAR 30 20 40 
ITEM CNUMBER BIN 2 20 40 
ITEM STREET CHAR 20 20 40 
ITEM CITY CHAR 20 20 40 
ITEM STATE CHAR 2 20 40 
ITEM ZIP CHAR 6 20 40 

RECORD SUPPLIER 10 50 
ITEM SN AME CHAR 30 10 50 
ITEM SNUMBER BIN 2 10 50 
ITEM STREET CHAR 20 10 50 
ITEM CITY CHAR 20 10 50 
ITEM STATE CHAR 2 10 50 
ITEM ZIP CHAR 5 10 50 

RECORD PART 10 10 
ITEM PNUMBER BIN 2 10 50 
ITEM DESCR CHAR 20 10 50 
ITEM PRICE BEAL 8 30 50 
ITEM ONHAND BIN 2 10 10 
ITEM REORDER BIN 2 10 60 

RECORD ORDER 20 20 
ITEM ONUMBER BIN 2 20 30 
ITEM RECEIVED BIN 2 20 30 
ITEM SHIPPED BIN 2 20 30 

RECORD QUANTITY 10 30 
ITEM QORDERED BIN 2 10 30 

SET SETl MAN l :N 20 30 
SORTED ONUMBER 

OWNER CUSTOMER 
MEMBER ORDER 

SET SET2 MAN l :N 20 30 
FIFO 

Fig. 3. DDL code. 
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Reports can optionally be generated on a screen or 
printer, or can be saved on file. The query report 
writer system also allows for the ability to change or 
modify a data-base value of any data item whose total 
length does not exceed 255 characters. The 
query/report writer system has implemented the LIST, 
FIND and conditional clauses as defined under the 
CODASYL standards. The code for any set of conditions 
given the system will accumulate and produce results 
from its file processing (Fig. 3). 

The dynamic restructuring system, also available as 
a component of the DBMS, provides for the ability to 
alter data stored in a DBMS controlled by MDBS's data 
definition language. For example, if new data items are 
added to a record type, the system will scan the data 
base, locate all occurrences of the specified record type 
and allocate additional space within the record 
occurrence for the newly added items. 

This product is available as either an interactive 
system from which DRS commands can be executed or a 
special version for use with host languages. Such 
functions as adding data items to the data base; 
reallocating pages on a disk; adding record types, set 

OWNER ORDER 
MEMBER QUANTITY 

SET SET3 

OWNER SUPPLIER 
MEMBER PART 

SET SET4 

OWNER PART 
MEMBER QUANTITY 

MAN l :N 10 50 
SORTED PNUMBER 

MAN l :N 10 30 
IMMAT 

SET CUSTNAME AUTO l :N 20 40 

OWNER SYSTEM 
MEMBER CUSTOMER 

SORTED CNAME 

SET CUBTNUM AUTO l :N 20 40 

OWNER SYSTEM 
MEMBER CUSTOMER 

SORTED CNUMBER 

SET SUPLNAME AUTO l :N 10 50 

OWNER SYSTEM 
MEMBER SUPPLIER 

SET PARTDESC 

OWNER SYSTEM 
MEMBER PART 

SET PARTNUM 

OWNER SYSTEM 
MEMBER PART 

SET ORDERS 

OWNER SYSTEM 
MEMBER ORDER 

SORTED SNAME 

AUTO l :N 10 60 
SORTED DESCR 

AUTO l :N 10 50 
SORTED PNUMBER 

AUTO l:N 20 30 
SORTED RECEIVED 
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BYALUUIOB 11.HBIX YBBDOB BUIBG: KDB8 

SELECTION CRITERIA 

1. Data-manipulation capabilities: 
1.1 Da.ta.-ma.nipula.tion processes 
1.2 Privacy, security techniques 
1.3 Error-recovery procedures 
1.4 Data-integrity controls 
1.5 Format-modifications ability 
1.6 Redundancy I consolidation controls 
1. 7 File growth 

Possible: 70 
2. Query Capabilities: 

2.1 Availability of feature 
2.2 Ease of use of feature 
2.3 Capability of feature 

Possible: 30 
3. Application Programming Complexities: 

3 .1 Program/ data independence levels 
3.2 Methods used to define manipulation and retrieval operations 
3.3 Subsystem view development 
3.4 Data base schema. description process 
3.5 Programmer skill required 

Possible: 50 
4. Physical File Design: 

4.1 Physical file orga.niza.tion(s) 
4.2 Record types supported· 
4.3 Record change capability 
4.4 Ability to combine records 
4.5 File space management method 
4.6 Indexing methods 
4. 7 Logical record definition process 
4.8 Logical structures used 

Possible: 80 
5. Da.tacomm interface capability: 

Possible: 10 

6. System installation: 
6.1 Physical file distribution control 
6.2 Data. base loading facility 
6.3 Hardware configuration requirements for DBMS 

Possible: 30 
7. DBMS Utilities: 

7.1 Performance statistics gathering 
7.2 Minimum reorganization 
7 .3 Simulation facility 
7.4 Data dictionary facility 

Possible: 40 
8. Secondary Features: 

8.1 System performance 
8.2 DBMS maintenance policy 
8.3 Systems design and development time 
8.4 System designer training time 
8.5 Ease of installation 
8.6 Documentation available 
8.7 Vendor support provided 
8.8 Vendor responsiveness to hardware/software changes 
8.9 Customer experience 

Possible: 90 
Total Possible: 400 

Fig. 4. An example of a computer program using DBMS. 
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VENDOR SCORE 

4 
8 
6 
2 
8 
8 
8 

44 

10 
8 

10 
28 

10 
8 
8 
8 
3 

37 

6 
9 
4 
4 
5 
4 
8 
9 

49 
0 

0 

0 
0 

10 
10 

0 
10 

0 
0 

10 

8 
8 
8 
4 
9 
8 
4 
8 
8 

65 
MDBS: 243 
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Universal Data Systems' newest datacomm diagnostic 
equipment offers unprecedented monitoring, emulation 
and test capability. COMTEST 200 is a dual-processor in
strument with exceptional adaptability to almost any 
data communications environment. 

A simple programming language permits easy analysis 
of bit- or byte-oriented protocols, whether synchronous or 
asynchronous. Such operations as BERT, CRC testing 
and generation, bit masking and complete timing profiles 
are automatically or interactively achievable. 

For added versatility, the COMTEST 200 accepts a 
communication interface for remote programming and 
data transfer. Floppy disk drives may be added for mem
ory storage, along with a printer for hard-copy output. 

Contact UDS today for full details on the COMTEST 
200. Universal Data Systems, 5000 Bradford Drive, 
Huntsville, AL 35805. Phone : 205/837-8100. Telex : 810-
726-2100. 

See us at NCC: Booth 5301-5304 

"Confidence in Communications" 

Universal Data Systems 
DISTRICT OFFICES: Summit, NJ, 201 / 522-0025 •Blue Bell, PA, 215/643-2336 •Atlanta, 404/ 998-2715 •Chicago, 31 2/ 
441 -7450 •Dallas, 214/ 385-0426 •Santa Ana, 714/ 972-4619 •Sunnyvale, 408n 38-0433 •Boston, 617 /875-8868. 
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Member 
IDCMA 



Implementation of MOBS requires the 
same steps as those necessary to 
develop a logical data base in any 
mainframe application development. 

members, set owners, set types or passwords; or 
changing, deleting or renaming any of these functions 
can be performed dynamically. 

Execution may not be extremely fast, because the 
entire data base must be scanned, but it is certainly 
faster than rebuilding a data base. Given the trade-off 
between programming time and machine time, this 
restructuring system will be justified more often than 
not. 

Using the data management system 

Implementing MDBS requires the same steps as those 
necessary to develop a logical data base in any 
mainframe application development. The logical struc
ture must be developed first. This requires the use of 
the data definition language, in which record types are 
established and set relationships are identified. Pass
words and processing logic-the sequence in which 
records will be placed in the file and the manner in 
which they will be retrieved-are then established. 
Once this is completed, code development is performed 
in the host language of the machine, using the call 
concept. 

Customer reviews 

Micro Data Base Systems, Inc., claims to have more 
than aoo users. A review of some of these customers 
leads us to believe that most are companies that 
develop software and use the product for that purpose. 

COMPANY PROFILE: 
MICRO DATABASE SYSTEMS, INC. 

Micro Database Systems, Inc., was formed in 
mid-1979. The company, composed of individuals 
with data base expertise and another group with µc 
expertise, was organized to offer a product that 
would fill a perceived void in the µc area-the 
absence of a serious data base system that could be 
used effectively on µcs. Development of the products 
began in 1979, about a year before the company was 
formed . 

The organization considers itself successful in 
that its product has been written in assembler 
language. Writing in assembler provides a product 
that can be implemented on a small - to medium
sized µc and can be fairly efficient in its execution. Its 
only compet ition was written in FORTRAN , which is 
often considered too large and too slow to perform 
the same functions. 

MOBS is available for sale only. Price, includ ing 
MOBS, the DRS, RTL and aRs options, is $1500. Purchase 
of the manuals and the language with which the 
product can operate establishes the price at less 
than s2000. The company provides training and 
systems assistance under a consulting agreement , 
as well as application classes. 
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Customers in this category said the product resulted 
in the ability to implement systems 30 to 45 percent 
faster than under other file access mechanisms. 

Therefore, if an end user buys the product and 
implements his own software, the same saving in 
development time could be achieved. In addition, the 
capability and the features of a full-blown CODASYL 

implementation provide more power than would 
normally be expected with the µc environment. 

Some of the comments received from MDBS users 
include: 

• "Programmer knowledge of file processing is no 
longer needed." 

• "Development time and, in particular, system file 
changes are quick and easy to make." 

• "MDBS provides a flexible record design that we 
could not have obtained elsewhere." • 

Harvey M. Weiss, president and prin
cipal consultant of Weiss & Asso
ciates, Denver, Colo., has had more 
than 20 years of experience in data 
processing. His firm's activities in
clude development of data base plans 
and designs and evaluation and 
selection of data base management 
systems for clients in industry, educa
tion and government. 

195 



Some straight talk about 
computer terminals 

We're Direct! 
the straight-talk terminal people. 

The last official count identified 256 companies 
marketing display terminals. One of every tour ter
minals brought to market in the past ten years has 
been discontinued. Makes it pretty tough on some
one who's responsible for making the company's 
terminal buying decisions. Like, whom do you 
believe and who will be around tomorrow to 
talk to? 

Direct, Inc., waited 2 years before introducing our 
products. We knew all about this volatile market 
before we entered it. We knew that to succeed we 
had to market the finest terminal possible ... but 
more important, we knew that we had to back it up 
with honesty, integrity and good service. We're not 
perfect yet, but we're close. And we'd like the 
chance to tell you about how we can fill your ter
minal needs. And if we can't, we'll tell you. 

CIRCLE NO. 108 ON INQUIRY CARD 

DIRECT, INCORPORATED 
Sunnyvale, CA 94086 
800/538-8404 





A NEW SERIAL PRINTER FROM THE 
LEADER IN MATRIX TECHNOLOGY 

Printers tor the long run. 

MANNESMANN 
TALLY 
SEE US IN CHICAGO AT NCC BOOTH # 822 

CIRCLE NO. 109 ON INQUIRY CARD 
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Mannesmann Tally 
sets the pace in price 
with the T1705. 

From the Tally tradition of quality 
and reliability comes another dramatic 
advancement in lowered cost of owner
ship. A combination of low purchase 
price, low maintenance costs and low 
parts usage. A "no options" fully loaded 
printer that combines the latest in LSI 
electronics with precision mechanics. 
You get standard features that are extra 
cost options on other printers. 

OEM's will select it because users 
will prefer it! 

The T1705 is the quietest impact 
printer on the market. It has 160cps op
timized bi-directional printing with high 
speed 48 ips head slew for throughput 
speeds up to 200 lines per minute. 
Rugged reliability. No preventive 
maintenance requirements. 

Standard features include a new 
operator changeable precision print 
head for long life and superb print qual
ity. Dual tractors for positive paper posi
tioning and control. Operator selectable 
6 or 8 lpi spacing. Self test. Forms con
trol. A convenient snap-in ribbon car
tridge for clean, fast and easy ribbon 
changing. Double wide character print
ing. And a buffered serial interface. 

A new serial printer. Competitively 
priced. 30 day delivery. Call your 
nearest Mannesmann Tally Sales outlet. 

Mannesmann Tally, 8301South180th 
Street, Kent, WA 98031 . Phone 
(206) 251-5524. 
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It is essential to have a terminal 
architecture that allows rapid data 
viewing without adding to the overhead 
of the terminal housekeeping software. 

Data are sent to a terminal over an r/o channel or via the 
keyboard. The terminal stores, processes, displays and 
disposes of the data. The greater the intelligence of the 
terminal, the more the data it may have to manipulate 
or store. It is essential to have a terminal architecture 
that allows rapid data viewing without adding to the 
overhead of the terminal housekeeping software. 

Conventional terminals provide a video buffer for 
temporary storage of data to be displayed, which means 
that each screen position correlates to a specific 

Byte 1 Byte2 Byte3 Byte4 

Fig. 1. A sample list of entry. 

memory address in the video buffer. Such terminals 
have been enhanced by expanding the size of the video 
buffer to allow for limited scrolling and paging-usually 
one to four screens. The major disadvantage with this 
technique is that all data to be displayed must be moved 
to the buffer, displayed and then relocated if the data 
are to be saved. 

Introducing video-list architecture 

Considerable programming time could be saved, 
however, and performance could be increased if the 
intelligent terminal architecture allowed data to be 
processed, displayed and disposed without substantial 
movement. Such an architecture is available in the 
Zentec ZMS intelligent terminal series, which can 
operate in either the conventional manner (fixed 
memory reference) or the highly flexible video-list
architecture mode. 

Video-list architecture can be software- or firmware
resident, depending on the application. If a program
mer wants to use the same video values at all times, the 
architecture can reside in the firmware, but ifhe wants 
to change them constantly, they can be programmed 
into software. 

Video-list architecture does away with the traditional 
video buffer and allows data that are to be displayed to 
reside virtually anywhere in memory. The data do 
not have to be contiguous, even on a line basis. In fact, 
a single line can be composed of many noncontiguous 
chunks of memory. 

When in the video- list mode, the video hardware will 
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scan through a list of control bytes in memory 60 times 
per sec. to determine the location and method of 
displaying data. The video list is composed of a variable 
number of entries. Each entry contains 4 bytes of 
control information, which is interpreted as follows: 

Byte 1: Instructs the hardware to pad to the end of 
the display line with blank null characters, or read the 
next list entry to fill the remainder of the line. This 
allows for lines shorter than 80 characters to be 
displayed as a full line, or for displayed lines to be made 
up of multiple noncontiguous chunks of memory. 

Byte 2: Contains the number of characters to be 
displayed. 

Bytes 3 and 4: Contain the address of the first 
displayed character of the string defined by this entry. 
A list of entry, therefore, could look like Fig. 1. 

Several list entries will be required to describe an 
entire screen because the maximum number of 
displayable characters that can be defined by byte 2 is 
256. The hardware will "read" as many list entries as 
required to complete the entire screen. 

Fig. 2 illustrates the relationship between the video 
list, the data residing in general RAM memory and the 
resulting display. Each list entry can point anywhere in 
RAM, and yet the hardware will have the lines of text 
appear contiguous on the display. 

Video attributes are screen enhancements such as 
dim, blank, underscore and reverse video. They 
highlight the appearance of screen-displayed data and 

list General RAM Display 

Entry 1 

Entry 2 

Entry 3 

• • • • 
• • • • 
• • • • 

Fig. 2. The relationship between the video list, the data residing in 
general RAM memory and the resulting display. 

RAM 

Screen 

Start 
attribute 

I 

I 
I 

I 

I 

I 
I 

I 

I 

I 
I 

I 

I 
I 

I 
I 

I 

I 

I 
I 

I 

I 

I 
I 

I 
I 

I 
I 

I 
I 

End 
attribute 

Fig. 3. Attribute codes don't use any space on the display. 
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Video-list architecture does away with 
the traditional video buffer and allows 
data that are to be displayed to reside 
virtually anywhere in memory. 

require special handling but offer tremendous advan
tages for designers of data-entry and text-editing 
software. In the conventional fixed-memory mode, each 
code defining a video attribute requires one character 
position in RAM plus one blank screen position. Thus, a 
valuable character position on the screen is lost to 
users. This blank space is extremely frustrating in 
text-editing software, in which a user may wish to 
underline a word or a segment of a word. 

In the video-list mode, these attribute codes, while 
embedded in the data stream, do not use a screen 

Control byte 
(padd line 

with blanks) 

RAM text 

,.._____ ,__ __ _,/ 
'V 

Padded blanks 

'~------ ~-----'/ 'V 
80 characters 

Fig. 4. A line with fewer than 80 characters can be 
displayed as a full line on the screen. 

List 

space. The approach taken is similar to computer 
transmission escape-code techniques. The code hex 83 
in the ZMS product line is reserved as a special 
instruction to the video hardware. This 8-bit code is 
interpreted by the video hardware as meaning that the 
next immediate character is an attribute-definition code 
that is to be sent to the video-,attributegenerator rather 
than to the video-display shift registers. The result is 
that attribute codes don't use any space on the display 
(Fig. 3). 

The escape code technique also allows for very fast 
data handling in many applications. The ZMS series 
intelligent terminals have four escape codes to provide 
special instruction to the video hardware. They are: 

Hex 80: Does nothing, uses no screen space and is 
often used as a marker. 

Hex 81: Blank the following character with one blank 
space on the screen. 

Hex 82: Hide the following character. No space. 
Hex 83: The following character is an attribute

definition code. No space. 
Let's examine a specific text-editing application to 

see the usefulness of the other three escape instruc
tions. A user is typing a manual and wishes to have 
certain words or phrases printed in italics. The 
operator needs to insert a code for the typesetting 
system to interpret. When the italics key is struck, the 
hardware would insert a hex 82 into the data, followed 
by an italics instruction code, but the display would 
remain unaltered. 

If an operator wanted to review where the italics 
codes had been inserted, he would depress the "display 
italics" key, causing the software to search the RAM 

data and change all hex 82 codes to hex 80 codes. 
Resulting italics instruction codes would then be 

RAM Screen 

Fig. 5. A programmer could have several list entries point to a single blank line. 
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For once, 
vvouldn't it be nice 
if your custotners 

came looking 
for you? 

Introducing DATA -
Where buyers and sellers meet. 

You spend a lot of time and effort (not to 
mention money) to cultivate the computer 
buyer's business. 
You call on him. Advertise to him. Send him 
literature. Hold his hand a little at trade show~ 
and seminars. 
Fine. But so do a lot of other suppliers. 
Including your competitors. 
The important question is, which company 
will he associate with the answer to his 
specific product need? Yours? Or 
your competition? 

That could depend on a number of factors. 
But all things being equal, his first choice 
could have a lot to do with his last 
impression ... at the very moment he's looking 
to make a buying decision. 

DATA SOURCES-the first and only comprehensive directory 
to the entire computer industry-gives you the opportunity 
to reach him with your sales story precisely at this point in 
time. 
Only DATA SOURCES covers every product, 
service and company. 
Updated and issued quarterly, it gives users: 
•Product information . Over 20,000 current listings. Systems 

and hardware: product name and model number, key 
performance specs, system compatibility, pricing, features, 
number of installations and dates of introduction. 
Software: applications packages and system/utilities, listed 
with product name, compiler /language or source language, 
pricing and licensing, memory requirements, number of 
installations and dates of introduction. 

•Company information. 5,000 vendor profiles provide 
details about manufacturers, OEMs and systems houses, 
distributors, service companies and software houses; 
locations, size, support and service offered, key individuals 
and phone numbers. 

25 tabbed sections break out every major category of general 
purpose and specialized hardware, software and services 
(bureaus, time-sharing, programming, consulting, etc.); 
products and company profiles; fully cross-indexed for quick 
access. 

DATA SOURCES gives your prospect all the information he 

needs for preliminary evaluations
information he simply can't find anywhere 
else. So, when he's established a product 
need ... when he's compared specs and 
prices ... when he's ready to pick up the 
phone and talk business with a sales 
rep ... DATA SOURCES is the likeliest place he'll 
look during the crucial moment of decision, 
when he's comparing you and your 
competition side by side. 
For advertisers: 
A prime selling environment. 
Here's where you can stand out from the 
crowd: use a DATA SOURCES display ad to 
catch the attention of users when they're 
ready to buy. Intensify reader interest. 
Highlight your products' unique qualities and 
special advantages. Register your name in the 

minds of thousands of new prospects who want to be sold. 
Get a head start on the competition. 
For full information, and a look at the who's who list of people 
and companies who have signed up to subscribe to DATA 
SOURCES, fill out and mail the coupon. Or call 609-429-2100. 
Better hurry, though. Advertising for the Inaugural Edition 
issue closes April 15. 

r;;;;;;-;:::.-;a-;a-;;-~ple;;;.;;;tory to7t.~~-;,-;;;i 
Industry. Tell me more about DATA SOURCES. 
D Please have a sales representative contact me to give me the full 

DA TA SOURCES story, with subscriber galleys and research data for 
my target markets. 

0 Please send more 1nformat1on about DA TA SOURCES. 

D I want to be sure our company and its products are listed in DA TA 
SOURCES. Please send me l1st1ng forms. 

Name __________ Title----------
(Please print) 

Company 

Address ____________________ _ 

C1ty _________ State _____ Z1p ____ _ 

Te lephone--------------------

DATA SOURCES 
20 Brace Road, Suite 110 • Cherry Hil l, NJ 08034 • 609-429-2100 

L~~~~=c~~-~i~~h~~------~J 

CIRCLE N0.1 10 ON INQU IRY CARD 
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Each list entry can point anywhere in 
RAM, and yet the hardware will have 
the lines of text appear contiguous on 
the display. 

displayed automatically on the next video scan. The 
italics codes could be hidden in the same manner by 
changing the hex 80 codes back to hex 82. This is only 
one of many possible uses of the Zentec video list. 

Improving memory efficiency 

Byte 1 of each list entry, as noted before, gives the 
programmer the option to pad a display line with blanks 
for those lines that do not necessarily require 80 

characters (defined by byte 2). Completely blank lines 
require only a list entry and no RAM storage space. Fig. 

List 

Display 1 being displayed 

RAM 

Fig. 6. Displays can be rapidly changed 
by simply updating the video list. 

Hardware 
pointer to list 

----

Last 1 

--- List 2 

Screen 

4 shows how a line with fewer than 80 characters can be 
displayed as a full line on the screen. In this example, 
only a list entry and five characters were required to 
display a full screen line. All padding is to the right of 
data and to the end of the line. 

Another clever method that saves significant memo
ry is to have multiple list entries point to the same data 
in RAM. This technique is particularly useful in forms 
applications, in which the same data are to be displayed 
in more than one location. Forms displays typically 
contain more than one completely blank line. Rather 
than actually having as many physically blank lines as 

Before scroll: 

Hardware 
list pointer 

After scroll: 

Hardware 
list pointer 

List 

List 

RAM 

Line 1 

Llne2 

Llne3 

RAM 

Line 1 

Llne2 

Llne3 

Screen 

Line 1 

Llne2 

Une3 

Screen 

Llne2 

Llne3 

Llne4 

Fig. 8. An example of scrolling up. Scrolling down requires the 
same amount of processing, but in reverse. 

RAM 

Screen 

Fig. 7. It is posslble to have a separate video list already created for each display. 
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Here's the system that's 
right at home in hostile 
terrain. The Dataflux · • 
9800R disk drive works . . . ,.,•"'•"" 
and works ... and works. Shock 9800

" 

and vibration don't faze it. Getting 
to the job, or operating on the way. 

MllTI MIL-ITDl10. 
We built it rugged. To go where 

ordinary drives don't. It takes the 
most severe shocks. Non-opera
ting, we guarantee 5Gs along all 
axes. Operating, 2Gs, error free. 
And we've vibration-tested it to 
MIL-STD 810C (Curve B,AR). 

llADY-TO·UIE 
INTIGUTID IYITEM. 

Plug the supplied in
terface into your CPU. 

• 
And you're up and 
running. On-line 

storage with specs 
that give you 10,000 

hours of power-on 
MTBF. An impressive 30 

minutes MTTR. No sched
uled maintenance. 
Packaged in a 7 \l.i-inch 

RETMA enclosure, the 9800R 
contains a field-proven, shock

ON-L*l llllOCllllNG: OIL PaDI, 
MILITAllY, ~. 
Now you can leave your tape 

drive at home. Hook up our 
9800R and get disk-based, on-line 
field processing. That takes the 
guessing out of field recording. 

BUILT TO TAKE IT. 
mounted 8-inch Winchester. With 
a choice of 10 or 20 Mbytes of 
storage. Expandable. Average ac
cess time only 35ms. Embedded 
Z80-based controller with diag
nostics. Shock-mounted switching 
power supply. Call Dataflux 

SO YOU CAN TAICE IT 
TO THE FIELD. 

You know what you've got. What's going on. Now. Not 
later when you may be forced into a costly repeat. 

Oil exploration. Processing plants. Or unforgiving mili
tary uses. The 9800R changes the way you apply computers. 

Marketing/Sales today to find out about the disk system 
that thrives where others can't survive. 
Dataflux Corporation, 1050 Stewart Drive, Sunnyvale, 
CA 94086. Telephone: 408-732-7070. 
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Because of the flexibility offered by the 
video-list display, data are not restricted 
to given addresses in memory. 

required, a programmer could have several list entries 
point to a single blank line (Fig. 5). 

Handling multiple displays 

Nearly all applications that require the use of 
intelligent terminals require the handling of multiple 
displays. In forms applications, the operator must work 
with multiple-page forms, quickly entering data and 
moving to the next display page. In menu applications, 

Fig. 9. The screen Is viewed as a window 
on a revolving drum of lines . 

List 

Display window 
revolves 
around 'drum' 
of lines 

RAM 

it is even more important for the system to quickly 
create page after page of displays. A single entry on the 
menu will cause a new display to be created in most 
instances. In text editing, the need to create new forms 
quickly can easily be seen when an operator is required 
to scroll through a multi-page document. 

In a fixed-memory-reference architecture, the µp 
must copy the new display byte-for-byte over the old 
when a display change is required. Copying is slow, and 
the old display is lost (overwritten). To salvage the old 

List RAM Display 

Fig. 10. Memory could look like this example, where a single 
display line is composed of data residing in three separate 
noncontiguous sections of memory. 

Screen 

Fig. 11. The list must be maintained so that three separate columns can be graphically displayed. 
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What Makes Archive Streamers 
The Intelligent Backup Choice? 

For one thing, 
they're the only 
intelligent 1A" 
streaming tape 
drives available 
today. 

But there are 
plenty of other 
smart reasons for 
choosing Archive 
Sidewinder streamers over other types of 
Winchester backup. 

Such a5 greater capacity and faster 
transfer rates. You can store up to 20 mega-
bytes of formatted data on one standard 
cartridge in just over 4 minutes. 

That's about 5 times as fast (and one 
third the media cost) as using 8" floppy 
disks, for example. 

And speaking of floppy disks, the 
Sidewinder just happens to be the same 
package size as an 8" floppy. 

\, 
·~~~ 

~~~~~ 
• ~\,o ~e~cC· 
~~ ~ ti~ 
eo~~ 

~e ~~r . 

The intelligent 
Sidewinder han-
dles tape format-
ting, error and file 
mark processing, 
tape {X)Sitioning, 
automatic read-
after--write error 
correction, block 
buffering and read 

retries without host intervention. 
Gill today for full information on 

our easily integrated intelligent 
Sidewinders. 

Archive Cor{X)ration, 3540 
Cadillac Avenue, Costa 
Mesa, California 92626. 
(714) 641--0279, 
Telex: 683466. 
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The video list allows all of the memory 
to be used as part of the drum, with a 
visual drum effect created simply by 
updating the video-list entry or the 
hardware pointer. 

screen, it is necessary to copy the old screen 
byte-for-byte into general RAM before copying the new 
screen into the video buffer. To change a single page in 
the fixed-memory-reference mode, then, 4096 bytes of 
data must be moved. With the video-list mode, 
however, several screens can be created and stored 
anywhere in memory before they are needed, and can 
be freely displayed without destroying or moving 
display data. Fig. 6 illustrates how displays can be 
rapidly changed by simply updating the video list itself 
(approximately 100 bytes). 

It is also possible to have a separate video list already 
created for each display (Fig. 7). Thus, to display or 
change a screen requires only that the 2-byte hardware 
pointer to the video list be updated. (A 2-byte hardware 
pointer is provided in the Zentec ZMS products to 
inform the video hardware of the address of the first 
byte of the video list in general RAM. The video list can 
reside anywhere in RAM, and there are no limitations on 
the number of lists a programmer can compose.) 

Because of the flexibility offered by the list pointer 
and the video-list display, data are not restricted to 
given addresses in memory. Programs are more 
flexible , and if no display is required, no memory need 
be used. For example, a program that requires no 
display can set the hardware list pointer to point to 
nonexistent RAM, causing the screen to appear blank; 
memory is required for the display. 

An aid to scrolling 

The speed of scrolling the intelligent terminal can be 
drastically improved with video-list architecture. An 
example of scrolling up is shown in Fig. s. (Scrolling 
down requires the same amount of processing, but in 
reverse.) 

The hardware list pointer is incremented (by 4) to 
point to the next list entry, provided that each list entry 
points to a complete line. This causes the video 
hardware on the next video scan to display the second 
line of the original display as the top line of the new 
screen. The screen now appears as though the data 
have physically moved up one line, but only one data 
byte has been altered. Another technique for scrolling 
is to move all list entries up one list entry. This has the 
same visual effect as the previous example. 

The important point is that the actual data being 
displayed never have to be moved. The visual effect of 
moving massive amounts of data is accomplished simply 
by updating a few control bytes in the video list on the 
list pointer. 

The complexity of implementing "drum scrolling" 
(circular list) is greatly simplified by using the video 
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list. Drum scrolling is defined (Fig. 10) as having the 
screen visually appear as a window that is scrolling 
through a large number of text lines. When the last line 
is displayed, it is followed by the first line of the 
document, creating a circular effect. The screen is 
viewed as a window on a revolving drum of lines (Fig. 
9). 

In the fixed-memory-reference architecture, the size 
of the drum is limited to the size of the video buffer. 
Expanding beyond that size painfully increases soft
ware overhead because of the mass data movement 
required in and out of buffer areas. The video list allows 
all of the memory to be used as part of the drum, with a 
visual drum effect created simply by updating the video
list entry or the hardware pointer. 

Displaying noncontiguous RAM data 

The video list easily allows the display lines to be 
composed of noncontiguous RAM segments. There is a 
single list entry composed of 4 control bytes for each 
noncontiguous section of a line. For example, memory 
could look like the example in Fig. 10, in which a single 
display line is composed of data residing in three 
noncontiguous sections of memory. This use of the 
video list allows almost any conceivable line layout 
within RAM. 

In the same manner that the list allows for 
noncontiguous data display, it can be used to provide 
for vertically split screens. The text of each split screen 
should be kept as a contiguous RAM segment to keep 
programming comprehensible. For each line displayed, 
there are the number of split-list entries describing 
that line. Fig. 11 illustrates how the list must be 
maintained so that three separate columns can be 
graphically displayed. • 

Darrell Crow is a senior product specialist at Zentec Corp., 
Santa Clara, Calif. 

NEXT MONTH IN MMS 

May being Minicomputer Month, our next issue 
will feature : 

• Two mini surveys-one of general-purpose OEM 
computers, another on 32-bit systems. 

• A summary of mini market trends based on 
highlights of Mini-Micro Systems' annual Mini 
Market Survey. 

• Prognostications on the fate of the 16-bit mini by 
Efrem Mallach, Honeywell's manager for market 
and competitive analysis. 

• Observations on changing patterns in mini
computer distribution by a leading small 
computer adviser. 

• A look at Data General ' s mini DBMS. 

. .. and lots more. 
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"And in conclusion, 
I'll only use 

my exceptional powers 
for the good of mankind!' 

"That's a vow al I we Vector 3005s make. And it's not one 
we make lightly. 

"After all, being the only product on the market with 
a Vector 3 terminal, a 51:1" floppy, and a 51:1" Winchester 
rigid disk drive that provides 5 megabytes of storage 
is quite a responsibility. It used to take 20 floppies to give 
you that kind of capacity. 

"Our powers don't stop there, however. Each 3005 also 
comes with a 32-bit error-correcting code - the first time 
sophisticated IBM-style technology has been available 
on a small business system . This lets us detect and correct 
errors, and almost completely eliminates data loss on 
disks due to dirt, wear, or damage. 

"All this makes us pretty awesome, all right. But there's 
more. When coupled with Vector's MEMORITE Ill and 
EXECUPLAN software packages, we give you a 30,000 
word dictionary, the ability to create your own phrase 
library, a teaching manual right on the screen, pass word 
security, plus a host of other word processing capabili
ties as well as financial planning, forecasting and 
basic accounting. 

"And we're reliable. Our powers won't diminish, our abili
ties won't fade, and dedication to mankind won't weaken. 

"For more information and your nearest dealer, call 
Vector at 800-423-5857. In California, call 800-382-3367. 
Or write to them at 31364 Via Coli nas, Westlake Vi I I age, 
CA 91362. 

"Thank you all for coming today. And I hope we'll have 
the chance to do business together in the future'.' 

V-cero:I 
VECTOR GRAPHIC INC. 

COMPUTERS FOR THE ADVANCEMENT OF SOCIETY. 
CIRCLE N0. 11 3 ON INQUIRY CARD 
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While Ada is not expected to encroach 
on COBOL 's position in the commercial 
community, its impact on the computing 
industry is expected to rival, if not 
exceed, that of COBOL. 

compromise its major purpose-that of being an 
effective systems-engineering tool to help ease an 
existing software crisis in the DOD. That crisis has 
caused systems to be delivered late, to exceed 
projected costs and to fail to satisfy the original 
specifications; reliability and maintainability usually do 
not fare well, either. 

The increasing complexity of software is due, in part, 
to cheaper and more capable computers, but applica
tions are also becoming more complex as computing 
technology evolves. Tools are needed that will help 
produce efficient, reliable, large and complex programs 
that can be understood and modified by people outside 
the original system design team. 

Fortunately, engineering principles and disciplines 
are evolving to cope with this software crisis. Ada 
incorporates many new and well-accepted concepts. For 
example, the language provides facilities for modular
ity, abstraction, localization and data typing, which is 
not surprising, considering the context in which it 
was developed (see "The evolution of Ada," p.· 228). 

Although Ada was designed to satisfy the needs of 
embedded-computer systems (computer systems that 
are contained in and provide the programmable logic 
for dedicated larger systems), it can also be used for 
most ordinary programming applications. Compiler 
writers, for example , can take advantage of its 
features . Even scientific programmers will find Ada 
suitable for problem solving in a more satisfying 
manner than offered by FORTRAN. And, while Ada is 
not expected to encroach on COBOL's position In the 
commercial community, its impact on the computing 
industry is expected to rival, if not exceed, that of 
COBOL. 

Photograph and original art on previous page by Ralph M ercer. 
Photo of Augus ta Ada Byron courtesy of the British Computer 
Society and Perkin-Elmer Corp. 
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Package VECTOR_ FUNCTIONS is 
type VECTOR is array (1 .. 3) of REAL; 
function " + " (u , v : VECTOR) return VECTOR; 
function .. . .. (u , v : VECTOR) return REAL; 

--scalar product 
function " * " (a : REA L; v : VECTOR) return VECTOR; 

--scalar times vector 

end VECTO R_ FUNCTIONS; 

package body VECTOR_ FUNCTIONS is 
--declarations of types , variables , and 

subroutines 
--used by the functions " + ","*", and .. . .. 

function " + " (u , v: VECTOR) return VECTOR 
-- is code for vector addition 

end " + "; 
function .. . .. (u , v: VECTOR) return REAL is 

--code for calculating a scalar product 
end " *"; 
function .. . ,, (a : REAL; v : VECTOR) return 

VECTOR is 
- - code for multiplying a vector by a 
- -scalar 

end " "' "; 

Fig. 1. An example of an Ada package that supplies subroutines. 

Part of Ada's appeal is that while it incorporates most 
of the features found in programming languages such 
as FORTRAN, COBOL, PL/I and Pascal, it also provides a 
framework and set of features that support well
accepted software-engineering principles. Those fea
tures include strong typing, packages, generic types, 
tasks and separate compilation. 

When describing the properties and behavior of 
various objects in ordinary discourse , the notion of the 
type of an object is always implicitly present. Phrases 
such as "let Ll and L2 represent the lengths of the sides 
in inches," and "let A represent the area of the figure in 
square inches" are commonly used, and are intended to 
convey two things: 

• The range of values of Ll, L2 and A is to be 
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ffi!AJO©~@©@ffi!iO [¥)ruJLJ~~ 
Design 

Courses 

Hardware, software, systems 
design. You can now learn 
about all aspects of 
microcomputers through 
BDN's exclusive design 
courses. 

New 1980 Microcomputer Systems Reference (394 pages) .......... ......... .... $7.00 
Features: EDN 's 5·chapter " Microcomputer Operating Systems Selection 
Guide and Directory", µP Directory, µC Support Chip Directory, µC Board 
Directory 

New Designer's Guide to Testing and Troubleshooting µP·Based 
Products (28 pages) ... . ....... . ............. .. . . .. . ............ ... ...... $5.00 

Software Systems Design Course ..... . .......... . . .. .... .. ........ . ... .... . $6.00 
(a step-by-step tutorial for a 16-bit µC disc operating system. 6 chapters) 

1978 Microcomputer Systems Reference (420 pages) ............... . .. ... ...... $5.00 
Features: EDN 's 7-chapter "Software Systems Design Course" (a step-by-
step tutorial for an 8-bit µC disc operating system) 

Microcomputer Design Course (11 chapters , 83 pages) .. . ......... . ... .. ........ $6.00 

EON Software Design Course (90 pages) ........... . .... . .... . .. . ........ . ... . $6.00 

(Add $1 .00 to each of the above for Canada) (Add $2.00 to each of the above for non-USA) 

BUY IN COMBINATION AND SAVE EVEN MORE 
• Any two items-Deduct $1 .00 • Any three items - Deduct $2.00 • Any four items-Deduct $3.00 

NOTE: Prices Effective November 5, 1980 

Payment must be included with your order. Make checks payable to: EON Reprints 

'-----------------, Send to: µC Reprints/E~N Ma~azin~/221. Columbus Ave./Boston, MA 02116 MMs 
418 1 

I 
Please send: _ _ copies Designers Guide .... . ...... ..... .... ................ $5.00 I 

__ copies 1980µCSystems Reference ... . ........... . .......... . . $7.00 
_ _ copies Software Systems Design Course ...... ...... . .... ...... $6.00 I 

I __ copies 1978 µC Systems Reference .... .. .. . .. . ..... .... ... ... . $5.00 
__ copies µC Design Course .................................... $6.00 

1 I 
__ copies EON Software Design Course .... .. .......... .. . ...... . $6.00 

Total$ (Non-USA, add $2.00 to each item, Canada add $1 .00 to each item) 

I Name Title I 
Company I I Address ________________________________ _ 

City State Zip Code I I Check or money order must accompany each order. No COD. MA residents add 5% Sales Ta x. 3066_30 ·-----------------· 



header ash. 
Forget about media-induced headcrash when you 

specify BASF Tridents or Storage Modules. BASF 
polishes its uncoated metal disks to a mirror finish before 
the magnetic coating goes on. This assures the smooth
est surface for optimum headflight characteristics. 
In addition, BASF coats each disk with the most durable 
magnetic coating, then polishes and burnishes it by a 

All BASF Trident and Storage 
Module packs are available for 
immediate delivery. 

Each BASF disk pack is supplied 
in a precision-molded solid Lexan · 
plastic cover set, so you can be 
sure of absolute cleanliness when 
the pack is stored off-line. 

g BASEkPacks Floppy Thsks 

unique process, assuring long-lasting trouble-free 
operation. All oxide particles in the coating are magnet
ically oriented for greater packing density. For peak 
performance, each pack is 100% drive-tested at the fac
tory. For the name of your nearest supplier, write BASF 
Systems, Crosby Drive, Bedford, MA 01730, or call 
617-271-4030. 

80 MB capacity Trident packs 
are available in three configura
tions: 1. 100% error-free-for 
the most demanding applica
tions. 2. Flag-free - for systems 
with error correction but no 
alternate track reassignment. 
3. Standard-for systems with 
error correction and reassign
ment capability. 

Only BASF has had more than 
four decades of experience in 
magnetic media ... more than 
twelve years of disk pack 
experience in the U.S.A. 

80 MB capacity Storage Module 
packs are available formatted for 
CDC or Honeywell drives. 

BASF can work with you to 
accommodate special error 
criteria requirements. 

Computer Tapes Mag Cards Cassettes Computer Peripherals 
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Overloading is possible in Ada for all 
defined types, and can be exploited to 
great advantage in constructing 
packages of procedures to deal with 
objects of whatever types a programmer 
wishes to define. 

restricted to positive real numbers, and 
• Ll, L2 and A can be used in formulas only in ways 

that are meaningful for lengths and areas. For example, 
adding Ll and A wouldn't be considered. 

A common way to attach types to objects is to use 
typographical conventions, such as lower-case italics 
for scalars, lower-case boldface for vectors and 
upper-case italics for matrixes. These conventions 
provide a clear visual cue as to the type of a variable. 

In a programming language, the analog of such usage 
is the concept of strong typing. Most languages require 
variables to have their type declared. PL/I, for example, 
requires statements such as 

DECLARE A FIXED, I FLOAT; 
But, strong typing implies more than just declaration. 
It restricts the values and operations that apply to a 
variable to those defined by the variable's type. In PLII, 

PROCEDURE IN_ LINE (L : IN_ LINE); 

and 

ENTRY IN_ LINE (l: IN_ LINE); 

ARE CALLED VIA 

IN_ LINE(X); 

Fig. 2. The similarity between entries and procedures. 

which is weakly typed, a programmer can write the 
expression "A & I," which applies the "and" operator to 
variables whose values are not logical (not of type 
BOOLEAN); a strongly typed language does not allow 
such freedom. 

There are two primary advantages to a language 
with strong typing features over one in which typing is 
weak: 

• The "conceptual distance" between the problem 
specification and its realization as a program is reduced; 
consequently, the programmer introduces fewer errors 
as the program is being written. 

• The compiler has access to information that can be 
used to determine whether variables are used correct
ly; consequently, it can detect many of the errors 
caused by oversights. 

In most languages, the type of an object is a 
reflection of its machine representation, usually an 
integer or floating-point number. All that could be said 
about Ll, L2 and A in FORTRAN, for example, is 

REAL Ll, L2, A. 
While this expression declares the three variables to be 
floating-point numbers, there is nothing in the lan
guage to prevent their misuse. 
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A type in Ada is much more problem-oriented, even 
though the primitive data types are machine-based. 
Thus, a programmer can declare that lengths are to be 
positive numbers no larger than 12 in., and that areas 
are to be no greater than 100 sq. in. by writing 

type LENGTH is new FLOAT digits 2 range o. 0 .. 12. o; 
type AREA is new FLOAT digits 3 range 0.0 .. 100.0; 

and then declare variables of these types by writing 
Ll, L2 : LENGTH; 
A: AREA; 

Such declarations allow the compiler to insert 
run-time checks that will catch an erroneous setting of 
a length or an area to a number outside the respective 
range. Moreover, an accidental assignment of an area 
to a length, such as 

Ll :=A; 
can be caught at compile time, as can "mixed-mode" 
expressions, such as 

Ll +A. 
While such constraints are useful, they can some

times be a nuisance. Suppose we are interested in 
objects whose area (in square inches) is the same as the 
length (in inches) of a side. In a language in which type 
checking is not so strong, we could write 

IF A = Ll THEN ... 
but this would be caught as an error in Ada. In a weakly 
typed language, we could write this statement even ifit 
were not intended, and get away with it. Ada allows 
such mixing, l::iut in a much more controlled way. The 
simplest approach is to explicitly convert both Ll and A 
to their underlying type, namely floating-point num
bers, and compare them. An Ada programmer must 
write 

IF FLOAT (Ll) = FLOAT (A) THEN ... 
The important point is that all conversions between 

data types must be explicit in Ada. A programmer is 
forced to be aware that a variable is being used in an 
unusual way. This discipline can prevent surprises like 
those that await a PLII programmer who writes 

DECLARE B BIT(l) INITIAL (1); 
and discovers that the value assigned to B, because of 
conversion between the fixed-point number 1 and a 
bit-string, is o (or more precisely, 'o'B). 

The benefits of such strong typing extend beyond the 
detection of bad assignments and mixed-type expres
sions. The facility also provides programmers with the 
tools to define meaningful operations in a natural way. 
For example, not only can two LENGTHS be multipled 
together to get an AREA but programmers can also 
ensure that the result is truly an AREA, not just a 
floating-point number that happens to be the product of 
two LENGTHS. This can be done by "overloading'' an 
operator: the definition of the multiplication operator 
can be extended so that when two LENGTHS are 
multiplied, the result is an AREA. In Ada, we would 
write 

function "*" (x,y : LENGTH) return AREA is 
begin return AREA(FLOAT(x) * FLOAT(y)); end; 
Then the effect of writing "Ll *L2" is to do the 

multiplication, but to consider the result as an AREA, 

MINI-MICRO SYSTEMS/April 1981 



Data Electronics delivers high density, 
microprocessor-controlled !4" 
streaming cartridge tape drives 
for Winchester disk back-up. 
In quantity. On time. Without 
excuses. 

Because our new assembly 
line has raised high technology 
production to the next level: 
high output. ~t!_lllfiii't: 

Now with our 
hard tooling in 
place, up to 10,000 
.reliable 10 and 20 
MByte drives can 
roll out the door 
each month. 
Headed for 

people who demand compat
ible drives that can read and 

write interchangeable 
data at either 30 or 90 
ips. For people who 
want a family of cart
ridge drives that can 
cover multiple back
up applications. 

They're the ones 
who called the 
company that 
invented high 
density stream
ing cartridge 

tape drives. And now 
these people are on line. 

Shouldn 't you join them? 

We had-what it 
took to tnake the 

flrst cartri e 
drive streatn. 

No-w"W"e have -w-hat 
ittakesto p 
thetn fl<WVing. ~~~~~ 

•El'~ ~cP~ 
DATA ELECTRONICS INC. ~vv 

We Invented The High Density Cartridge Tape Drive. 
Data Electronics, Inc .. 10150 Sorrento Valley Rd .. San Diego, CA 92121 . Call (714) 452-7840/ Telex 69-7118 
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Better tools. Re-inventing systems 
software is a costly, time -consum
ing and none-too-productive busi
ness. Particularly when Microsoft 
can provide proven and surprisingly 
inexpensive software tools. Time
tested software that has been 
honed to a fine edge through regu
lar use and maintenance. Software 
you don't have to invent. 
Easy to OEM. If you're an OEM. or 
thinking about becoming an OEM. 
you ought to know about our new 
royalty structure. You license Micro
soft software products, sell them 
with your system . . . and pay us a 
royalty on the sale. With a very low 
initial outlay. 
The Micro Revolution. When the 
8-bit microprocessor arrived, every
one recognized the potential. The 
problem was software. That's 
where Microsoft came in . First 
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WE 
SPENT A LOT 
OF HOURS 
WRITING 
SOFTWARE 
SO YOU 
WON'T 
HAVE TO. 

with BASIC for microcomputers. 
Then. with COBOL. FORTRAN and 
Pascal for CP/M® and other oper
ating systems. Now. you're entering 
the 16-bit world . And again, reli 
able, proven software is the prob
lem. And again. Microsoft is leading 
the way with the XENIX® operating 
system. Version 7 UNIX™ for 16-bit 
microcomputers, fully supported 
by Microsoft. 
State-of-the-art languages. 
Microsoft's BASIC. COBOL. FOR
TRAN and MS-Pascal are fully 
tested , enhanced and supported 
languages for 8 -bit microcom
puters. Now, we have 16-bit lan
guages that are upward compatible 

with our 8 -bit versions . Which 
means there will be a lot more soft
ware you don't have to write. 
The hire/buy equation. There are 
better uses of a software engi
neer's time than re-inventing soft
ware tools ... when the very best 
systems software is available from 
Microsoft. Off-the-shelf and ready 
to run. Languages. Operating sys
tems. Utilities. The choice is yours: 
You can hire more software engi
neers. Or, you can make better use 
of the engineers you already have. 
With better tools from Microsoft. 
CP/M 1s a trademark of D1g1tal Research. Inc. 
UNIX 1s a trademark of Bell Laboratories. Inc. 
XENIX 1s a trademark of Microsoft 

MCROSOfl 
10800 N.E. 8th St.. Suite 819 
Bellevue. Washington 98004 

(206) 455-8080 • TLX: 328945 
CIRCLE NO. 117 ON INQUIRY CARD 
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By incorporating strong typing into Ada, 
the language's designers have provided 
a software-engineering tool that eases 
both program development and 
maintenance. 

not just as a floating-point number. Such overloading is 
possible in Ada for all defined types, and can be 
exploited to great advantage in constructing packages 
of procedures to deal with objects of whatever types a 
programmer wishes to define. 

The strong typing characteristics of the language 
apply to all subroutines (procedures and functions) 
written by a programmer, not only to overloaded 
operators. When declaring a subroutine, a programmer 
is required to specify the types of the arguments and, in 
the case of a function, the result. For example, to 
declare the function COMPARE AREAS we would write 

function COMPARE_AREAS (Ll, L2: LENGTH; 

A :AREA) return BOOLEAN is 
--This is how comments are written in Ada. 
--Declarations of variables local to the 
-- subroutine 

begin 
--The body of the subroutine, which may multiply 

Ll and 
--L2 together, and compare the results to A, 

returning 
--TRUE if they are equal and FALSE if not. 

end COMPARE_AREAS; 

When we say that such subroutines are strongly 
typed, we mean that the function COMPARE_AREAS can 
only be applied to two LENGTHS and an AREA, and can 
only be used in a context in which the values TRUE or 
FALSE are meaningful. It makes no sense to write 

AREA2 := COMPARE_ AREAS(BASE, HEIGHT, 327.4); 

because the value of the function result is of type 
BOOLEAN, while presumably AREA2 is of type AREA. 

The compiler is able to detect such violations, and 
report them in its list of diagnostic messages. 

By incorporating strong typing into Ada, the 
language's designers have provided a software
engineering tool that eases both program development 
and maintenance. The feature facilitates construction of 
programs, permits detection of a variety of errors at 
compile time and documents the program in a way that 
eliminates any questions about the possible values of a 
variable or the operations that can be meaningfully 
applied to it. 

Packages: another virtue of Ada 

Besides Ada's strong typing facility, another virtue 
is the Ada package, which is one of the major aids to 
program modularization a programming language can 
provide. This language construct groups logically 
related objects together in a separate program unit, 
which is given a name so that the objects appearing in it 
can be treated coherently. Thus, a large program can 
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(a) 

Task A 

A call s entry 
in B 

(b ) 

Procedure A 

Execution of A 

Calls procedure B 

Execution of B 

Procedure B returns 

Execution of A 

Task B 

Execution of A Execution of B 

Await s 

Execution of 
A continues 

, 
Bready to 

accept entry 
call 

, 
-+-

B executes entry 

B continues 
execution 

Fig. 3. Schematic diagram of procedure execution (a) and entry 
execution (b). 
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There is enough information in the 
visible part of the package to allow a 
compiler to make thorough checks on 
the consistency of the declarations of 
objects and their use. 

be segmented into a collection of smaller modules that 
can be developed independently and then linked 
together. 

In addition to supporting one of the primary goals of 
modularization, Ada's package can also be constructed 
to hide information within its boundaries. This control 
over the visibility of items is an important safety 
feature, because it prevents other parts of a large 
program from having undesired access to what should 
be a closed unit. 

The simplest form of a package is a named collection 
of constants and variables, which serves much the same 
purpose as a FORTRAN common block, though consider
ably more flexibly. Such a package might appear as 

package PLOTTER is 
PEN_UP:BOOLEAN; 

X_MIN, Y_ MIN: constant INTEGER:= o; 
X_MAX, Y_MAX: constant INTEGER:= 1023; 
x, Y: array (1 .. 100) of INTEGER; 

end PLOTTER; 

A program with access to this package can then use 
these objects by references that specify both the 
package and the object. For example, 

PLOTTER. PEN_UP := TRUE; for I in 1 .. 100 loop 
PLOTTER.X (I) : = l; 

PLOTTER. Y (l) : = l; 
end loop; 

Such references can be simplified by acqmrmg the 
name space of the package through a use clause, as in 

declare 
use PLOTTER; 

begin 
PEN_UP := TRUE; 

for l in 1 .. 100 loop 
X (l) : = l; Y (l) : = l ; 

end loop; 

A much more general use of packages is to group 
related subroutines, allowing them to share variables 
among themselves, while simultaneously inhibiting 
access to these variables from outside the package. 
Denial of access is achieved by making use of the 
information-hiding aspect of Ada's package. A package 
containing subprograms is defined in two parts: the 
package specification and the package body. 

The package specification defines the interface 
between the package and its users. This interface 
consists of any declarations of variables and types that 
are to be made accessible to users, and all subroutine 
headings that can be called from outside. None of the 
variables or types that are to be hidden from users is 
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contained in this part. They occur in the package body. 
The package body contains the bodies of the 

subroutines and any variable and type declarations 
used exclusively by them. The routines in this part of 
the package can be used, but their internal algorithms 
are not visible. That is, parts of the program outside 
the package do not have access to any information 
relating to their implementation. 

To illustrate the utility of this type of package, 
consider the package VECTOR_FUNCTIONS (Fig. 1). This 
package can be included as part of a user program. By 
giving a "use VECTOR_FUNCTIONS" clause, a program-

ACCEPT IN_ LINE (l : IN_ LINE) DO 

SEQUENCE OF STATEMENTS 
END; 

Fig. 4. Example of an accept statement. The sequence of 
statements bracketed by DO and END define the action to be taken 
when the entry IN_LINE is called. -

mer can use the names VECTOR, "+" and "*" without 
qualification. The programmer can declare objects to be 
VECTORS, and assign to them: 

el: constant VECTOR:= (1.0, o.o, o.o); 
e2: constant VECTOR:= (o.o, i.o, o.o); 
e3: constant VECTOR:= (o.o, o.o, 1.0); 
u, V, W : VECTOR; 

Such declared objects can be used in the usual way: 
v := 3.0*el + 4.0*e2 + 5.0*e3; 

--In this, the"+" means vector 
--addition, and the "*" is the 
--second multiplication 
--function. 

xdisp := V*el + U*W; 
--The"*" is the first one, the"+" is 
--REAL addition, and xdisp must be REAL. 

A programmer can also deal with the components of the 
vectors because they are known to be arrays: 

v(l): = 6.0 + u(2) + w(3); 
In short, a programmer who wants to work with 
vectors is given all the necessary tools, but none that 
are inapplicable. A programmer cannot apply any 
operators to a vector that are not defined in the 
package, unless such operators are explicitly defined 
elsewhere in the program. The Ada package allows the 
program to be written in a form that is closer to the 
abstract concept of vectors than is possible in other 
languages. The conceptual distance from problem to 
program has been considerably shortened. 

But shortening that process isn't the whole story. 
While most of the internals of vector handling are 
hidden, a programmer still is aware of, and can use ( or 
misuse), the vectors themselves, because their repre
sentation as three-component arrays of REALS is 
known. Suppose that for efficiency, storage considera
tions or a need for generality, the author of the package 
must rewrite it so that vectors are no longer 
represented by such arrays, but by some other data 
structure. Any program that used the old version of 

219 



A concurrent Ada program will be more 
reliable and easier to maintain than its 
PU/ counterpart because Ada's task 
construct, unlike PUl's, supports both 
information hiding and interface 
localization. 

VECTOR FUNCTIONS would then have to be rewritten 
and recompiled to use the new version. To allow even 
type representations to be hidden from the user, 
without restricting the use of all the capabilities of the 
package, Ada includes the concept of the private type, a 
type whose name is known outside the package, but 
whose characteristics are not. The new coding for the 
visible part of VECTOR_ FUNCTIONS might then be: 
package VECTOR_FUNCTIONS is 

type VECTOR is private; 
function "*" (u, v :VECTOR) return VECTOR; 

... --Just as in the earlier version. 
function MAKE VECTOR(x,y,z: REAL) return VECTOR; 

--A new function. 
function XCOMP(v : VECTOR) return REAL; 

--Another one, to find the x-component. 

private 
type VECTOR is 

--A type definition which must be here for use by 
--the compiler, but whose characteristics cannot 
--be used outside the package. 

end VECTOR_FUNCTIONS; 
A user of this package can no longer initialize el, e2 

and ea as we did previously, because there is no 
assurance that "(LO, o.o, o.o)" is a literal of type 
VECTOR. Although Ada allows the components of an 
array to be specified this way, the programmer doesn't 
know that a VECTOR is represented by an array. How 
then can we assign values to an object declared to be a 
VECTOR? We must use the function MAKE_yECTOR 
provided by the package, and write 

el: constant VECTOR:=MAKE_VECTOR (1.0, 0.0, o.o); 
While this appears to make using the package 
cumbersome, it is one more element of safety the 
language offers. The compiler will permit a user to 
operate on vector objects only with the subroutines 
provided by the package. A programmer cannot deal 
with VECTORS as if they were simply arrays, but must 
be aware that a VECTOR has properties that might be 
very different from an array. v(l) is no longer to be 
taken as identical with the x-component of v. A 
programmer has to say explicitly what is wanted: 
XCOMP(v). 

The package VECTOR_FUNCTIONS can be considered 
as a realization of what has become known as an 
abstract data type. To completely specify what is meant 
by a data type, we have to know not only the set of 
values that an object of the type can take on, but also 
what operations are applicable to such objects. The Ada 
package fulfills both needs. 
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The benefits of the package go beyond program 
creation. There is enough information in the visible part 
of the package to allow a compiler to make thorough 
checks on the consistency of the declarations of objects 
and their use. Ada's abstract data type-the package-
is a major software-engineering tool for program 
development. 

Generics: building on the past 

Most engineering problems dealing with physical 
systems are solved by using more primitive modules, 
components, algorithms, etc. The programming world 
rarely is able to take advantage of previous work, 
however. Even when a programmer takes the time to 
look up or investigate existing programs that might be 
equivalent or similar solutions of a problem, the 
conversion task is rarely worth the effort. Ada's 
generic facility both encourages and simplifies capitaliz
ing on previous work, enabling programmers to be 
more productive. 

A generic program unit can be thought of as a 
template for a whole class of program units, all of which 
share certain commonalities, but each of which is 
specialized for a certain use. Such parameterization is 
common in all programming languages, but in restrict
ed areas. For example, a function definition can be 
regarded as a template for each of its calls, with each 
call specializing the subroutine for a specific applica-
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Fig. 5. Schematic diagram illustrates the execution of an accept 
statement. 
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• Large 15-lnch non-glare screen 
• 60-line (4800 character) display 
• Both Zoom and Scroll control, local and remote 
• Selectable scrolling region 
• 5 Graphic Renditions: bold, blink, blank, reverse-video 

and underline 
• 5 Area Qualifications: protect, guard, numerics, justify 

and security 
• 22 Cursor controls, including set, read, save, restore 

and move 1 to N 
• 12 Tab controls, including column and field tab stops, 

and tab with justify 
• 13 Erase controls 
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copy, and print format control 
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coding 
• Ann Arbor quality throughout 
• And much, much more! 
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"Fight Back! 
PUT AN END TO POWER-RELATED 

COMPUIER PROBLEMS'' 
Says Emil Rechsteiner, President of Frequency Technology, Inc. 

UNSTABLE AND "NOISY'' POWER 
CAN MAKE A SHAMBLE OF YOUR 
COMPUTER OPERATIONS! 
Voltage Spikes can scramble computa
tions, wipe out data, alter programs, and 
destroy circuits. 

Brown-outs can turn computer runs into 
disasters, paralyze your equipment-
perhaps even your business. ~ 

"High" Line Voltages can burn out ,.,
circuits , causing interruptions and 
costly repairs 

FIGHTBACK! 
You can put an end to noisy, unstable, 
power by electrically isolating computer 
equipment from raw utility power and 
by regulating supply voltages so they 
will be correct even under brown-out 
conditions. 

ISOREG = ISOLATION 
+ REGULATION 

ISOREG Computer Power Modules filter out 
voltage spikes and keep equipment voltages 
within tight limits even when supply voltages 
are permanently 25% below or 15% 
above normal . 

Don't settle for half protection: Isolation transformers 
don't regulate, and many types of voltage regulators 
don't isolate. Result: Computer is not protected either 
against brown-out type voltage dips or against sharp 
voltage spikes that can wipe out data and even 
destroy circuits. 

Get FULL protection through isolation AND 
regulation ... from ISOREG. 

WHY ISOLATE? 
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Line-to-load isolation shields Without 1solat1on computer 
computer from sharp, is 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 is supplied by 
voltage surges. isolation transformer. 

ISOREG = CLEAN, STABLE POWER 
FOR YOUR COMPUTER 

So, fight back against noisy, unstable power. Write or 
call, or use the reader service card to obtain our 

comprehensive free brochure on ISOREG Computer 
Power Modules rated from 125VA single phase to 

75kVA 3-phase. 

Emil Rechsteiner, President n~~ 
Frequency Technology, Inc. ~ 

TDC Division 
410 Great Road, Uttleton, MA 01460 

Toll-free Number: 1-800-225-5078 
In Massachusetts Call. 617-486-3539 

TWX 710-347-6974 
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The ability to separate the compilations 
of an interface definition from its 
implementation is a useful software
engineering tool to control program 
development. 

tion. This idea of parameterizing a piece of code can be 
extended so that an arbitrary text can be treated at 
compile time in much the same way that the function 
definition is treated at run time. This technique of 
taking a generalized text and creating, or "instantiat
ing," a specific instance of it at compile time will be 
more familiar to assembly language programmers, who 
have long had the macro facility available. A generic 
unit has characteristics in common with a macro, but is 
considerably extended and adapted to the language. 

Consider a procedure to interchange two real 
numbers: 

procedure sw AP(x,y : in out REAL) is 
temp: REAL; 

begin temp : = x; x : = y; y : = temp; end SWAP; 
A procedure to interchange two vectors would look 
exactly the same, except that it would have VECTOR 
where we have REAL. In Ada, we can abstract this 
kinship by defining the type of the objects to be 
exchanged as a parameter. We write the generic 
subroutine declaration 

generic 
type T is private; 
procedure EXCHANGE(x,y : in out T); 

and the generic subroutine body 
procedure EXCHANGE (x,y : in out T) is 

temp: T; 
begin temp:= x; x:= y; y:= temp; end EXCHANGE; 

(Note that "type T" is the parameter of this generic 
subroutine.) We cannot actually use EXCHANGE because 
it is only a template for an executable procedure, but 
we can create actual procedures for whatever types we 
need. For example, we can create a procedure to 
interchange two REALS by writing 

procedure SWAP is new EXCHANGE (REAL); 
This creates a procedure SWAP, like the one above, and 
allows it to be used as if it were written specifically for 
REALS. Now if we need to deal with vectors, we can 
simply write 

procedure SWAPVEC is new EXCHANGE(VECTOR); 
and a completely different procedure will be created. 
The operator overloading mentioned in the section on 
strong typing can be used here as well. We do not have 
to give a separate name to the vector-swapping 
procedure, but could write 

procedure SW AP is new EXCHANGE(VECTOR); 
with no possibility of confusing the two sw APs because 
the appropriate procedure would be selected based on 
the type of its arguments. 

This macro-like capability is not restricted to having 
only types as parameters; variables and subroutines 
can be parameters as well. For example, the generic 
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unit may include a call to some function 
Y:=FUN(a,b,c); 

and the function itself may be a parameter: 
generic 

type T is private; 
type u is private; 
with function FUN(x,y,z : T) return u; 

package Pis 

end P; 
This example is a generic package that defines a 
function, plus the types of its arguments and result, to 
be parameters of the generic clause. Having this 
definition of the generic, it can be instantiated as 
package QWERTY is new P(REAL, REAL, INTEGRATE); 

where presumably INTEGRATE is a function that 
already exists, and is to be substituted for FUN in this 
instance. 

A major power of generic units is that their 
parameters are very general, and the body of the unit 
may be a complete package. It is not restricted to a 
single procedure. The package Pin the last example can 
be almost a complete program that exists in a library. A 
programmer can extract this program and specialize it 
for a specific application by defining application-related 
parameters in the "new" statement. This program
development approach has tremendous advantages 
over systems that require a programmer either to 
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Fig. 6. Schematic representation of Ada's rendezvous concept. 
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Wordiness complicates the writing of 
Ada programs and will probably be 
considered a detriment by some users, 
especially those engaged in producing 
software that is short-lived. 

hand-tailor a program unit to meet application needs or 
to tolerate the inefficiencies of a general-purpose 
program that uses run-time interpretation of parame
ters to perform such tailoring. 

Tasking: a rendezvous with Ada 

Tasking implies executing two or more sequential 
routines in parallel. Although actual parallel execution 
requires a multiprocessor system, it can be simulated in 
a single-processor system by interleaving the execution 
of the routines. Tasking is an important programming 
concept because it can increase efficiency and/or aid in 
conceptualizing certain applications. In Ada, routines 
that can be executed in parallel (i.e., concurrently) are 
called tasks. 

Tasks are the basic building blocks of a concurrent 
Ada program. They are similar to packages in that they 
comprise both a visible part, which defines the task's 
interface to the remainder of the program, and a body 
part, which defines the implementation of the interface. 
Unlike packages, however, the body part also defines a 
sequential routine that can be executed in parallel with 
other task bodies. 

In most concurrent programs, the constituent tasks 
are not independent; they interact and exchange data to 
accomplish the program's objectives. Ada provides a 
high-level construct for controlling these interactions: 
the rendezvous. 

A rendezvous is a special routine, written by the 
programmer, that allows tasks to synchronize their 
operations and exchange information. It is declared in 
the visible part of a task by an entry specification. An 
entry is similar to a procedure in textual layout, and in 
the way it is called (Fig. 2). 

task CHAR_ TRANSFER is 
entry PUT _CHAR (L : in CHARACTER); 
entry GET_CHAR (C : out CHARACTER); 

end ; 
task body CHAR_ TRANSFER is 

!:CHARACTER; 
begin 

loop 
accept PUT _ CHAR (L : in CHARACTER) do 

I : = L; 
end Put_CHAR; 
accept GET_ CHAR (C : out CHARACTER) do 

C : =I ; 
end GET_ CHAR; 

end loop; 
end ; 

Fig. 7. Ada representation of a buffer task for character transfer. 
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But the rendezvous routine differs from a procedure 
in internal behavior (Fig. 3). A procedure is executed 
immediately when called as part of the calling process. 
A rendezvous routine, on the other hand, is executed by 
the task that owns it (contains its specification) when 
that task is prepared to accept the entry call. The task 
that issued the entry call (requested the rendezvous) 
waits until the rendezvous routine has been executed. 

The point at which a task is prepared to honor an 
entry call is defined by the second component of the 
rendezvous concept: the accept statement. Each accept 
statement is associated with one of the entries owned 
by the task, and defines the action to be taken when 
that entry is called; that is, it implements the 
rendezvous routine (Fig. 4). 

If more than one task requests a rendezvous, the calls 
are queued, and only one is processed each time the 
accept statement is executed. The calls are selected in 
first-in/first-out order. If an accept statement is 
encountered during the execution of a task body and 
the corresponding entry has not been called, the task 
waits until the appropriate entry call is issued (Fig. 5). 

The complementary behavior of entry calls and 
accept statements is the basis for Ada's rendezvous 
concept. Two tasks are said to rendezvous when one 
calls an entry owned by the other, and the task owning 
the entry executes an accept statement. During the 
rendezvous, execution of the two tasks is synchronized, 
and the tasks can exchange arguments as if they were 
procedures. Parallel or interleaved execution is re
sumed after the rendezvous is completed (i.e., the 
"end" of the accept statement is reached). The 
rendezvous concept is illustrated in Fig. 6. 

The concepts of task and rendezvous allow decompo
sition of a concurrent application into a collection of 
small, manageable and conceptually natural entities, 
which interact through well-defined, enforceable inter
faces. A programmer does not have to worry about 
protecting control variables, queuing requests or 
other problems associated with concurrency because 
these are all handled by the underlying implementation 
in accordance with the rules of Ada. 

For example, consider a program to transfer 
characters from an input device to an output device that 
runs at a different speed. In Ada, the program would 
consist of an input task, which enters characters in a 
buffer; an output task, which retrieves characters from 
the buffer; and a buffer-management task. The 
interactions among the three tasks would be defined by 
the visible part of the buffer-management task (Fig. 7). 
The interface would define the entries (rendezvous) to 
be called to enter items into and retrieve items from the 
buffer, and the type and number of objects associated 
with each transfer. The compiler would verify that each 
call adhered to these specifications. In this example, 
the body of the buffer-management task supports 
alternating put and get calls; a more flexible implemen
tation is defined below. 

Another important aspect of Ada's task construct is 
information hiding. The definitions of a task's interface 
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and its implementation are separate. The only informa
tion available to the calling tasks is the interface 
specification; the implementation is hidden. Thus, once 
the interface has been agreed upon, the tasks can be 
developed independently. This also enhances the 
program's maintainability because changes to the 
implementation that do not affect the interface 
specification do not affect other system components. 

A third basic component of Ada's tasking facility is 
selection. The select statement (Fig. 8) provides a way 
to choose one of several alternative rendezvous. The 
entry to be accepted (selected) is determined by 
evaluating conditional expressions, and then arbitrarily 
choosing one of the called entries that has a true 
condition (an open entry). If none of these entries has 
been called, execution of the select statement is 
suspended; it is resumed when one of the open entries is 
called. To prevent excessive waiting, and to handle 
situations in which all the conditions are false, a select 
statement may contain either: 

• A delay statement, which defines the processing to 
be performed if an entry cannot be selected within a 
specified time interval, or 

• An else part, which defines the processing to be 
performed if all of the conditions are false, or an entry 
cannot be selected immediately. 

Selection is an important concept. Without it, the 
behavior of concurrent programs would be very similar 
to their sequential counterparts. For example, consider 
the CHAR_TRANSFER buffer task (Fig. 7). Although the 
task entering characters into the buffer, the task 
getting characters from the buffer and the buffer task. 
itself could be executed in parallel, the behavior of the 
program would be sequential; each put call would have 
to be followed by a get call. The alternative construc
tion of the CHAR_TRANSFER buffer task, which uses 
selection to allow put and get calls to occur in any order, 
is shown in Fig. 9. 

Of the languages that are widely used (FORTRAN, 
PL/I, COBOL and Pascal), only PL/I provides a facility for 
multiprocessing. This facility comprises tasks, event 
variables and wait statements. Inter-task communica
tion is accomplished through the use of shared 
variables. The programmer is required to use events 
and wait statements to ensure that these variables are 
accessed at appropriate times. 

PL/I's tasking facility is quite primitive compared to 
Ada's. The required use of low-level synchronization 
constructs and shared variables complicates the design 
of concurrent programs. Moreover, it is error-prone. A 
programmer can easily forget to set, reset or wait for 
an event. This can cause time-dependent errors that 
are difficult to detect or, worse, can cause deadlock. 

In addition to being more reliable than its PL/I 
counterpart, a concurrent Ada program will be easier 
to maintain because Ada's task construct, unlike PL/I's, 
supports both information hiding and interface localiza
tion. The advantages of these concepts have been 
discussed above. 

We have highlighted only the main features of Ada's 
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tasking facility; there are others. In fact, Ada's 
state-of-the-art constructs are more comprehensive 
than those offered by any modern language. Ada 
simplifies the realization of concurrent applications to 
such a great extent that this style of programming will 
undoubtedly lose its mystique and become much more 
widely used. 

Separate compilation: look to the library 

Historically, independently compiled program units 
were collected together after compilation by a program 
called a linker. This is the approach used in FORTRAN, 
PLII and assembly languages, in which information that 
is shared between compilation units is limited to entry 
point names and simple variables, such as COMMON 
blocks. 

SELECT 

WHEN CONDITION=> 

-- ACCEPT ALTERNATIVE (i.e., an accept statement) 

-- SEQUENCE OF STATEMENTS 

OR 

WHEN CONDITION=> 

-- ACCEPT ALTERNATIVE 

-- SEQUENCE OF STATEMENTS 

END SELECT; 

Fig. 8. Format of a simple select statement. 

In these languages, the compilation units are truly 
independently compiled; only minimal checking of the 
compatibility between compilation units is performed 
by the compiler. Consequently, a programmer must 
provide run-time checks to ensure that shared proper
ties are used consistently by all compilation units. 

Independent compilation is inappropriate for lan
guages that incorporate strong typing because it 
violates the intent of this concept. Consequently, the 
opinion has been that programs written in strongly 
typed languages should be compiled all at once, as a 
single unit (the Algol 60 and Pascal approach). In 
practice, however, such a monolithic model complicates 
program development and maintenance; some sort of 
"afterthought" separate compilation facility, which 
ensures the sharing of language-dependent properties 
between compilation units, is invariably added to such 
compilers. 

Ada's designers Jiave avoided the afterthought 
approach by incorporating a separate compilation 
facility into the language. Ada compilers provide the 
same degree of checking for a program submitted as 
several compilation units as they do for the same 
program submitted as a single compilation unit. The 
heart of this facility is the program library. 

Ada's program library is an integral part of the 
compiler. It is the repository for all information that is 
shared between a program's constituent compilation 
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Despite its drawbacks, the Pentagon
sponsored language has many features 
that make it highly attractive for a variety 
of applications. 

units and the compiled code for the compilation units 
themselves. The compiler uses this library to verify 
that shared properties are used correctly, and to 
monitor program development. In effect, a compilation 
unit is not separate; the compiler views it as part of the 
program library. This approach not only ensures that 
separate compilation is natural, but also that it is 
handled consistently by all Ada compilers. 

An Ada program is a collection of one or more 
compilation units that can be compiled together or 
separately. Subroutines (functions and procedures), 
packages and tasks can be written as separate 
compilation units. Moreover, the specifications of 
subroutines, packages and tasks can be compiled 
separately from their bodies. In other words, a 
compilation unit can be thought of as one or more 
interface definitions and/or one or more interface 
implementations. 

The ability to separate the compilation of an interface 
definition from its implementation is a useful software
engineering tool to control program development. It 
supports both hierarchical, top-down program develop
ment and the principle of information hiding. Once a 
large program is decomposed into a collection of smaller 
units, and the interfaces between the units are agreed 
upon, the remaining parts of the program can be 
developed independently; there is no need to make the 
source code for a unit available to other programmers. 
Thus, Ada's separate compilation facility ensures that 

task CHAR_ TRANSFER is 
entry PUT _CHAR (L: in CHARACTER); 
entry GET _CHAR (C : out CHARACTER); 

end; 
task body CHAR_ TRANSFER is 

type LINE is array (1 .. 80) of CHARACTER; 
BUFFER: LINE; 

-- other declarations 
begin 

loop 
select 

when not FULL=> 

or 

accept PUT _ CHAR (L : in CHARACTER) do 
BUFFER(I): = L; 

end Put_ CHAR; 
-- adjust pointer and state of buffer 

when not EMPTY=> 
accept GET _ CHAR (C : out CHARACTER) do 

C : =BUFFER (J) ; 
end GET _ CHARACTER; 
- - adjust pointer and state of buffer 

end select; 
--other processing 

end loop; 
end; 

Fig. 9. Ada representation of a buffer task for character transfer 
using the select statement. 
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the intent of the top-down methodology is followed 
during development (Fig. 10). 

Ada's separate compilation facility also supports 
bottom-up program development. Routines that are 
commonly used can be compiled separately and made 
available to other compilation units through a with 
clause: 

with UNIT_ABC, UNIT_XYZ, ... ; . 

A compilation unit containing a with clause may access 
those parts of the named compilation units that would 
have been accessible had they been compiled together. 
Considering the support Ada provides for defining 
generic programs, this aspect of the separate compila
tion facility is exceedingly useful; generic packages for 
common utilities, such as sorting and queue manage
ment, can be developed, compiled and tested, and then 
instantiated for particular applications (Fig. 11). 

Both the bottom-up and top-down program develop
ment techniques specify dependencies between the 
separately compiled units. These dependencies define 
the order in which units must be compiled, and the 
requirements for their recompilation. For instance, 
compilation units that name other compilation units in a 
with clause must be compiled after the named 
compilation units have been compiled and may have to 
be recompiled if the named compilation units are 
recompiled. 

In the case of a large program, keeping track of these 
dependencies can entail substantial effort. Ada's 
designers have recognized this, and have incorporated 
the rules for compilation order and the requirements 
for recompilation into the language. Thus, the com
piler-not the programmer-is responsible for their 
enforcement. Although this complicates the compiler, it 
simplifies the use of the separate compilation facility 
and encourages a software- engineering approach to 
program development. 

Ada as a system specification and modeling tool 

Another important software-engineering aspect of 
Ada is that it can be employed as a specifications 
language. For example, the package and generic type 
facilities enable system designers to describe the 
proposed design in terms of logical components and 
logical structures. The tasking facility enables a 
designer to describe the interactions and access rights 
of the parallel components of the system in logical 
terms. Thus, the programming language itself can be 
used to document the system. 

A specification description written in Ada is also a 
program that can be compiled and executed (assuming 
that sufficient details of the program body are provided 
to model the system). Type checking and other 
composition requirements will identify most problems 
at compile time. Such modeling efforts can also assist in 
debugging run-time problems before actual installa
tion. Even different implementation strategies can be 
simulated. Because the system specifications can be 
controlled and compiled separately from the implemen
tation details, development can be managed as a 
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COBOL. 

The language of business 
software. The only 
language Micro Focus 
speaks . . . ..... . . .. . CIS COBOL. 
We've spoken for five years .... 

. . . nothing but COBOL. We've put more thought into 
COBOL than anyone else. And more investment. 

Our CIS COBOL product family brings you the most 
successful business programming tool ever devised -
COBOL - on the most cost effective hardware. 

It is designed to meet the needs of business software users 
through the 80's. Comprehensively. From the smallest 
microsystem to sophisticated, multiprocessing distributed 
architectures. 

We speak Standard COBOL .... 

.. . as defined by the ANSI X3.23-1974 standard. Thanks to 
ANSI and GSA, COBOL has the most rigorously defined 
and enforced standard of any software. You can buy CIS 
COBOL with complete security. GSA has already fully 
evaluated it for you - buy their Validation Summary 
Report. 
CIS COBOL's second year of GSA certification qualifies it 
for government bids and other blue-chip contracts. CIS 
COBOL's performance and reliability are objective facts. 

We speak COBOL innovatively .... 

. . . we pioneered simple but powerful language 
extensions for interactive screen-handling. CIS COBOL 
also provides other powerful facilities vital in the 
microcomputer environment, like dynamic loading of 
segments and CALLed programs. 
We also take full advantage of unique hardware features. 
Our Apple 11 implementation gives you color graphics -
and tone generation - all from within a CIS COBOL 
program! 

We have our products speak COBOL too .... 

. . . to boost your programming productivity. Our FORMS-2 
utility is a COBOL source code generator. It makes possible 
our unique demonstration " How to create a COBOL 
program in 20 minutes. " 

The code generated by FORMS-2 is standard COBOL. You 
can build on it to create highly sophisticated interactive 
programs. We ourselves will be building on it to create 
even more powerful productivity tools for the 80's. 

We speak COBOL on a great many systems . ... 

. .. giving you a large available market if you ' re developing 
software for resale . And a high degree of hardware 
independence if you're an in-house user. CIS COBOL is 
available off-the-shelf for any systems based on: 

8080/ Z80 with CP/ M 
8086 with CP/ M-86 
DEC LSl-11 with RT-11 
Apple II with CP/ M . 

CIS COBOL is also sold under license by over 25 computer 
manufacturers worldwide. 

. .. and we will speak it soon on many more 

... thanks to our System Transfer Technology, which 
enables us . to port COBOL to new processors and 
operating systems more quickly than ever before. It has 
already enabled us to be first on a number of processors-a 
tradition we mean to continue. 

Ask your supplier for more information or for a demonstra
tion. Or call us direct at (408) 496-0176 for an in-depth 
brochure. 

Micro Focus, Inc. 
1601 Civic Center Drive 
Santa Clara, CA 95050 
Tel: (408) 984-6961 
Telex: 171135 

MISSION SNTA 

Micro Focus Ltd. 
58 Acacia Road 
London N.W.8 
England 
Tel: (01) 722-8843/ 4151617 
Telex : 28536 MICROF G 

CI S COBOL and FORMS-2 are tradeina rks of Micro Focus. Inc. • CP/ M is a registered 
1rademark of Digital Resea rch • Apple II is a registered trademark of Apple Com pu ter . 
Inc. • DE C 1s a regis tered trademark of Digit al Equipment Corp. • ZBO 1s c registered 
trademark of Zol og, Inc. 

• MIC:RO FOC:US 
The COBOL Company 

CIRCLE NO. 121 ON INQUIRY CARD 
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GREEN, BLUE, BROWN); 

The Ada package allows the 
program to be written in a form that 
is closer to the abstract concept of 
vectors than is possible in other 
languages. 

INVENTORY: array (COLOR) of integer : =(20, 17, 

43, 10, 28, 173, 87); 

CHOICE:COLOR; 

--additional text ... CHOICE:= BLUE; 

PUT( CHOICE, LOWER_CASE = > TRUE); 

PUT ("items available"); 
SET_COL (25); 

smoothly flowing evolutionary process under Ada. 
In short, Ada is a powerful tool for software 

development. However, there are a few problems that 
might impact its initial implementations and accep
tance. 

PUT(INVENTORY(CHOICE), WIDTH = > 5); 
PUT(";"); 

NEWLINE; 

- -additional text 
In this example, six procedure calls are used to output 

Shortcomings: Ada has warts, too 
the single line: "blue items available 173;". 

A discussion of the language's liabilities is in order to 
present a balanced overview of Ada. Our discussion will 
be limited to the three aspects of the language we feel 
complicate program development and/or programmer 
training. The topics are I/O, verbosity and size. The 
problems in these areas are not technical errors; as far 
as we can tell, the language is technically sound. 

Ada provides I/O services through two pre-defined 
packages: INPUT_OUTPUT and TEXT_IO. INPUT_OUTPUT 

defines a set of operations applicable to files containing 
elements of a single type, and TEXT_ IO, as the name 
implies, provides primitives for handling text files. 
While the primitives provided by these packages are 
comprehensive, they are awkward to use, especially for 
formatted I/O. The primitives for inputting and 
outputting data are applicable only to a single data 
element, and provide formatting only for that data 
element. If additional formatting is required, separate 
formatting routines must be invoked. Thus, numerous 
procedure calls can be associated with the output (or 
input) of a single line of data. 

For instance, consider the following example taken 
from the Ada reference manual: 

procedure DIALOGUE is 
use TEXT_IO; 

( 

r 
I 

Procedure NEW IS 
Package P 1s 

end P; 
Package Q 1s 

end Q; 
begin 

--uses P and Q 

end NEW: 

Package 
body P 

Package 
body Q 

Library contains 
NEW, P and Q 

1....--~- Compiler - need to compile 
package body P 
package body Q 

Library contains 
\ NEW. P. Q and 

f
l.---..._ Compiler - package body P 

need to compile 
package body Q 

Library contains 
~-i.. Compiler _ ___...._ executable code 

for procedure NEW 

type COLOR is (WHITE, RED, ORANGE, YELLOW, Fig. 10. Top-down development of an Ada program. 
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When the Department of Defense 
(DOD) set out in 1975 to alleviate its 
software crisis, it was experiencing 
burgeoning software costs and 
development projects that taxed the 
supply of programmers. DOD recog
nized that a proliferation of program
ming languages and dialects was 
aggravating the problem, so it set out 
to define a high-order language that 
would be common to all defense 
agencies. 

The language is named after the 
first programmer, Augusta Ada Byron, 
for her work 1 50 years ago on Charles 
Babbage's machines. Ada's require
ments and specifications were 
defined over three years through an 

THE EVOLUTION OF ADA 

iterative process that included 
participants from government, indus
try and the academic community. 

Once the language's characteristics 
were defined, · DoD funded a 
well-coordinated R&D project to define 
the language itself. Contracts were let 
for alternative designs and subse
quent redesigns. In 1979, the 
language design submitted by c11 

Honeywell Bull was selected as the 
preliminary definition of Ada. It 
became the proposed standard for 
the Ada programming language last 
September, after appropriate modifi
cation that was based on the results of 
an intense test and evaluation effort. 

DOD also realized that significant 

benefits would accrue from integrating 
the language into a standard 
programming environment and issued 
requirements for a portable Ada 
programming support environment. 
The environment encompasses vari
ous items, such as text editors and 
other utilities, standard program 
libraries, the structure of Ada 
compilers, interfaces and command 
languages. 

DOD has made every effort to 
ensure the success of the Ada project. 
From the beginning, DOD has 
encouraged u.s. and foreign govern
ment agencies, industrial concerns 
and academic institutions to partici
pate in developing the language. 
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Small miracle. 

11 ~1111111111111 

Put three BASF drives where only 
two of theirs fit. 

The BASF 5.25" floppy 
disk drive is only 2.1" high .. 
just two-thirds the height of -
conventional drives. You can 
put three of ours where only 
two of theirs fit. Or, you can 
use two of ours to facilitate a 
truly compact system design.* 

Small is only part of 
the story. What's inside 
is very big ... high data 
storage capacity, 

Actual size 
21"x575" 

x 7.5" 

*For upgrading convenuonal systems. we 
offer our dnves with optional conventional· 
height faceplates We cant expect to 
change the world overrnght 

double-sided, double-density 
recording capability, plus a 
host of premium features at 
a competitive price. BASF 
offers plug-compatibility, fast 
access time, and low power 
consumption and heat gen
eration. Because BASF 
floppy disk drives are mass
produced in identical config
urations in the United States 
and abroad, you never have 
to worry about availability. 
And, because BASF manu
factures both drives and 
media, you get the direct 
benefit of our dual 

technologies working together. 
Now, while your next sys

tem is still on the drawing 
board, is the best time to ex
pand your design options and 
shrink your space require
ments. For the complete story, 
send in the coupon now, 

or call today. 
In the East. (617) 271-4168; 
1n the West , (714) 752-6126. 

,......., 
,........- I 

,........- I 
,........- I 

,........- I 
/ / BASF Systems Corp I 

/ Computer Hardware Sales I 
/ / Crosby Drive I 

/ Bedford MA 01730 
,.... I 

,........- I 
// Name Title I 

// Company I 
,........- I 

/ / Address I 
/ / C•ty Sta te Z.p I 

/ / / Telephone MM S-4 I I 
,.... I 

1----------------'------------~------------------------------

~ BASF 
CIRCLE N0.122 ON INQUIRY CARD 
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The need to use an excessive 
number of procedure calls to 
manipulate formatted data in Ada is 
cumbersome and can obfuscate a 
programmer's intentions. 

The need to use an excessive number of procedure 
calls to manipulate formatted data in Ada is cumber
some and can obfuscate a programmer's intentions. The 
I/O facilities provided by FORTRAN' COBOL and PL/I are 
as comprehensive, and are more concise. Even Pascal, 
which does not provide comprehensive format control 
primitives, allows I/o requirements to be stated more 
succinctly than Ada. This inferiority could seriously 
hamper Ada's adoption for applications that depend 
heavily on formatted I/O. 

In fairness, it should be pointed out that the 
designers of Ada envisioned that the language's I/O 

capabilities would be improved by users through 
development of more sophisticated I/O packages. 

Verbosity: words, words, words 

Ada is by no means a cryptic language because its 
designers have gone to great lengths to ensure that 
programs will be understandable. As a result, many 
Ada constructs tend to be verbose. For example, four 
reserved words (underlined) are required in the 
specification of an array type: 
~ I~ array (1 .. 10) of INTEGER; . 

Wordiness complicates the writing of Ada programs 
and will probably be considered a detriment by some 
users, especially those engaged in producing software 

Generic 
package P 

~ 

Compiler 

~''''"' p 

~Compiler 

Procedure NEW 
uses P and Q 

Compiler 

! 

-------------.. Library 
P.Q 

Execu table code 

Fig. 11. Bottom-up development of an Ada program. 
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that is short-lived. But this opinion will not be shared 
by those involved in developing large, long-lived 
software systems; they will find that the text clarity 
and the attendant reduction in maintenance costs more 
than offset the increased program-development effort. 

Thus, while Ada's verbosity may affect the lan
guage's initial popularity, we believe, it will cease to be 
an issue with the advent of syntax-directed editors. 

Complexity: a deterrent to learning 

Ada was designed to satisfy the requirements of a 
broad spectrum of applications, making it a rather large 
and complex language. While the language's designers 
have attempted to minimize the number of constructs 
and the diversity of notation, learning to use the 
language effectively could be difficult, and will depend 
greatly on the quality and availability of training aids. 

While DOD has not been known to have initiated 
development of a high-quality Ada training program, 
indications are that such programs will be developed by 
the private sector. Further, the academic community's 
interest should result in the availability of textbooks 
and courses on Ada, and seminars on the effective use 
of the language will probably supplant the various 
introductory seminars that have been offered. Unfortu
nately, however, this is not guaranteed. Unless these 
training aids actually become available, the complexity 
of the language will, in our opinion, limit the extent to 
which it is adopted. 

Ada's future holds an ANSI standard 

Although development of the final Ada language 
definition was a major effort, it was only the first stc:ge 
in the evolution of the language. Subsequent stages will 
encompass development of a compiler validation 
facility, production-quality compilers and an integrated 
programming environment. 

Ada must be standardized to accomplish its long
term purpose. DOD recognizes this and has already 
approached the American National Standards Institute 
to establish an ANSI standard for the language. DOD 

hopes eventually to have an international standard 
established. 

The seriousness with which DOD is approaching the 
subject oflanguage standardization is also evidenced by 
the compiler validation effort. Softech Inc., under the 
auspices of the Defense Advanced Research Projects 
Agency (DARPA), is developing an extensive Ada 
compiler validation capability (ACVC). The ACVC will 
consist of tests to determine the extent to which an Ada 
compiler conforms to the language standard, and an 
implementer's guide to assist compiler developers in 
complying with the standard. 

The Army, Air Force. and DARPA are sponsoring 
major compiler development efforts (MMS, December, 
1979, p. 33). Computers targeted for Ada support in 
1982-1983 include IBM 370, Digital Equipment Corp. 
VAX-11/780, Perkin-Elmer 8/32 and various military 
machines. 

The prospects for the Ada environment are not as 
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clear, however. While both the Army and Air Force are 
pursuing development of an Ada environment, their 
efforts do not appear to be coordinated. This means 
that , while the language will be standardized, the 
evolving support environments could be incompatible, 
which is unfortunate. The definition of how program
mers and operators interact with the environment, the 
definition of how the tools interact with each other and 
the definition of a minimal tool set are just as 
important, if not more important, than the compiler 
itself. 

The availability of Ada compilers and programming 
support environments will be important factors in 
facilitating the language's acceptance. Availability of 
trained Ada programmers, which can be expected to 
result from the academic community's interest, will also 
provide an impetus for using the language. 

The major obstacle to the widespread use of Ada is 
the current investment in other languages. It will be 
impractical in some situations to convert to Ada, even 
within the defense establishment. The Navy, for 
example, which is heavily committed to a language 
called CMS-2, has not begun to develop an Ada 
compiler. Moreover, indications are that CMS-2 will 
remain on the list of approved languages, at least for 
now. 

The language's shortcomings will also hinder its 
acceptance. Some organizations will view them as 
significant problems and decide that their current 
languages are superior. The risks of producing 
products that may someday be incompatible with a 
"government" standard Ada programming environ
ment will also deter commercial development. 

Ada's future is thus uncertain, but the potential 
exists for it to have a major impact. The private sector 
has shown an intense interest in the development of the 
language; many organizations have spent considerable 
time participating in conferences and workshops and in 
testing and evaluating the preliminary language 
definition. The realization of this potential depends on 
the quality of the compilers and programming environ
ments that are developed, and the extent to which the 
language's shortcomings are rectified. • 

William Eventoff is principal member of the technical staff 
at Perkin-Elmer's Data Systems Group, Tinton Falls, N.J. ; 
Ronald Price is director of advanced systems develop
ment, and Gary Anderson is a consulting member of the 
technical staff. Irving Rabinowitz is a professor at Rutgers 
University and a consultant to Perkin-Elmer's Data 
Systems Group. 
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Expand Tech Controls; Make Floor-to-Floor 
Installations; Reclaim Wasted Space with 

Extended Data Cables let you locate your terminals 
250 feet from Modems without line drivers, extending 
the historic limit of 50 feet by controlling problems 
of capacitance, impedance and attenuation . 

$18.50 plus 75¢/foot 
, in 18-conductor cable 
1 12 Conductors-

$17 .00 plus 55¢/ foot 

25 Conductors-
$18.50 plus 90¢/foot 

In use across the country with 
positive results everywhere 

Write for our new catalog. d& The Company with a lot of Connections 

CC Data Set Cable Company, Inc. 
EAST serving the East, Midwest, South 

722 Danbury Road-PO Box 622 
Ridgefield , Connecticut 06877 
(203) 438-9684 

WEST serving the West and Sou thwest 

3001 Contract Avenue 
Las Vagas, Nevada 89101 
(702) 382-6777 

CIRCLE NO. 123 ON INQUIRY CARD 
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For s:hnplified 
industrial control ... 

Here's a ne-w 
Microcomputer 
-with 
multiprocessor 
capability! 

Our new single-card Microcomputer can make your diffi
cult industrial processing and control applications a lot 
easier to live with . The PCU-6809 Series is much more 
than just another microcomputer. It's powerful , versatile, 
and packed with features you won't find anywhere else. 
Designed to operate in single or multiple processor envi
ronments, it provides eight memory sockets for up to 16K 
bytes of RAM, up to 64K bytes of ROM/PROM, or a user 
defined combination of both. The card features a pro
grammable RS232 port (6850 ACIA) and associated 
interface circuitry, including a 50 to 19.2K programmable 
baud rate generator, and a bit selectable baud rate 
switch. There's also a 4-year real-time clock/calendar 
with alarm. 
And, the list goes on. There are 20 1/0 lines (6821 PIA), 
three sections of 16-bit programmable counter/timers, 
eight levels of external interrupts for software vectored 
real-time applications, power-on clear and battery back
up, user selectable memory address assignment, and 
an internal 4 MHz master clock or external clock input. 
You can choose between speeds of 1 MHz or 2 MHz, 
and there's also a model that uses CMOS memory for 
battery backed systems. 

We designed this board with the OEM and the industrial 
user in mind, and it's just one of our broad line of uP 
based problem solving solutions for the real world of proc
essing and control. They're all high performance, time 
tested, and economical . . . and we, as a company, are 
very responsive to your product and service needs. 
Whether you need boards alone, or are looking at our pre
engineered DpacT"' Series Plant Automation Computer 
System, give us a call. You'll find out what responsive
ness really means. 

Call collect or write for complete information. 
In Detroi t : (313) 652-3166 

"Industrial Solutions Thru Automation " 

phoenix 
digital 
corporation 

Also installed is a Monitor Debug'er to be used as a pro- 3027 north 33rd drive I phoenix, arizona 85017 
gramming aid. CIRCLE NO. 125 ON INQUIRY CARD (602) 278-3591 
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New Pr1dua11 

MSC introduces two 
software development stations 

Previously only a board level 
supplier, Monolithic Systems Corp. 
is expanding its product line to 
include two new software develop
ment stations, the MSCBBOl and the 
MSCBB02. According to MSC spokes
men, both systems can substantially 
reduce software-development 1/0 

overhead, with the more expensive 
BB02 reducing overhead by as much 
as BO percent. 

"This type of system has been 
available for years at prices to the 
tune of $25,000," says MSC 
marketing engineer Dan Meizner. 
"Now, for the first time, we're 
selling it for less than $10,000." 

Each CP/M-controlled system 
includes a Multibus-compatible 
ZBOA-based computer, 64K bytes 
(for the BBOl) and BOK bytes (for the 
BB02) of RAM, two double-density 
B-in. floppy-disk drives, a seven
card slot Multibus chassis and 
power supplies. 

Basic features of the lower priced 
BBOl system, which uses the 
MSCB009 board , include a key 
activated on/off switch, three 
external AC outlets, provisions for 
as many as eight serial communica
tions channels, two 50-pin cable 
connectors for parallel 1/0 interfac
es, three BNC connectors for 
video-graphics applications and six 
spare card slots in the computer 
chassis. 

The BB02 system combines the 
B009 circuit board with the 
MSCB007 A. The added board allows 
the system the same features as the 
BBOl , aiong with additional RAM and 
EPROM, three more serial 1/0 ports 
and one more parallel port. Access 
time of the BB02 is rated six times 
that of the BBOl. System packages 
are sold with a Televideo 920 c 
12-in. CRT terminal with an ASCII 
keyboard and an BO-cps Epson MX 
BO printer. 
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Monolithic Systems Corp.'s model 8802 software-development station includes a 
Multibus-compatible ZBOA-based computer. 

Software support includes the 
standard CP/M 2.2 operating system 
with a universal BIOS program. Disk 
format, copy routines, editor and 
assembler are also provided. 
Optional BASIC and Pascal are 
available for high-level language 

software development. 
Single-unit price of the MSC BBOl 

system is $79B5. The MSCBB02 sells 
for $9675, with OEM discounts 
available. Delivery time is 45 days. 
Monolithic Systems Corp, Engle
wood, Colo. Circle No 220 

-Frank Catalano 

CalComp controller pulls 
plotting functions off-line 

California Computer Products 
(CalComp) has announced two 
vector-to-raster controllers, a boon 
for users involved in applications 
such as computer-aided design and 

manufacturing (CAD/CAM) and 
mapping. According to representa
tives of the Anaheim, Calif., 
company, the models 951 and 953 
µp-based controllers can operate as 
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The TransTerm 1 is ideal for applications where 
low cost and minimum size or portability are desir
able. The TransTerm 1 can be used on a horizontal 
desk-top surface or mounted on a vertical plane. 
Typical applications include: 

Dial-up data entry/ retrieval 
Factory floor data collection 
Portable console terminal 
Microprocessor support device 

Mfr..,. 
.·flGiblp• Size (11.7"' \\f x t.r 0 x 1.7S' H) 

84 Character Leo: Oidplay (Sl0'-0.11• w x 0.18" H> 
Olaplays 98 ASCH Characlan9 

• 53 Key Alphanumeric Keyboard (Membrane switches) 
• Audible Key-click for tactile feedback 
• AS-232 Serial Asynchronous ASCII Interface 
• Selectable baud rates (300, 1200. 2400, 9600) 
• Data Format - 7 Data Bits, Odd Parity 
• Three switch selectable operating modes: 

• Teletypewriter Emulation 
• Block Send 
• Multidrop Polled 

• 20 ma Current Loop Interface (optional) 

• RS-422 Compatible Party Line (optional) 

• Powered by Wall Plug-in Transformer 
• Low Power Consumption (less than 10 watts 115VAC) 
• 25 pin RS-232 Type Female 110 Connector 
• Custom Configurations Available 

4006 East 137th Terrace •Grandview MO 64030 • 816 765-3330 
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many as eight CalComp electrostat
ic (raster) units and one pen (vector) 
unit and can reduce host computer 
time signficantly. 

The model 951 operates on-line 
and accepts plot data via an RS232C 
or bisynchronous interface. Fea
tures include 256K-byte memory, 
operator control panel, plot data
processing and vector-memory 

CalComp's model 951 controller operates 
on-line and accepts plot data via an RS232C 
or bisynchronous interface. 

modules and vector-to-raster con
version capability. Also available 
are an additional 256K bytes of 
memory and a 21M-byte hard-disk 
memory. 

The model 953 controller has 
off-line/on-line 907 format random 
vectors across asynchronous and 
bisynchronous data lines. The 953 
controller comprises a µp with 256K 
bytes of memory expandable to 
512K bytes, operator control 
displays, magnetic tape drive, a plot 
data-processing module, a vector
to-raster conversion module and a 
raster-output module. 

An optional 21 M bytes of 
hard-disk memory are also avail
able. With the 953 controller, vector 
and raster plotters can be driven 
either locally or remotely. 

Price for the 951 controller is less 
than $18,000, and the 953 controller 
sells for less than $30,000. 
Deliveries are scheduled to begin 
this month. 

Hewlett-Packard has also entered 
the µp-based controller market with 
its HP 7580A vector plotter. The 
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The model 953 controller from Ca/Comp has both off-fine and on-line capabilities. 

plotter is compatible with virtually 
all Hewlett-Packard desk-top com
puter systems, from the HP 9825 to 
the Series 9000 System 45, as well 
as the HP 1000 or 3000 computer 
systems. 

Interfacing is easily accomplished 
via an HP-IB (HP's version of the 
IEEE 488 interface bus standard) or 
an RS232C interface. The HP 7580A's 

µp control executes more than 60 
commands precisely and accurately, 
says the vendor. Pricing is $15,450, 
with delivery estimates at eight to 
15 weeks. 

California Computer Products, 
Anaheim, Calif. Circle No 414 

Hewlett-Packard Co., Cupertino, 
Calif. Circle No 221 

- Nancy Love 
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In the business world of today, just about 
everybody could use a silent partner. After all, 
they give your operation a real shot in the arm 
and hardly ever make a sound. 

Now Lear Siegler can fill the bill. Because 
our 310 Ballistic™ Printer is one silent partner 
that knows when to HUSH up. 

The 310 is the quietest dot-matrix printer in 
its class. In fact, the 310 Ballistic Printer with HUSH 

checks in at a soothing 56 dBA 
That's quieter than most type
writers . And when you ,...... 

I stop to think of the accu -
mulated noise beating on 
your eardrums all day, the 
310 emerges as a valued 
colleague indeed. 

tures an expandable print buffer with up to 
2048 characters. It gives you complete horizontal 
and vertical forms control. And it's compatible 
with all LSI terminals. 

Other outstanding features include the 310's 
printing characteristics. And a 9 high by 7 wide 
dot-matrix provides true underlining and lower 
case descenders. 

In addition, the sophisticated 310 is multi
lingual. Because character sets are 

available in a variety of lan
guages. At 180 cps, the 310 
Ballistic Printer with HUSH 
gives you high throughput. 
It's rugged and durable 
but stylish in design and 
fits right into any office 
decor. 

The 310 Ballistic Printer 
with HUSH is a real busi
ness secret. Why not make 

And what price do 
you have to pay for such 
an asset? Only $2170. 
(Quantity 1). 

As if that weren't 
enough, the 310 also fea -

LEAR SIEGLER 310 
BALLISTIC PRINTER 

WITH HUSH. 

one your silent partner 
today and see what a dif
ference it makes . 
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i.-.. LE AR SIEGLER. INC ~I DATA PRODUCTS DI VISION 

Lear Siegler, Inc. Data Products Division, 714 North Brookhurst Street, Anaheim, CA 92803 800/854-3805. In Calilorma 714/774-1010 
TWX 910-591-1157. Telex 65-5444 Regional Sales Offices San Francisco 408/263-0506 · Los Angeles 213/454-9941 • Chicago 

312/279-5250 · Houston 713/780-2585 • Philadelphia 215/245-1520 • New York 212/594-6762 · Boston 617/423-1510 · Washington, 
D.C 301/459-1826 · Orlando 305/869-1826 · England (04867) 80666. 
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Wang adds µp functions 
to small-business systems 

This integrated information 
system work station adds word
processing functions to the vendor's 
2200 series of small business 
products. Features include docu
ment editing, creation, print, 
storage and filing capabilities. The 
system includes 3270 emulation. 
The 2200 word-processing software 
package sells for $2000; the 2236DW 
work station is $3500. Upgrades of 
present terminals are $1000. Wang 
Laboratories, Inc., Lowell Mass. 

Circle No 222 

Stand-alone system 
has 2K-byte ROM 

The model 2000 stand-alone µ,c 
system supports the network 
operating system version of CP/NET 
from Digital Research. The unit 
includes a zso µp, two RS232C 
interfaces, a 32K-byte RAM and a 
2K-byte ROM. Options include 
parallel interfacing, a Z80 counter 
timer circuit and as much as 8K 
bytes of ROM. Price is $795. Algo, 
Inc., Columbia, Md. 

Circle No 223 

Comptek announces 
system for law firms 

The Barrister/110 shared-logic 
system provides financial-man
agement and word-processing capa
bilities to law firms with five to 15 
attorneys. The system includes a 
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CPU, 2000 pages of on-line storage, a 
visual display screen for input and 
editing and a daisy-wheel printer. 
Other features include cursor 
editing, automatic page numbering 
and renumbering, automatic para
graph numbering, table of contents 
and table of authorities, footnoting, 
sorting, global search and replace 
and a math package. Comptek 
Research , Inc . , Buffa lo, N. Y. 

Circle No 224 

H-P offers 
personal computer 

The HP-83 personal computer 
includes business software that 
provides data-base management for 
list-keeping, inventory and report
ing. A graphics package produces 
charts and text for reports and 
overhead-projection transparencies. 
The system includes floppy-disk 
drives with mass storage from 270K 
bytes to about 5M bytes. A data 
communications package provides 
asynchronous communications from 
300 to 9600 baud. Software prices 
start at $200. Hewlett-Packard 
Co., Palo Alto, Calif. 

Circle No 225 

Computer system automates 
financial institutions 

The financial information and 
control system for thrift institutions 
and commercial banks provides 
financial planning and modeling, 
general ledger, mortgage loan 
tracking, closing and document 
preparation, new account process
ing and electronic mail. A financial 
planning and modeling subsystem 
features a summary level of 
alternatives for executives. Total 
loans in process include mortgage
loan tracking, closing and document 
preparation and reporting loan 
status. FICS interfaces with all 
computers currently used by 
financial institutions. Systeme 
Corp., Winter Park, F la. 

Circle No 226 

lllaw S1s1a•s 

Spelling Checker 
for Professionals. 

SPELLGUARD ellmlnates 
spelllng and typographical 
errors In documents pre
pared with CP/M1 or CDOS2 

word processors. 
SPELLGUARD Is a 

unique program that leads 
the mlcrocomputlng Indus
try In Its efficiency, ease of 
use, and rellablllty. 

FAST~------
• Proofreads 20 pages In under 
one minute. * 

POWERFUL ___ _ 
• 20,000 word dictionary. ex
pandable with slngle keystroke. 
• Properly handles hyphens and 
apostrophes. 
• Allows multiple, technical 
dictionaries. 

RELIABLE ____ _ 
• Over 500 shipped by March 
1981. 
• 30-day money-back llmlted 
warranty. 
• Industry leadlng Softguard 
feature ensures diskette copy of 
program Is undamaged. 

EASY TO USE ___ _ 
• On-llne help feature. 
• Misspelled words marked 
In text for easy. In-context 
correction. 
• Examples of all functions In 
120 page manual. 

COST EFFECTIVE _ _ 
• SPELLGUARD'S unique speed 
and accuracy easlly recovers the 
suggested S295 price. 

"Time estimates based on double density 
B" diskettes and 4Mhz system. 

Trademarks : 'Dlgltal Research. 2Cromemco 

Contact your local dealer or write 
ISA for a SPELLGUARD brochure. 

The fast, accurate 
proofreader. 
INNOVATIVE SOFTWARE APPLICATIONS 

P.O. Box 2797, Menlo Park, CA 9402 5 
(415) 326-0805 

CIRCLE NO. 143 ON INQUIRY CARD 
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System provides 
retail data collection 

inventory status, items to be 
reordered, cost and price data, 
returns and sales. The system 
includes as many as 15 program
mable cash registers; a CPU; a CRT 
display; two disk drives with 
2.4M-byte, double-sided, dual
density flexible disks; a 150-cps 

The "Store Manager" turnkey 
cash register system provides data 
collection and inventory control for 
retail stores. Transactions are 
recorded in the system's master file 
to produce updated reports of 
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ROCK-SOLID FLOPPY DISK 
DRIVES FROM TEAC 

Unique DC Spindle Drives feature our continuously-running 
brushless DC motor whose typical life expectancy is over 10,000 hours. 
Rock-stable, no electrical noise will interfere with the integrity of your data. 

Superior Chassis features fiberglass reinforced polyester (FRP) 
which, unlike aluminum, won't stretch with heat. Extra-rugged and 
precision molded, the unit also has a shield to insulate the head from 
outside interference. 

25 Years of Leadership in all magnetic recording technologies 
is your assurance of a quality product you can rely on . For complete 
information on all TEAC Rock-Solid Floppy Disk Drives (FD-50 Series) 
- including our one-year warranty and full technical support and service 
- just write: 

TEAC Corporation of America 
Industrial Products Division 
7733 Telegraph Road, Montebello, CA 90640 
(213) 726-8417 

CIRCLE NO. 128 ON INQUIRY CARD 

printer; and software packages. 
Price is $19, 750. Lazor Systems, 
Sunnyvale, Calif. Circle No 229 

CCS introduces 
µc systems 

This line of Z80A-based systems 
provides real-time hardware vec
tored interrupt and interrupt
nesting capabilities. The DMA 
structure permits multiprocessing 
with interleaved data transfer rates 
of as much as 2M bytes per sec. The 
CPU also includes two program
mable real-time clocks, two 8-bit 
parallel interface channels and two 
independently baud-rate-pro
grammable RS232 r/o channels. 
California Computer Systems, 
Sunnyvale, Calif. Circle No 230 

PC/M announces 
all-CMOS µc 

The model PPs-12 µc system 
employs an IM6100 CMOS µp for 
data-acquisition and control applica
tions where only battery and/or 
solar power are available. The 
system includes three parallel r/o 
ports, one optically isolated 20-
mAIRs/232 r/o port, a program
mable real-time clock, 4K words of 
CMOS EPROM/RAM memory' a 
memory-expansion controller and 
an on-board transparent moni
tor/debugger. The 12-bit system 
uses a binary instruction set 
identical to that of DEC's PDP-8 and 
VT-78 DECstation minicomputer. 
Single-quantity price is $999. 
PC/M, Inc., Dublin Calif. 

Circle No 231 
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More Valuable than Oil ... ? 
According to a leading 

financial journal, two major 
areas holding back the economic 
recovery of the United States 
are: the high cost of oil; and 
good software. There's not too 
much POINT 4 can do about 
the first, but when it comes to 
good software .. . that's another 
story. 

For example, our IRIS 
Operating System, with over 
7000 successful installations, has 
become the world's leading 
independently-supplied 
Interactive Multi-User 
Operating System for POINT 4 
and NOVA*-type 
minicomputers. IRIS supports 
multiple languages, including 
Business BASIC. It is a multi
tasking system that supports 
time sharing and batch 
processing tasks. 

POINT 4 Data specializes in 
providing System Builders with 
fully integrated application 
software packages which can be 
easily adapted to customer 
requirements. MACS, our 
interactive, fully integrated 
Management, Accounting, and 

Control System is written in 
Business BASIC and designed 
to operate under IRIS. 

For Word Processing 
applications, POINT 4 Data 
offers STYLUS, an easy, cost
efficient way to add multi-user, 
multi-terminals, shared-logic 
word processing to POINT 4 or 
NOV A-type computers using 
IRIS. 

The READINET Project 
Control System was designed 
for utilization in complex 
projects typical of the 
Construction, Aerospace, 
Government, and R&D 
industries. It combines 
interactive computing techniques 
with PERT/CPM time, cost, 
and resource allocation analysis. 
READINET allows the project 
manager to plan the project, 
optimize the critical parameters 
within a set of constraints, and 
then monitor performance until 
the project is successfully 
completed. 

But perhaps most valuable of 
all ... POINT 4 Data offers 
FORCE, an applications 
program generator that allows 

the system designer to specify 
screen layouts, file formats, data 
elements, etc. Fully coded, 
commented and documented 
programs are then automatically 
generated by the computer itself 
... sometimes in 1/lOOth the 
time needed for manual 
programming. 

Good software can be more 
valuable than oil...at POINT 4 
Data, we're doing our part to 
help the economy, you can do 
yours by calling (714) 754-4114, 
or write: 

POINT~~ 
DATA CORPORATION 

2569 McCabe Way 
Irvine, Calif. 92714 

The Partnership Company 
CIRCLE NO. 129 ON INQUIRY CARD 
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Magnify your mini. 
With Versatec. 

• • 1' 't 

' · -~- - - - -. - - . . ,, · -·· · .. 

Get more from your mini. Print up to 1200 LPM. 
Plot up to 34 square feet per minute. Produce hard 
copy from display in under twelve seconds. Plot gray 
scale images that rival lithographic halftones. All with 
your mini and one Versatec printer/plotter. 

Do more. Log data from mini-based instrumentation. 
Get hard copy plots from multiple stations in an inter
active mode. Gain better cost-efficiency by using a 
single printer/plotter for output from multi
ple computers and parallel data 
Or send data to multiple printer/ 
output where you want it. 

A bigger picture. Need 
wider plots for CAD, 
mapping or business 
graphics? You can hav 
them in widths up to 
six-foot. And yes, your 
mini can drive these 
wide plotters. Our 
Vector-to-Raster Con
verter™ makes it easy. 

SEE US AT NCC, BOOTH #632 

Better value. 
Faster speed and more 
versatile output capabil
ity add up to more per
formance per dollar. 
And Versatec printers 
and plotters continue to 
be an excellent invest
ment. Ask any user. 
They just keep going and going. 
Another plus. Quiet, no- clatter 
operation makes them nice to be around. 

Any mini. Whether you use a PDP-11, a NOVA/ 
Eclipse, an HP 21MX or an Interdata, just plug in 
Versatec controllers and software driver optimized for 
your operating system. Then link Versaplot graphics 
software with your existing pen plotter application 

package. That's it. You're up and running. 

Get "Tutal Output". Circle our number for a 28-
page brochure filled with application information, sam
ples and detailed specifications for 4 7 Versatec models. 

You'll discover why Versatec is the minicomputer 
user's favorite printer/plotter. 

YYx~~~EC 
2805 Bowers Avenue, Santa Clara, California 95051 (408) 988-2800 

XEROX* is a trademark of XEROX CORPORATION. ™Versaplot and Vector-to-Raster Converter are Versatec trademarks. PDP· 11 is a trademark of Digital Equipment Corporation. 
NOVA/ECLIPSE is a trademark of Data General. 

CIRCLE N0.130 ON INQUIRY CARD 
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System includes 
8080A µp 

The MSC-6600 family of Multibus
compatible µc systems includes an 
sosoA µp, 64K bytes of RAM, dual 
s-in., double-density, single-sided 
floppy-disk drives and CP/M operat
ing system software. The system 
supports a standard·· RS232C CRT 
keyboard and a parallel printer 
interface under· CP/M. The unit is 
available in four- and eight-slot card 
packages that sell for $7300 and 
$7745, respectively. National 
Semiconductor, Santa Clara, Calif. 

Circle No 232 

Tl adds 
to OS990 family 

The model 7, an addition to the 
vendor's DS990 minicomputer line, 
uses the 990/10 CPU and the 
CD1400/32 cartridge disk system 
with 32M bytes of mass storage, 16M 
bytes of fixed-disk storage and 16M 
bytes of removable cartridge-disk 
storage. The system includes an 
error-correcting disk controller, 
12SK bytes of memory, a 13-slot 
chassis with programmer panel and 
a model 911 video display terminal. 
Price is $39, 150 in single-unit 
quantities. Texas Instruments 
Inc., Houston, Texas. 

Circle No 233 

Small-business system 
has multiple Z80s 

The model SB700 small-business 
system includes multiple Zilog zso 
µps operating under control of 
proprietary modular system logic 
software, including the CP/M 
software monitor. The system 
consists of four zso-based processor 
modules, a lOM-byte fixed-disk 
drive, an s-in. floppy-disk drive, 
two keyboard/display work stations, 
a 150-cps printer and operating 
software. Price is $24,975. Symcro 
Systems, Inc., Fort Washington, 
Pa. Circle No 235 

Tl enhances 
OS990 family 

The model 9, an addition to the 
DS990 minicomputer line, uses a 
990/10 CPU and the CD1400/96 
96M-byte cartridge disk system 
with SOM bytes fixed- and 16M bytes 
removable- cartridge disk. The 
system includes an error-correcting 
disk controller, 12SK bytes of 
memory, a 13-slot chassis with 
programmer panel and a model 911 
video display terminal. Price is 
$46, 150 in single-unit quantities. 
Texas Instruments Inc., Houston, 
Texas. Circle No 236 

P-E announces 
Apple interface intended 3220S system 
for lab applications The model 3220s system includes 

The APPLAB µc system for a processor with 512K bytes of MOS 
laboratory applications is used with memory, an soo-cpi, 45-ips tape, an 
an Apple II+ computer to control or SOM-byte fixed disk and four video 
collect data from scientific instru- display units. The system is 
ments . The system's hardware intended for use with the vendor's 
interface includes 12-bit DIA and AID Multiterminal Monitor transaction-
converters. A 32-bit real-time clock 
permits timing of events to an 
accuracy of 0.1 sec. The APPLAB 
interface card, including three 
cables, a self-test adapter board, 
diagnostic software and two 
manuals sells for $495. Interactive 
Microware, Inc., State College, Pa. 

Circle No 234 
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processing software and enables 
concurrent development in any mix 
of ANSI-standard COBOL, globally 
optimizing FORTRAN VII, Pascal and 
RPG II. The 3220s is priced at 
$52,369 in quantities of three to 
five. Perkin-Elmer Corp., Com
puter Systems Division, Ocean-
port, N.J. Circle No 237 

BYTE . "' .. . . ~ 
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Ila• Produaas 

data comm 
Kapusiannounces 
redesigned transceiver 

The redesigned DT19.2L data 
transceiver short-haul modem fits 
as many as 88 stand-alone units in a 
19-in. rack. The transceiver works 
synchronously and asynchronously 
at 19.2K bits per sec. over twisted 
pairs with DC continuity. It meets 
RS232C, CCITT V.24, V.28 and Bell 
43401 specifications. The system 
sells for $994 in quantities of one to 
nine. Kapusi Laboratories, San 
Mateo, Calif. Circle No 238 

RS232-to-current loop 
adapter announced 

The ADA400 two-circuit RS232-to
current loop adapter converts an 
RS232 signal to a 20-mA current
loop signal and vice versa. The 
device can be paralleled to drive a 
Teletype or RS232 printer while 
using a computer's regular termi
nal. The ADA400 does not alter baud 
rate and uses standard power 
supplies with low current require
ments. It sells for $24.50. Connecti
cut MicroComputer, Inc., Brook
field, Conn. Circle No 239 

Emulex unveils multiplexer 
for DEC computers 

The CSl 1/ H communications 
multiplexer provides users of 
PDP-11 or VAX-11 computers the 
ability to connect as many as 64 
asynchronous communications line 
devices to a controller in the CPU. 
The multiplexer uses a single 
hex-size circuit board for a 
communications controller that is 
connected to as many as four 
distribution panels. A configuration 
including one controller, one 
distribution panel and adapters for 
16 channels is priced at $5800 in 
single-unit quantities, with OEM 

discounts available. Emulex Corp., 
Santa Ana, Calif. Circle No 240 
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The Answer. 
A remarkable tool that gives you instant information 

wherever your work takes you. 
Finally, a truly portable computing system for people 

who don't know the first thing about computers_ Just plug it 
in, respond to a few simple prompts, and get immediate 
answers. 

The Answer lets you audit field operations, enter orders 
on the spot, check inventory, automate field diagnostic 
operations~ or provide computer-aided sales demos. In short, 
you can process data anywhere, anytime. You can even send 
data over ordinary telephone lines. It's as easy to use as a 
portable typewriter, and it's no bigger than a briefcase. 

It's the latest in the Miniterm® Series from CDI, a 
leader in portable computing for over a decade; but you 
can call it The Answer, because that's what it gives you. 

For a demonstration or more information contact 
Computer Devices, Inc., 25 North Ave
nue, Burlington, MA 01803 USA, 
(800) 225-1230. In Massachusetts call 
(617) 273-1550. In Europe: Computer 
Devices, Inc., 108 Place Des Miroirs, 
91000 Evry, France (6) 079-0777, 
Telex 692 671. 
Visit us at the Accounting Show in New York, 
Booth No. 603. 

COMPUTER 
DEVICES INC 

VISIT US AT THE ACCOUNTING SHOW IN NEW YORK BOOTH #603 
VISIT US AT NCC IN CHICAGO BOOTH NO. 1232 
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II•• Praducls 

data comm 
Data-monitoring system 
screens three channels 

The CM310 data-monitoring sys
tem simultaneously monitors all 
data transmitted on as many as 
three asynchronous data-commu-

nications channels and displays the 
output on three CRT screens. The 
unit provides full- and half-duplex 
real-time monitoring and display 
and arrested display and scrolling 
modes. The CM310 can display 
changes in EIA functions and flag or 
highlight data-stream problems, 

Other Nets. 
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such as parity errors or the absence 
of echo-back data. Price is $4500 in 
single-unit quantities. Timeplex, 
Inc., Rochelle Par'k, N.J. 

Circle No 241 

DEC announces 
direct-connect modem 

The DF02 freestanding, full
duplex modem, for asynchronous 
data communication between com
puter terminals and processors over 
dial-up telephone lines, operates at 
data rates as high as 300 bits per 
sec. The modem can originate and 
answer calls either manually or 
automatically and offers voice- or 
data-communication capabilities 
when a standard telephone is used 
to originate and answer calls. The 
DF02 is priced at $450. Digital 
Equipment Corp., Merrimack, 
N.H. Circle No 242 

Modem replaces 
Bell 212A 

The model Tc2121 Bell 212A 

modem replacement provides full
duplex transmissions at 300 or 1200 

baud over switched networks. 
Features include auto-answer and 
manual originate/answer, µp con
trol, four local and remote test 
capabilities, visual diagnostic indi
cators and asynchronous or syn
chronous operation. The unit sells 
for $849 in single-unit quantities, 
with quantity discounts available. 
Tek-Com, Inc., San Jose, Calif. 

Circle No 243 
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HP offers three 
products for 3000 series 

The interactive mainframe 
link/3000 and the multileaving 
remote job entry/3000 networking 
products enable any HP 3000 series 
3Q, 33 and 44 to communicate with 
large mainframe systems. The 
multipoint terminal system/3000 

terminal and test sets equipped 
with the vendor's model 25 
full-duplex long-word converter kit 
or adapter kit. The printer can 
obtain a record of failures of critical 
signals in the interfaces under test 
or a record of data errors, block 
errors and failure of EIA interface 

signals. Features include a pre
setta ble real-time clock, three 
selectable print routines, six 
selectable trigger channels and 
seven selectable print intervals. 
Price is $4410. International Data 
Sciences, Inc., Lincoln, R.I. 

Circle No 246 

enables multipoint terminal connec- ,-------- ---------------------
tions between an HP 3000 computer 
system and a mixture of many HP 
data terminals on a single 
communications line. The IMIJ3000 
is priced at $4200, the MRJE/3000, 
$2400, and the MTS/3000, $1200. 
Hewlett-Packard Co., Palo Alto, 
Calif. Circle No 244 

H-P offers 
fiber-optic link 

The HFBR-0500 snap-in fiber-optic 
link includes a transmitter, a 
LSTI'L/TI'L - compatible receiver, 
1- mm. -core-diameter plastic fiber in 
bulk or terminated lengths, connec
tors and a polishing kit. The 
transmitter incorporates an LED, 
and the receiver incorporates an 
integrated photo detector, a 
shielded wide-bandwidth DC ampli
fier and an open collector and output 
circuit. The fiber-optic link sells for 
$55 in quantities of one to 99. 
Hewlett-Packard Co., Palo Alto, 
Calif. Circle No 245 

IDS introduces 
data test set printer 

The model 2910 data test set 
printer operates with a radio digital 
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HiNet. 
There's nothing missing in our Local Computer Network picture. 

• Immediate Delivery 

• Low-cost Flexibility 

• Network and Local 
Data Storage 

• Shared and Single· 
user Peripherals 

• Satisfied Customers 

HiNet™ from Digital Microsystems 
delivers the hardware and software for 
your complete Local Computer Network. 
Plus, HiNet's reliability and continued 
high-performance with expansion assure 
ongoing customer satisfaction. 

HiNet has proven itself to customers 
around the world- in business, scientific, 
and industrial applications. Shouldn't it be 
doing the same for you? Call DMS and 
get into the HiNet picture. 

Dealerships available in 
selected areas. /"/"/'I. 

Digital U.1.1 
Microsystems. 

1840 Embarcadero, Oakland, CA 94606 
(415) 532-3686 

© 198 1 Oig11al Microsystems 
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data comm 
IDS announces 
EIA RS232 data recorder 

The model 7000 Datatape µp
hased recording device provides 
nonvolatile mass storage for EIA 
RS232C and CCITT V.24 communica-

tions interfaces. The device can be 
used as a stand-alone unit or with 
the vendor's Hawk 4010 Datatrap. 
The Datatape records transmit 
data, receive data and seven critical 
control signals. Operation is 
independent of data code, line 
protocol, code level and parity for 

synchronous and asynchronous data 
links. The model 7000 is priced at 
$5500. International Data Scienc
es, Inc., Lincoln, R.I. 

Circle No 247 

Kaufman announces 
true port concentrator 

--------------------------~ The model 870 true port 

COM PU MART 
PDPi'LSl-11 Sysi:ems 

Made To Order ••• 

Ready 
To Go 

A full range of LSI-I I and PDP-I I systems and add-ons are 
available direct from Compumart, when you need them. 
We stock all the best hardware and software available 
from DEC and other solid manufacturers, from floppys 
to 300Mbsystems, single user to time sharing software. 
Call or write for our DEC systems catalog. 
Can't wait? ... call today. 617-491-2700/800-343-5504 

Telex 921401 

l~~/COMPUMART 
~ Cambridge Digital Division 

65 Bent Street Box 568 Dept. 7506 Cambridge, MA 02139 
,__ _____ Visit us at the NCC '81 Booth 1623 _____ _. 

CIRCLE NO. 136 ON INQUIRY CARD 

246 

concentrator for the IBM 3270 
protocol enables users to employ 
ADDS, Hazeltine, Zentec, Teletype 
and other terminals. Data rates 
range from 110 to 19.2K bits per sec. 
Communication with the IBM 
system is bisynchronous at speeds 
as high as 19.2K baud. The unit 
enables a single IBM sytem port to 
support 32 nodes of eight terminals 
each. A basic model 870 with one 
line interface module is priced at 
$4765. Additional modules sell for 
$690 each. Kaufman Research 
Manufacturing, Inc. Los Altos 
Hills, Calif. Circle No 248 

Modems intended 
for coaxial cable 

The USM-1 synchronous and the 
UAM-1 asynchronous RS232C data 
modems for coaxial cable have 
maximum data rates of 19.2K and 
9600 bps, respectively. The modems 
transmit on a 5- to 18-MH'z 
frequency and receive on a 72- to 
96-MHz frequency. The modems 
include front-panel LED indicators 
for received and transmitted data 
and for RS232 control lines. The 
UAM-1 sells for $250, and the USM-1, 
$450. Cable Bus Systems Corp., 
Beaverton, Ore. Circle No 249 
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Focuses on 
Winchester Disks, 
Floppy Disks and 
Tape Drives: 
Published by 
Roman 
Associates 
International. 

NEW 
OEM 
MONTHLY 
NEWSLETTER 
The computer industry's first 
and original technical in-depth 
review, 12 pages monthly, of 
OEM mass magnetic memory 
products, markets, technologies, 
trends and strategies in : 

• Winchester Disk Drives 
• Removable Disk Drives 
• Floppy Disk Drives 
• Streamer Tape Drives 
• Magnetic Recording Media 
• Drive Controllers 
• New Technologies 
• Market F-Orecasts, Trends 

NO-RISK CHARTER 
SUBSCRIPTION OFFER 
Please enter my charter subscription 
for one year to: 
Random Access International 
Circulation Department MMS2 
P.O. Box U 
Fremont, California 94537 
(415) 794-0857, TWX (910) 370-7457 

NAME 

TI TL E 

COMPAN Y 

TELEPHONE 

ADDRESS 

CIT Y STATE/ ZIP 

D My check is enclosed for $1 95. ($200 if we 
bill you.) $200 is a special charter subscrip
tion ra te; regular rate is $240. 

0 My c heck is enclosed for $ 219. (Overseas 
Air Mail.) 

D Please Bill me on P.O. Number __ _ 

D Please send me a sample copy of RAI for 
evaluation (no obligation). 

Also check below for free litera
ture on the following new RAI 
market studies: 
0 WINCHESTER DISKS TO 1985 

0 MAGNETIC TAPES TO 1985 

CIRCLE NO. 138 ON INQUIRY CARD 

248 

II•• Prall•Cll 

printers 

Memorex announces 
model 2087 matrix printer 

The model 2087 matrix printer, 
which is compatible with IBM's 3270, 
attaches directly to the vendor's 
2076 remote cluster controller or to 
the IBM 3276 and 3274 controllers. 
The unit offers a 180-cps print 
speed, a 7 x 8 dot-matrix character 
printout, as many as 132 characters 
per line and 10 characters per in. 
The printer can accommodate 
six-part fan-fold forms at a slew rate 
of 15 ips, with rear or bottom feed, 
and can print subscripts, super
scripts and overprinters. The unit 
sells for $5995. Memorex Corp., 
Santa Clara, Calif. Circle No 250 

Spinwriter printer has 
700-wpm throughput 

The Sellum I NEC Spinwriter
printer includes an on-board Z80 µp, 
a 16K-byte RAM, a 4K-byte ROM, 
multiple interface compatibility and 
full data handshaking signals. Other 
features include bidirectional print
ing, switch/software-selectable 
baud rate and logic-seeking capa
bilities, which allow a maximum 
throughput of as many as 700 words 
per min. Price is $3495. Intersell, 
Mountain View, Calif. 

Circle No 251 

Printers feature 
two-color printout 

The P2010 printer with RS232C 
interface, and the P2020 with IEEE 

488 interface, feature two-color, 
31-column printout with mixed 
chracters, 7 x 7 dot-matrix 
characters and integral paper feed. 
The P2oio interfaces with µcs, 
computer communications and other 
applications having baud rates from 
75 to 4800, and the P2020 interfaces 
with instrumentation, computer 
peripherals and test equipment. 
Both units include a 2.4-lps paper 
feed speed, 7.2-lps printing speeds, 
six lpi, 31 cpl and 0° to 40°C 
operating range. Canon Business 
Machines, Costa Mesa, Calif. 

Circle No 252 

Anderson Jacobson offers 
printer terminal 

The AJ880 printer terminal 
features 10- to 30-cps print speeds, 
RS232C communications interface 
and 110 to 300 baud transmission 
rates. It accepts multicopy sheet or 
roll paper from 3- to 14 %-in. wide in 
one to four parts. It offers a 
typewriter-style keyboard, a full 
ASCII character set and keyboard 
settings for margins, tabs, horizon
tal and vertical pitch and data 
transmission rates. Price is $1295 in 
single-unit quantities. Anderson
Jacobson, Inc., San Jose, Calif. 

Circle No 253 

Laser printer 
uses 8112 x 11-in. paper 

The HP 2680 laser printing 
system, designed for use with the 
HP 3000 business systems, prints 45 
8%- x 11-in. pages per min. The 
printer enables users to produce 
complex page layouts and forms. As 
many as eight information blocks 
can be designated on a single page 
of output. Character sizes range 
from 2 per in. to 1.38-in. wide. 
Software includes the Interactive 
Design system and the Interactive 
Formatting system for configuring 
output. The system, including 
software, is priced at $121,000. 
Hewlett-Packard Co., Palo Alto, 
Calif. Circle No 254 
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Revolutionary? We don't know what else to call it. 
An impact printer with a single rugged hammer; rather 
than the seven or more individual solenoids and print 
wires found in conventional dot matrix printers. 

At an incredible unit price of $399! 
Because of the unique Uni-Hammer design, the 

GP-SOM is smaller and simpler than other dot matrix 
printers yet costs considerably less. Which makes it a 
natural for OEMs needing compact, reliable, low cost 
printers for system use, and also for the personal or small 
business user who wants a quality impact printer at the 
lowest possible price. 

A Product of the Seiko Group 
The GP-SOM is manufactured by Seikosha and 

exclusively distributed in the USA by Axiom. It took a 
company such as the Seiko group, world's largest watch 
manufacturer, with vast experience in the design of small, 
intricate, precision products, to come up with a totally 
new conce:pt in dot matrix printing. 

How the Uni-Hammer Works 
The GP-SOM, which prints both graphics and 

alphanumerics, uses a rotating platen with protruding 
splines positioned behind the paper (see diagram). 
The character or graphics image is created by multiple 
hammer strikes in rapid succession as the print head 
advances across the paper. The precision gear train 
assures exact positioning of the print hammer relative 
to the splines on the platen, to provide excellent 
print quality 

A Complete Printer 
The GP-SOM has features comparable to printers 

selling for thousands of dollars. These include upper/ 
lower ASCII character sets, ribbon cartridge, SO columns 
at 12 characters per inch, adjustable tractor feed, original 
and 2copies, 30characters per second, and full graphics 
with a resolution of better than 60 dots per inch in both 
horizontal and vertical axes. 

Plenty of Interfaces 
Interfaces include Centronics parallel, RS232C, 

serial TIL, 20mA current loop, IEEE-4SS, Apple, TRS-SO, 
PET, HP-SS ... and more. 

See the GP-SOM in action at your local 
computer store, or write for the distributor in 
your area. 

AXIOM 
AXIOM CORPORATION 

1014 Griswold Avenue • San Fernando, CA 91340 
Telephone: (213) 365-9521 •TWX: 910-496-1746 
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PASCAL 
+ 

LSI 
m-eus* 

PASCAL 

PDC3-3 
A PDQ-3 computer 
system consists of 
PDQ-3 Processor, 64 
KB of MOS Memory, 
Real Time Clock, Inter· 
val Timer, CRT/Printer 
Interface, DMA Floppy 
Disc Controller, two 8" 
Floppy Disc Drives, 4 
slot 11123 Q-Bus Back· 
plane and complete 
UCSD Pascal Software 
System. Under $7000. 
Available with direct 
addressing to 128 KB, 
8-slot backplane, and 
double density flop· 
pies. 

ADVANCED--

DIGITAL 
--- PRODUCTS 

7584 Trade St. 
Sen Diego, CA 92121 

(714) 578-9595 

*Trademark of Digital Equipment Corporat ion 
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printers 

Modification converts 
80-column printers into 132 

The model 132 modification 
converts an 80-column TI 743/745 
into a 132-column portable terminal. 
The modification replaces the 
socketed µp with a small PC board, 
and changes the motor pulley and 
cable. The enhancement operates 
via the TI terminal on 8112-in.-wide 
paper. The 132 presents output in a 
35-dot matrix and 5 x 7 format at 
15. 6 characters per in. The model 
132 sells for $375, with OEM 

discounts available. Texprint, Inc., 
Burlington, Mass. Circle No 255 

Impact printer used 
with small CRTs 

The EZ Print 21 for small-screen 
CRTs records an exact audit trail of 
all terminal data on a standard 
adding machine paper tape. The 
unit prints in a 21-column format at 
a maximum throughput rate of 42112 
cps. The device includes a buffer 

that allows input at the rate of 
120-cps. Customer-specified fonts, 
non-English-language characters 
and transmission speeds as high as 
1200 baud are optional. Price is 
$395. Mepcom International, 
Dallas, Texas. Circle No 256 

Dot-matrix unit 
prints 136 columns 

The model 3432 dot-matrix 
printer provides 136-column print
ing at 150 cps in a 9 x 7 format to 
form 94 ASCII characters. The unit 
offers bidirectional printing and 
parallel or RS232C interface. The 
model 3432 sells for $1995. TEI, 
Inc., Houston, Texas. 

Circle No 257 

GE introduces 
enhanced Terminet 

An enhanced TermiN et 200 
split-platen line printer allows users 
to print two forms simultaneously. 
The unit provides serial interface 
for operation as fast as 9600 baud at 
a maximum print speed of 200 cps. 
Strappable selections provide for 
operation at 110 to 4800 baud. Both 
sides of the split-platen can print 
from one- to nine-part forms with a 
maximum thickness of 0.028 in. 
General Electric Co., Data 
Communication Products Busi· 
ness Department, Waynesboro, Va. 

Circle No 258 
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Now, a low-cost smart CRT 
joins the Bantam family. 

Need block mode editing capa
bility? An optional second page? 
Our new 550S is for you . Doing a 
lot of numeric data entry? Our new 
550E has the features you need . 
Want a terminal that's easy to op
erate and easy on your budget? Our 
economy Model 5508 is the sim
plest operating CRT you can buy. 

And all three come with a full
year warranty on parts and labor. 

The star of this low-cost CRT 
family is the new microprocessor
driven 550S. It's functionally three 
terminals in one, with distinct 
operating modes for conversa
tional timesharing , transaction 
processing , and text manipulation 

MINI-MICRO SYSTEMS/April 1981 

On site and/or de
pot maintenance 
services for all 
Perkin-Elmer ter
minals are avail
able through our 
own service force 

I of 450 people lo-
1 c:ated In 53 cities 
coast-to-coast. 

or software development. 
The other new member of our 

550 family is the highly reliable 
550E. Like the 550B, it's driven by 
a custom LSI chip and has only 
19 integrated circuits, giving you a 
42,000 hour MTBF. The 550E fea
tures a dedicated keypad for nu
meric entry and cursor movement. 

Perkin-Elmer is a Fortune 500 
company with terminal sales 
offices located in Atlanta, Boston, 

Chicago, Los Angeles, New York , 
San Francisco, and throughout 
Europe. Distributors: Arrow Elec
tronics• Automated Business 
Computers• Computer Periph
erals of New England • Computer 
Peripheral Technology• Data 
Terminal Mart• The David Jamison 
Carlyle Corp •PAX Computer Co. 
• Selecterm • The Thorson Com
pany • Transaction Data Systems 
• U.S. Robotics• Westwood 
Associates. 

For more information write: 
Perkin-Elmer, Marketing Com
munications, 2 Crescent Place, 
Oceanport, NJ 07757. Or call toll 
free: (800) 631-2154. In NJ, call 
(201) 870-2412. 

PERKIN-ELMER 
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micros 
16-bit µc includes 
Z8001 µp 

The model 1868+ A 16-bit µc 
module includes a Z8001 µp, the 
segmented version of the Z8000 µp. 
The unit has 8K bytes of EPROM, as 
much as 20K bytes of local RAM and 
64K bytes of main-system RAM. The 
1868+ A can be used as a stand-alone 
µc or as a master or slave in a 
multiprocessor environment. A 
two-channel serial r/o chip provides 
serial communications as fast as 
500K baud. Xycom, Inc., Saline, 
Mich. Circle No 259 

µc supports 
24KEPROM 

The TPC 2000 µc can operate 
stand-alone or as a smart remote 
controller in data-acquisition and 
supervisory-control systems. Each 
unit supports eight transient 
protected, multiplexed 12-bit analog 
inputs (expandable to 64 single
ended, 32 differential), three 
optically isolated 16-bit pulse 
accumulators and 16 optically 
isolated digital inputs (expandable 
to 48). The unit has RS232C
compatible communications capabil
ity and can support as much as 24K 
bytes of EPROM and 4K bytes of 
RAM. Advanced Logical Solutions, 
Pleasanton, Calif. Circle No 260 

Z80-based µc is 
STD-compatible 

The model RMC-80 single-board 
computer, which is compatible with 
the STD bus, includes a Z80 CPU that 
operates as a 2 MHz, 64K-byte RAM, 
EPROM and ROM, as many as four 
serial r/o asychronous ports and an 
optional AMD-9511A arithmetic 
processing chip. A real-time clock 
provides the ability to establish a 
time base in format of months, days, 
hours, minutes or seconds. Envi
ronmental Systems Corp., Knox
ville, Tenn. Circle No 261 
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disk/tape 
Memorex announces 
cartridge module series 

The CMD-16 removable, single
disk cartridge module for use with 
Phoenix-type cartridge module 
drives provides 16M bytes of 
unformatted storage capacity. The 
system features 384-tpi track 
density and 6048-bpi bit density, 
808 data tracks and 15 alternate 
tracks. Price is $295 in quantities of 
one to five. Memorex Corp., Santa 
Clara, Calif. Circle No 270 

1 OOM-byte system provides 
DEC LSl-11 backup 

The "mirror" backup system for 
the vendor's disk drives used with 
Digital Equipment Corp's LSI-11 
computer systems provides backup 
data at lM-byte-per-min. using 
standard video cassette recorders 
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with 120M-byte capacity cassettes. 
When used for archival storage, a 
system file can be retrieved in 
minutes from a lOOM-byte cassette. 
The system, which uses a Z80 µp, 
contains CRC error detection and 
complete software. Price is approxi
mately $1500. Corvus Systems, 
Inc., San Jose, Calif. 

Circle No 271 

Data separator uses 
phase locked loop 

This 5-in. data separator for the 
TRS-80 model I uses a phase locked 
loop circuit that adjusts to match 
the data from the disk drive. The 
data separator plugs inside an 
expansion interface, with no 
additional wires or cut traces 
required. It includes a FDl 771 disk 
controller and sells for $250. 
Parasitic Engineering Inc., Oak
land, Calif. Circle No 272 

Floppy drive features 
12,000-hr. MTBF 

The model 83028, double-sided 
8-in. floppy-disk drive is compatible 
with Shugart's 851R double-sided 
8-in. floppy. The unit uses a 
proprietary linear stepper motor 
design and features an MTBF of 
12,000 hours. The drive sells for 
$670 in 100-unit quantities. Decitek 
Corp., Westboro, Mass. 

Circle No 273 

Winchester-disk drive is 
DEC LSl-11 compatible 

The 20L Winchester-disk system 
emulates the DEC RLOl and RL02 
cartridge drives. The 20M-byte 
system uses a self-contained 
intelligent disk controller and an 
interface card that connects the 
LSI-11 bus to a standard bus. Price 
is $6950. Corvus Systems, Inc., 
San Jose, Calif. Circle No 274 

The perfectly natural interface. 
Touch. Man uses it to learn. Before sight, 

before taste and long before anything as 
complex as keyboarding. 

Mother Nature invented the sense of 
touch. But Carroll Manufacturing developed the 
technology to apply it as an interface on 
displays. 

Carroll is the leader in touch technology. 
To solve the man/machine interface dilemma. 
To make your system friendly and more 
responsive. 

To find out more about touch technology 
and Carroll's approach to touch, write or call: 
Carroll Manufacturing Company, 1212 Hagan 
Street, Champaign, IL 61820. 217 /351 -1 700. 

Keeping computers in touch with people. 
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HAD 
ENOUGH? 

254 

Outrageous Prices? 
Impossible Lead Times? 

Little Or No After Sale Support? 

Compumation , the name that is 
quickly becoming synonymous 
with reliability & quality, now offers 
a complete line of D.E.C. compat
ible system enhancements. 

The newest members of our line 
are our new Comp-DK & Comp
DF Backplanes, which are 0011 -
DK and 0011 -OF equivalents, 
and our Comp-CK & Comp-CF 
which are 0011 -CK and 0011 -
CF equivalents. Our lead time is 
typically 30-45 days , ARO . 
SUPPORT? We offer the finest, 
over the phone or on site. 

COli1i»Uli1AtiOn 
Call us. When you've had enough. 

2326 Walsh Ave. Santa Clara CA 95051 
(408) 988-8600 

D.E.C. is a registered trademark of Digital Equipment Corp. 
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power supplies 

Plug-in power supplies 
give 25W output 

These switcher power supplies 
deliver as much as 25W of regulated 
DC power. Two versions are offered: 
a single-output ( + 5V at 5A) and a 
triple-output ( +5V at 2.5A, and 
± 12v at 0.2A). The units meet all 
requirements of UL standards 1012 

and 1310. An optional filter can be 
added to meet forthcoming EMI 

requirements. Ault, Inc., Minneap
olis, Minn. Circle No 262 

Unit protects 
against voltage spikes 

This active tracking spike and 
transient suppressor protects µp
hased equipment, instrumentation, 
control equipment, computers, disk 
drives and peripheral equipment 
from voltage spikes, transients and 
noise on the power line. It 
suppresses spikes of 900V to 5V 

peak to peak. Energy content is 
approximately one joule. Perfor
mance is not affected by line or load 
impedance, from zero through full 
load current. Units are available 
from 1. OA through 600A load 
currents, and for single- and 
three-phase voltages through 600V. 

Control Concepts Corp., Bingham
ton, N.Y. Circle No 263 

Power control console 
protects against transients 

The "Spike-Spiker" power-control 
console protects against power-line 
transients and provides RF filtering 
between an electronic apparatus 
and motorized equipment in the 
vicinity to help prevent interfer
ence. The unit includes eight 
120-v AC outlets in two rows of four 
filtered circuits, a main on/off 
switch, a fuse and an indicator light. 
Kalglo Electronics Co., Inc. , 
Bethlehem, Pa. Circle No 264 
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Standby power supply 
protects minicomputers 

This standby power-supply unit 
provides a self-contained power 
source for use in brownout or 
blackout. The unit can protect 
minicomputers, µps, security sys
tems, electronic scales and cash 
registers, portable instruments, 
communications equipment and 
remote test equipment. Upon loss of 
commercial AC power, the unit 
generates a regulated quasi sine AC 

wave from a sealed, gelled 
electrolyte battery in less than 25 

msec. Input voltage is 117 VAC ±5 

percent; output power is 400W 

maximum for 40 min. Welco 
Industries, Inc., Cincinnati, Ohio. 

Circle No 265 

Switching power supplies 
have 65W output 

The NQ 65 series of 65W 

open-frame switching power sup
plies includes quad output capability 
with post-regulated auxiliary out
puts in a 20-KHz fixed-frequency 
pulse width modulated design. 
Features include: built-in line 
filtering and soft-start circuitry, 
115/230-V AC input capability, fully 
regulated auxiliary outputs, LSI 

control circuitry and built-in 
overvoltage protection on main 
output. Price is $143 in quantities of 
one to nine, $107 in quantities of 100 

to 249. National Power Technolo
gy, Anaheim, Calif. 

Circle No 266 
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MULTIBUS* 
CORE MEMORIES 
*NON-VOLATILE *WRITE-PROTECT *POWER-FAIL INTERRUPT 

MM-8086/16 

16K BYTES 

* Single Card Slot 16K Bytes of Read/Write Memory 
* Compatible with 8 and 16 Bit Processors 
* Non-Volatile - Requires no Back-up Battery 
* AC I DC Power Monitoring for Data Protection 
* Write-Protect Control in 4K Bytes Increments 

MM-8086 

32K BYTES 

MM-8080/16 

16K BYTES 

MM-8080B 

16K EROM & SK CORE 

MODEL 

MM-8086/16 
MM-8086 
MM-80808 
MM-8080/16 

PRICE 

$875.00 
$1275.00 
$790.00 
$849.00 

Temperature Cycled and Burned-in During Memory Diagnostic 

ONE YEAR WARRANTY ON PARTS AND LABOR 

rii111cro 
Aemory Inc 9436 Irondale Ave. 

Chatsworth, California 91311 
"Multibus is a trademark of the Intel Corp. Telephone: (213) 998-0070 
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power supplies 
Power General announces 
triple-output switcher 

The series 325 25W triple-output 
switchers includes two models: +5 
VDC at 4A and ± 12 VDC at 400 mA or 
+5 VDC at 4A and ±15 VDC at 400 

mA. Line regulation is ±0.1 
percent; load regulation is ±0.2 
percent. Temperature coefficient is 
±0.02 percent; transient response is 
300 µsec. to 1 percent of the final 
output. The units provide 1500-V AC 
input to · output isolation and a 
hold-up time of 16 msec. after loss of 

There are other streamen, 

256 

but only the Mlcrostreamer™ gives you 
completely automatic tape loading. 

There's only one tape drive 
family you can buy that totally elimi
nates the manual handling of tape. 
With Cipher 's Microstreamer. loading 
and threading of tape reels is totally 
automatic. All you do is open the 
door. insert the tape reel and close 
the door. That's it. The machine 
threads the tape by itself. No more 
operator training . Anyone can use it. 

That's exciting, 
but there's more. 

In addition to offering you 
exclusive auto-load features, the 
Microstreamers also give you these 
exclusive benefits: 

D choice of 1600 or 1600 I 3200 
selectable recording density 

D higher 25 ips speed for 
start/ stop use 

D choice of 50 or 100 ips 
streaming speeds 

D automatic diagnostics 
D smaller size 
D lower cost 

Catch the 
excitement! 

Cipher Is your source for all 
your tape drive needs. Call us at 
(7141578-9100. Or write for our 
free product brochure. We're at 
10225 Wiiiow Creek Road, 
San Diego, California 92131. 

1i ~1.· 
" e l!'XCl1.7R§ cn1npnny 

SEE US AT NCC BOOTH #311 
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AC power. Full rated output is 
provided over an ambient tempera
ture range of -25°C to +50°C with 
no derating and 50°C to 71°c with 
derating of 2 percent per °C. Prices 
for both versions start at $89 in 
single-unit quantities. Power Gen
eral, Canton, Mass. 

Circle No 267 

1 SK-VA UPS protects 
against power outages 

This 15K-V A uninterruptible 
power supply protects against 
unplanned power outages, keeps 
sine-wave distortion to a maximum 
of 2.5 percent and controls output 
frequency to 60 Hz, ±0.5 Hz. 
Voltage levels are regulated to ±2 
percent. The unit includes a 137 DC 
bus and a 12ov battery backup 
capability. The unit also incorpo
. rates a static bypass switch with a 
fault-transfer time of 4 msec. and is 
also available in a 750-V A version. 
Prices for the 15K v A start at 
$21,050, excluding battery packs. 
Clary Corp., San Gabriel, Calif. 

UPS is aimed at 
small minis, µcs 

Circle No 268 

The 2.5K VA Mintaur series of 
uninterruptible power systems for 
small minicomputers and µcs offers 
an optional solid-state or electrome
chanical transfer switch. The 
system provides 125 percent 
overload for 15 min., 150 percent for 
1 min. and 1000 percent for five 
cycles via the solid-state transfer 
switch. The system delivers full 
rated power over a temperature 
range of -20° to +50°C. The system 
operates at 120 v AC and includes an 
output voltmeter, a battery amme
ter, a low-battery alarm, circuit 
protection, an output short circuit, 
current limiting and thermal 
protection. Price is $4275. Nova 
Electric Manufacturing Co., 
Nutley, N.J. Circle No 269 
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Facit, a distinguished 
famil t r1nters. 

Now Facit offers you a family of serial 
matrix printers with models to match 
your printing needs exactly. 

Meet the Facit 4520, a superquiet, 
100 cps matrix printer. It's ideal for 
educational systems, personal com
puters, data logging and for provid
ing a hard copy printout from CRT 
terminals. With both parallel or serial 
interfaces available, the Facit 4520 
gives you flexibility and intelligent 
printing at a very smart price . 

For even more speed and flexi
bility, meet the Facit 4525 and 4526 . 
Both give you bidirectional printing 
at 150 cps ... with up to 5 copies . A 
tractor mechanism feeds the paper 
from either the bottom or the front 
you set the linespacing.You can also 
choose between true upper and 
lower case characters, parallel or 
serial interfaces, and either of two 
format sizes, 80 and 132 columns . 

With our Flexhammer Print Head 
and some incredible capabilities , 
the new Facit 4542 is the head of this 
family. It prints labels, charts, curves, 
diagrams, and text in any size. All in 
both black and red . It can give you 
proportional spacing and a justified 
right hand margin. And in a grey 
scale mode the Facit 4542 can even 
print pictures in 10 shades! 

So if you need a reliable , high 
quality printer, call your nearby 
Facit Data Products representative 
today. And ask him to introduce 
you to Facit's remarkable family of 
data printers. 

Facit. Simply better made. 

Facit, Inc .. 66 Field Point Road 
Greenwich, Connecticut 06830 
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data entry documents per hr. in continuous
feeding applications. The work 
station includes a medium-speed 
document transport, a single-line 
numeric OCR reader, a document 
view station, two program
selectable output stackers and a key 
station that can be used as a 

Scan-Data Corp. announces 
OCR work station 

The Scan+ Plus OCR work station 
scans documents, such as utility 
meter-reading forms, charge-sales 
tickets and remittances, at 6000 

258 

The Disk Controller With More Punch 
For Users of Perkin-Elmer 32-Bit Minis. 

Includes the Perkin-Elmer 7/ 32, 8/ 32, 3220 or 3240's. DIVA can give you storage 
capabilities that will satisfy you on two big counts: price and performance. 

COMPARISON: DIVA Computroller V Perkin-Elmer Controller 
Intelligence: Yes No 

7 Byte Error Correction: Both header and data None 

Formatting Speed: 8 Minutes 8 Hours 
(e.g. 300 Mbyte Disc Pack) 

675 Mbyte Disc Yes No 

Drives: 8/Per 4/ Per 

Buffering: Full FlFO No 

Mix/Match Disc Drives: Yes No 

Data-Lates: No Must Start Over 

CPU Space: One B or E Selch Two I/Us 

Construction: Multiwire PC 

For more information, write or call us. 
607 Industrial Way West, Eatontown, New Jersey 07724 Tel: (201 ) 544-9000 

Perkin-Elmer or Interdata, 
we can help you store data 

better and laster. 
With one easy piece. 

• I I 

•••••• 
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standard key-disk facility for 
OCR-related data entry or correc
tion, or for supervisory system 
commands. Scan-Data Corp., 
Norristown, Pa. Circle No 275 

Laser scanning system 
reads bar-code labels 

The MS105 high-speed, noncon
tact laser scanning system reads 
bar-code labels on packaging and 
print media, including tubes, 
cartons, bottles, highly polished 
surfaces and foil. The system 
includes two built-in µps, one for 
decoding, and one for management 
functions. It provides identification 
for packaging lines and other in-line 
high-speed operations. The system 
communicates with data-processing 
systems, CRT terminals and print
ers. Price is $4875. Metrologic 
Instruments, Inc., Bellmawr, N.J. 

Circle No 276 

Cognitronics announces 
educational system 

The OCR-801 educational data
entry system can be used for 
scoring tests, reporting grades and 
attendance, scheduling courses, tax 
billing and surveys and gathering 
medical data. The system includes 
Autoform II , a user-oriented, 
parameter-driven program pack
age, which recognizes OCR A, OCR 
B and IBM 407E numerics, 
hand-print numerics and mark read. 
As many as 3000 81/2 x 11-in . 
mark-read sheets can be processed 
per hr. OCR and mark-read data can 
be mixed on a single line of a 
document. Cognitronics Corp., 
Stamford, Conn. Circle No 277 
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a ac ... 
Ever thing 
forL 1-11 
data ac uisition 
andcon rol. 
• m V Level AID Conversion 
• Temperature Measurements 
• High Level, High Speed AID Conversion 
• TTL Level Digital 1/0 
• Discrete, High Voltage, AC/DC Interfaces 
• Pulse Counters And Pulse Trains Out 
• Optically Isolated Discrete 1/0 
• Contact Closure Sensing 
• Discrete High Current Outputs 
• Programmable Clock 
• Serial Interfaces 
• PDP-11 Unibus To LSI-11 Bus Translator 
• Specially Designed Enclosures 
• Screw Termination Panels 
• Rack Mount System Cabinets 
• CPUs/Memories 
• Floppy/Tape Peripherals 
• CRT Terminals 
• Real Time Operating Systems 
• FORTRAN, BASIC, Process Language 

ADAC offers the widest selection of func
tion cards and complete systems for LSI-11. Both 
analog and digital. 

Call, write or circle the number below and we'll 
send you a complete packet of information, in
cluding ADAC's new Model Configuring Guide 
and Price List. 

CORPORATION 

70 Tower Office Park• Woburn, MA 01801 
(617) 935-6668 
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LSl-11 SYSTEMS FROM ANDROMEDA 

No matter what your LS 1-11 system 
needs are, Andromeda can satisfy 
them . 

For example, the 11 / M1 system shown 
on the right weighs only 14 pounds yet 
contains 102kb of mini disk storage 

Any size you want. 

(expandable to 389kb), 64kb of RAM, 
space for up to 16kb of EPROM, 4 serial 
ports, and the LSl-11 /2 CPU . All of this 
for less than $4000. While the 11 / M1 
will run the RT-11 operating system, it 
is best suited for dedicated applications 
where its small size but large processing 
power are needed. 

Near the other end of the scale is the 
11 / H23-DDF system shown at the left. 
The mobile enclosure includes the 
LSl-11 / 23 processor, 256kb main 
memory, 10mb of storage on the double 
density RK-05 cartridge disk and 
1.2mb on the double density floppy 
disks . This system also has 4 serial 
ports and 7 empty dual width slots for 
additional interfaces. The $22 ,500 price 
includes the video terminal shown , a 
150 CPS matrix printer, and the RT-11 
operating system. 

These are just two examples of the 
many LSl-11 based systems available 
from Andromeda. And the standard 
systems are just starting points; we 
will provide any combination of pack-

CIRCLE NO. 152 ON INQUIRY CARD 

age, processor, memory, interfaces , 
and peripherals to meet your require
ments . In addition to general purpose 
systems, we also have turnkey pack
ages for word processing, time-sharing , 
data acquisition , and graphics. 

We also provide individual boards, 
software and accessories to support 
LSl-11 systems. 
LSl-11 , RT- 11 , and RK-05 are trademark s o f th e 
Digital Equipment Corp. 

ANOFtOMEO~ 
S'::'S,EMSll 
9000 Eton Ave. INC. · . 
Canoga Park, Calif. 91304 
Phone: 213/709-7600 
TWX: (910) 494-1248 
Prices are domestic U.S.A. only. 

Now cabinets from Digital cost less. 
Up to Sl'ro less. 1 .. 

Announcing the biggest markdown ever on volume purchases 
of Digital' s computer cabinets. 

We've taken our already competitive prices, and reduced them 
by up to 30%. And that's in addition to the standard Accessories 
and Supplies volume discounts. 

On our popular H9613 series cabinets, that means a savings of 
upto51%! 

Digital' s cabinets are designed to go beautifully with the rest of 
your system They' re fully equipped for your air flow and electrical 
requirements. And they're available for immediate delivery. 

So why settle for an imitation, when you can have the real 
cabinets from Digital? 

But hurry, these special prices won't last forever. 

NEW VOLUME MARKDOWNS (S tandard volume discounts also apply) 

LO TS O F 10 ............. .. .. .. .......... .. . .. . 10- 15% O FF 

LO TS O F 25 .. . ........... . .. . . ... , ......... . .. 20- 25% OFF 

LOTS O F 50. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25- 30% OFF 

For details, call (603) 884-7054, from 9am-5pm, Eastern time. 
Or contact Digital Equipment Corporation, Accessories and 
Supplies Group, RQIE72, 460 Amherst St., Nashua, NH 03063. 

• 
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• 

~nmnomo 
We change the way 
the world thinks. 
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data entry 
TRW-Fujitsu introduces 
POS terminal 

The TFC 7880 retail point-of-sale 
terminal includes as much as lM 

byte of internal storage using 
bubble-memory technology. The 
µp-based terminal's memory capaci
ty ranges from 32K to lM bytes. The 
TFC 7880 offers an optional 
magnetic-stripe credit-card reader, 
a choice of two keyboards for sales 
recording and data entry and a 
choice of three display types. 
TRW-Fujitsu Co., Los Angeles, 
Calif. Circle No 278 

Scanner reads bar 
code at 30 ips 

The SSR scanner, designed for use 
in libraries, inventory control, blood 
identification, mail sorting, hospi
tals and package identification, has 

a typical read range of o.ooo to 0.075 
in. between 50 percent-resolution 
index points. A .075-in. depth of 
field permits scanning without 
touching a surface . High-speed 
scanning allows the system to read 
bar codes at 30 ips with consistent 
accuracy. Welch Allyn, Inc., 
Skaneateles Falls, N. Y. 

Circle No 279 

Data-reporting system 
reads bar codes 

The RAMS retail administrative 
and merchandising system for 
in-store use by retail chains with 
centralized computer information 
processing includes µp-based hand
held terminals with 16-character 
keyboards and memory storage of 
32K bytes. The terminal can be used 
with optical wand scanners that 
read bar codes and feed the 
information into the terminal or 

llew Prad•cls 

with optical character readers that 
can read merchandise tickets and 
other alphanumeric printed re
cords. MSI Data Corp., Costa 
Mesa, Calif. Circle No 280 

Data-entry system 
reads serial numbers 

The series 200 data-entry system 
for reading serial numbers directly 
from products includes a camera 
with a scanning light source and a 
photodiode detector to capture as 
many as 18 alphanumeric charac
ters. The terminal displays the 
image of the scanned area and 
informs the viewer when data has 
been sent to the host computer. The 
system can recognize any type size 
or font, on any material. The series 
200 is priced less than $13,000, in 
multiple quantities. Datacopy 
Corp., Palo Alto, Calif. 

Circle No 281 

General Electric Professional Large Screen TV Projection 

It earns your interest 
Whether you 're trading government 
securities or presenting financial reports , 
General Electric Professional Large Screen 
Television Projectors provide a good return 
on your investment: big , bright , clear 
television pictures-available in either 
monochrome or full color-up to 25 feet 
wide , in either front or rear screen projection . 

At Mellon Bank , N.A., Pittsburgh (above 
left) , easily produced video presentations 
provide visibility to the entire board . At 
Merrill Lynch , New York , (above right) , real 
time securities data is projected far faster 
than wall board displays. In virtually any 
application , General Electric Professional 
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Large Screen Television Projectors bring 
new di mens ions of effectiveness and 
efficiency to modern commercial and 
business information display. 

Get the video system that earns yourinterest
General Electric Professional Large Screen 
Television Projectors. Call J.P. Gundersen at 
(315) 456-2152 today. Or write General Electric 
Company (VDEO) Electronics Park 6-206, 
Syracuse, N.Y. 13221 . 

GENERAL. ELECTRIC 
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New Prad•DIS 

accessories 
and supplies 
CRT tray 
holds printouts 

This Plexiglas acrylic plastic 
sheet, which sits securely on top of a 

CRT console, measures 16 x 12 x 
2% in. It accommodates 14%-in.
wide data-processing printouts and 
work papers. A lip in the front of the 
tray fits over the edge of the console 
to hold the tray in place, and the 
unit rests on four slip-resistant 
corner cushions. An open front and 

thumb notch provide easy access to 
the tray's contents. Perk Co., Palo 
Alto, Calif. Circle No 282 

Sheet feeder handles 
121/2-in.-wide paper 

The Autoflo 200 automatic sheet 
----------- ---------------------, feeder feeds as many as 230 sheets 

262 

h's Easy to Design 
Your Severe Environment System Using our 

Ruggedlzed Version of Intel's 86/05 
Microcomputer and Versatile 

Support Modules. 

SECS 80 is a ruggedized version of Intel's iSBC* single-board computer. 
Even uses the same development system software. 
Meets MIL-E-5400, 4158, 16400, making it perfect for military, avionics, 
and tough industrial environments. 
SECS 80 comes with a multitude of support modules: RAM, ROM, 
EPROM, digital tape recorder and controller, 1553 interface, A-D 
converter, digital 1/0, high-speed arithmetic unit, and more. 
You can buy a complete system or configure your own with individual 
modules. Either way, this versatile microcomputer system will save you 
valuable time and development costs. 
Phone or write for complete details today. 

"Trademark of Intel Corporation 

EmmsEsco 
Severe Environment Systems Company 
A Subs1d1ary of Electronic Memories & Magnetics Corporation 

20630 Plummer Street• P.O. Box 668 •Chatsworth, Callfornla 91311 
Telephone: (213) 998-9090 •Telex: 69-1404 
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of standard paper or multipart 
forms from two feed trays, and as 
many as 250 envelopes from an 
optional envelope hopper. The unit 
handles paper 6- to 12%-in. wide, 
and up to 14 in long. Price is $2270; 
the envelope feeder is $1025. MQI 
Computer Products, Fountain 
Valley, Calif. 

Circle No 283 

Data Devices introduces 
power formstacker 

The Datastacker continuous 
formstacker handles 300- to 2000-
lpm printer speeds and 80-ips skip 
rates. The unit stacks all standard 
continuous forms, including 11-lb. 
single-part paper. A stacking tray 
lowers as forms height increases, 
and an alarm notifies an operator to 
remove forms. Options include an 
interface control for Dataproducts 
model 2550 printers and an 
acoustical noise-reduction cabinet. 
The Datastacker sells for $1995. 
Data Devices International, 
Chatsworth, Calif. Circle No 284 
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With LSI 11/PDP 11 Software 
Compatible Disc!Tape Con· 
trollers Offering Single 
Board Low Power µP Based 
Design and Low Cost ... 
Plus Many Other Good Reasons! 

The reasons start with DI LOG'S (Distributed Logic 
Carp's.) full time engineering and design staff. Not 
outside suppliers. That means when you contact DILOG 
for product selection or after sale service, you 'll get "first 
hand'' assistance .. . along with years of experience 
manufacturing µP based controllers that interface with 
DEC 11 CPUs. 

The intelligent products you ' ll discuss all utilize 
common proprietary architecture and DILOG automated 
design techniques-products with exceptional reliability 
and cost efficiency ... mostly available from stock. And 

when you plug a DILOG con
troller into your DEC CPU it's 
ready-to-run because it's fully 
operating system software 
compatible. 

These high performance 
data storage interface products also feature• minimum 
bus/space requirements• up to 60% less power• 1 Oto 
50% lower cost • automatic self-test ... and numerous 
other features for easy system integration. 

Consult the DI LOG/disc-tape compatibility table for 
your needs. Then ask for detailed data on existing, or 
future products from DILOG ... #1 in single board DEC 11 
compatible disc/tape controllers. 

Distributed Logic Corp. , 12800-G Garden Grove Blvd. , 
Garden Grove, CA 92643, Phone: (714) 534-8950 • 
TELEX: 681 399 DILOG GGVE 

DISC/TAPE DRIVE MANUFACTURER COMPATIBILITY CHART 
MAGNETIC TAPE 

Y2 " REEL-TO-REEL 
STD. & STREAMER 

AMPEX 
CIPHER 
CONTROL DATA 
DIGl -DATA 
KENNEDY 
MICRODATA 
PERT EC 
TANDBERG DATA (IDT) 
WANG CO 
TDX 

"Trademark Digital Equipment Corp. 

2315/5440/RK05 
CARTRIDGE CLASS 

AMPEX 
CAELUS 
CENTURY DATA 
CONTROL DATA 
DEC 
DIABLO 
IOMEC 
MICRODATA 
PERT EC 
WANGCO 
WESTERN DYNEX 
DAI 

CMD 
CARTRIDGE MODULE 

AMPEX 
CONTROL DATA 

DISC 

SMD 
STORAGE MODULE 

AMPEX 
CENTURY DATA 
CONTROL DATA 
BALL COMPUTER 
MITSUBISHI 

WINCHESTER 
5Y4 ", 8" OR 14" 

BASF 
CONTROL DATA 
FUJITSU 
KENNEDY 
MEMOREX 
PRIAM 
SHUGART 
SEAGATE 
QUANTUM 
IMI 

DISTRIBUTED 

mBnMMi1l1111i1i1~1~ 

See all the new DILOG products 
NCC '81 BOOTH 5007 - 5009 
CONCOURSE LEVEL • McCORMICK PLACE 
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SYSTEM OEM'S 
OUR IMPROVED MICRO MUTI ... 
takes a bite out of rising user support costs 
Micro Mutt provides : 

• Dial-up access to your customers' 
CPU's with full console privileges. 

• Remote software debugging and 
updating. 

• Remote exercising of hardware 
diagnostics. 

This means less travel for your technical 
support staff. You service your customers 
from your own facility, at minimal cost and 
with immediate response to their 
demands. 
Micro Mutt is easily installed between the 
CPU and console of most minicomputers, 
requires no modification to existing 
hardware or software and is loaded with 
performance features . 
Call or write for the technical details. 

!Al ~~~~!:~r~~~~1~,;~~4s INC 
~ Telephone: (612) 941-9480 Telex: 290975 
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151-11 

mes SIMPLY EXISTS TO PROVIDE THE MARKETPLACE WITH 
DEC LSl-11 COMPONENTS e FAST e LOW PRICED e WORLDWIDE 

Oom•n• Carnpu1er 
'11111"11111 Supp~•ers, ~nL. 
25 Chatham Rd, Summit. NJ 07901 /201-277-6150 /Telex 13-6476 
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High·Speed 
M N\ 

Storage System 
Offers superior 
performance, 
throughput and 
reliability! 
Compatible with: 
•D.E.C. 
·Data General 
•Westing house 

The non-rotating MaxiRam is a solid-state disc 
replacement storage system that operates at the speed 
of main memory. It is ideal for the fo llowing: 
... if your processor is disc 1/0 bound . 
. . . if your CPU spends too much time in the 'wait' state. 
... if your present disc gives you reliabi lity headaches. 

Write or call to find out how your memory performance 
and reliabi lity can be dramatically improved. Units available 
in both core and semiconductor. 

~ Imperial Technology, Inc. 
I I I 831 S. Douglas Street • El Segundo, 
__,, California 90245 · Telephone: (213) 679-9501 
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New Praduc11 

accessories 
and supplies 

Case protects 
50 floppy disks 

The "En Route" floppy-disk case 
carries as many as 50 8- or 5114-in. 
floppies. A polyethylene inner lining 
provides a smooth surface of low 
porosity, which protects disks by 
preventing dust buildup. The case 
weighs 2% lbs. and measures 10 x 
10 x 71/2 in. Other features include 
an aluminum valance and an 
interlocking system that prevents 
moisture and contamination. The 
case is priced at $65, with quantity 
discounts available. Inmac, Santa 
Clara, Calif. Circle No 285 

Maine Manufacturing 
offers systems desk 

The Data-Mate systems desk 
includes a 19-in. EIA bay, pedestal 
leg inserts, a textured finish, 
stainless steel wear guards and 
rubber-cushioned adjustable level
ers. Prices start at $575. The Maine 
Manufacturing Co. Nashua, N.H. 

Circle No 286 

Computer stand 
holds small computers 

The Comstand computer work 
station for personal and small 
busipess computers includes a shelf 
for storage of instruction manuals or 
other reference material. Two 
models are available. The model 
2036 is 36 x 54 in.; the model 2048 is 
48 x 47 in. Both styles have 
20-in.-wide tables . An optional 
printer stand has a 20- x 24-in. 
table with a slot in the middle to 
allow paper to feed into the bottom 
of the printer. The model 2036 sells 
for $150, the model 2048, $165, and 
the printer stand , $140. Ever Roll 
Specialties Co., Springfield, Ohio. 

Circle No 287 
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This little book 
c:an save your c:ompany 

big money. 

Rental Electronics, Inc. 
(800) 227-8409 

In California (213) 993-7368, (415) 968-8845 or (714) 879-0561 
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Where numerical 
control demands accuracy, 

the GNT 28 paper tape reader delivers 
an MTBE greater than 100 million characters. 
Tapes may be up to 80% transparent and completely out of registration, but 
readings remain accurate. The price is only $695. 

• Motor-driven take-up spool • O • 350 Char.ls stop on character 
• No tape wear • Up to 1000 characters without stop 
• Extremely versatile interface • RS 232 serial interface available 

~ Call today for complete specifications 
liiii II!; I SEE US AT NCC BOOTH #3004 

l.!i GNT AUTOMATIC INC. 
1560 Trapelo Road, Waltham, MA 02154 (617) 890-3305 Telex: 923318 
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Creative Micro Systems is proud 
of "its line of general purpose 
microprocessor support modules. 
These M6800/ M6809 based 
modules are pin and outline 
compatible with the industry 
standard EXORciser * and 
Micromodule* bus. 

COMPARE THE CHOICE 

That 's why we want you to 
compare our products with the 
competition before you design 
your next microprocessor based 
system. 

Each module in our product line 
is designed to respond to the 
needs of a major computer 
system function. Our 9609 module, 
featured above, is a complete 
microcomputer on a single board. 
It features the MC6809 processor, 
6 K of EPROM, 1 K of RAM, 40 
parallel 1/0 lines, 2 RS-232C 

serial ports, BREAK detect, 3 16-
bit programmable timers, priority 
interrupt vector generator and a 
power failure protecVrestart 
circuit. 

For more extensive system 
requirements, the 9609 is sup
ported by a variety of Memory, 
1/0, and Data Acquisition modules, 
and a broad line of card cages, 
power supplies, mother boards, 
prototype boards and accessories. 

THE OEM ADVANTAGE 

Try to find another set of micro
processor modules in the same 
price and quality range with all 
the positive features Creative 
Micro Systems has to offer. 

Original Equipment Manufacturers 
who compared our products 
have specified Creative Micro 
Syptems for applications in data 

acquisition, data communication 
and encryption, materials testing, 
automatic test equipment, process 
control, energy management 
systems, agricultural instrumen
tation and small business data 
processing systems. 

WANT MORE TO COMPARE 

Once you compare you' ll agree 
Creative Micro Systems has more 
to offer your application. Write or 
call for our new product catalog. 
We' ll also be happy to tell you 
about our exciting new products 
in development now. 

~M~ 
Creative Micro Systems 
11642-8 Knott Street 
Garden Grove, CA 92641 USA 
Telephone (714) 898-9669 

•Trademark of Motorola Find us in the 1980 IC Master Catalog on pages 
2608 -2609. 

In EUROPE Dialogue Marketing(Electronics) ltd. Rose Industrial Estate, Unit 11G, Bourne End, Bucks, England, Telephone06285-26729 Telex848080 MICRO G 
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accessories 
and supplies 

ANSCO offers alphanumeric 
tape-numbering system 

This alphanumeric tape-num
bering system enables users to 
select a four- , five- or six-digit 
numerical or alphanumerical se
quence to control and identify 1000 
to 10 million reels of magnetic tape. 
Features include color-coded, pres
sure-sensitive labels, vertical strap 
labels, horizontal reel labels, a 
two-digit tape rack label and a 
number-repair kit. The Easy Load 
II set includes mini-numbers for use 
above a self-loading slot. Prices 
start at $114 in 1000-unit quantities, 
with quantity discounts available. 
American National Supply Corp., 
Gardena, Calif. Circle No 288 

Printout rack 
holds 3600 sheets 

The Mini-Rack II printout storage 
and retrieval system includes a 
suspension rack with casters and 
four pressboard hanger binders. 
The rack holds as many as 3600 
14%- x 11-in. printout sheets. The 
units can be stacked or placed on a 
desk top or counter. An optional 
T-bar suspension system enables 
binders to be removed from the 
side·s. The unit sells for less than 
$48. Wilson Jones Co. Chicago, Ill. 

Circle No 289 

Tray provides 
convenient disk filing 

The Plexi-Tray desk-top file for 
disks stores and classifies as many 
as 50 Uisks, with day-of-the-week 
adjustable dividers, movable refer
ence tabs and color-coded labels. An 
index card provides fast reference 
and retrieval of contents. The tray 
is available in two sizes, to house 8-
or 5114-in. disks. ACCO, Wheeling, 
Ill. Circle No 290 

MINI-MICRO SYSTEMS/April 1981 

Rent data entry and 
dataexitry 

off-the-shelf. 

Rental Electronics, Inc. 
(800) 227-840 9 

In California (213) 993-7368, (415) 968-8845 or (714) 879-0561 
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VAX/VMS & RSTS/E 
RESOURCE ACCOUNTING, 

SYSTEM AUDITING & BILLING 

RABBIT·1 is a general purpose system 
for accumulating computer usage by 
users, then billing for all resources, e.g . 
cpu, 110, disk, tape, printing, manuals, 
communications . . . 

OPTIONS 
• REPORT GENERATOR 
•ZERO BASE BUDGETING 
• USER BUDGETS 
• PROGRAM ACCOUNTING 
•COMMUNICATIONS CHARGING 
• PROJECT ACCOUNTING 
• DISK ACCOUNTING 
•TAPESTORAGESYSTEM 

RAXCO offers a complete line of systems including: 
PERFORMANCE ANALYSIS, JOB ACCOUNTING, 
SYSTEM MONITORING, FILE SECURITY, FILE 
BACKUP, DATA MANAGEMENT, FINANCIAL PLAN
NING. 

SEE US AT THE MIAMI DECUS MEETING 

3336 N. Flagler Dr., West Palm Beach, FL 33407 
Tel: (305) 842-2115 
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Work stations for all reasons 

Here's the versatile work station that fits as wel I in an office 
environment as a computer room . It's L-shaped design is 
ideal for general office use, data input, word processing or 
secretarial applications. Our Specialty One Modular Work 
Station will attractively blend with any office decor or 
computer room environment. And it's available from stock 
from Systems Furniture, the original name in computer 
furniture. 

•• SYSTEMS FURNITURE COMPANY 
• •• 2727 Maricopa Street, Torrance, California 90503 
• • (213) 533-1212 TWX 910-349-7518 

Computer furniture that fits 

SEE US AT NCC BOOTH #1334-1339 
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OUR DISKS 
ARE FLEXIBLE. 

OUR STANDARDS 
AREN'T. 

268 

We certify every Ectype TM flexible disk we make. 
Not every other one. Call 1-800-843-9862 
for the name of your nearest distributor. 

(In Canada call 605-996-8200) 

SYNC8 M® 
Your flexible alternative 

P. 0. Box 130, Mitchell, South Dakota 57301 

© 1981 Syncom, divis ion Schwan's Sales Enterprises, Inc. 

SEE US IN BOOTH 2010-2011 AT THE NATIONAL COMPUTER CONFERENCE 
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design aids 

Zendex announces 
development system 

The model 805 development 
system provides a place for Intellec 
MDS users to plug in spare Intellec 
cards, left over after upgrading. 
The system includes two cabinets. 
One houses an eight-slot Multibus 
backplane, a disk controller, a PIO 

module and front-panel interrupt 
and reset switches. The second 
cabinet houses dual Shugart SA801R 

drives, a power supply and fans. 
The model 805 sells for $6740. 

Zendex Corp., Dublin, Calif. 
Circle No 291 

In-circuit tester 
performs at 1 O MHz 

The Thalamus-I dynamic in
circuit digital tester performs tests 
at speeds of 10 MHz in real time. The 
system requires no user program
ming, and can test most logic 
families and programmable and 
nonprogrammable devices, includ
ing memories and µps. Thalamus-I 
includes a self-contained library 
covering a comprehensive range of 
devices, and can be upgraded to 
cover proprietary and military 
components. Thalamus Electron
ics Inc., Mississauga, Ont., Cana
da. Circle No 292 

Zendex announces 
PROM program 

The model ZX-908 programs the 
Intel 2716, 2732 and 2732A EPROMS, 

and programs 16K bytes of EPROM 

in one operation. The system 
operates a Multibus chassis with 
software drivers and requires a 5V 
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power supply. The system includes 
eight zero-insertion-force sockets 
for PROM insertion and withdrawal. 
The ZX-908 sells for $720. Zendex 
Corp., Dublin, Calif. 

Circle No 293 

Millennium releases 
6801 personality module 

The MicroCable personality 
module supports Motorola's 6801 µp 
development on the vendor's 
MicroSystem Designer. The unit 
enables 6801 software to be 
downloaded over an integral RS232C 
port, without constructing proto
type circuits. Features include the 
ability to allow a user to create 
interrupts asynchronously via a 
special keypad and support of 
maskable and nonmaskable inter
rupts. The module sells for $1250, 
the MicroSystem Designer, $990. 
Millennium Systems, Inc., Cuper
tino, Calif. Circle No 294 

• 

Module enclosure has 
four-slot card cage 

• 
I 

The TM990/522 µc module system 
enclosure for the TM990 family of 
16-bit µc modules includes a 75W 
power supply, a fan, a front panel 
and a four-slot card cage that 
accommodates µc, memory, I/o or 
peripheral interface modules. The 
enclosure measures 7 x 17 x 16. 7. 
Price is $1620 in quantities of one to 
nine. Texas Instruments Inc., 
Dallas, Texas. Circle No 295 
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Printer Stands -ToUo 

PS2004 

Here are the printer stands that fit a wide 
array of popular printers while maintaining a 
professional and appealing appearance that 
fits into any office or computer room decor. 
And , they're available from stock. 
PS 2002 • Centronics 700 Series 

• Diablo 630, 1400 and 2300 
• Lear-Siegler 300 
• NEC Spinwriter Series 
• Okidata Slimline Series 
• Qume 
• Texas Instruments 810 and 820 

PS 2003 • Printronix 
PS 2004 • Anadex DP-9500 and 9501 

•• SYSTEMS FURNITURE COMPANY 
••• 2727 Maricopa St., Torrance, CA 90503 
• ., (213) 533-1212 TWX 910-349-7518 

Computer furniture chat fits. 

CIRCLE NO. 168 ON INQUIRY CARD 

NEW TARBELL 
S-100 CPU/IO BOARD 

• Z-80~ will run at 2 or 4 Mhz 
• 2 RS-232 Serial 1/0 ports 
• Powerful Memory Management 
• Programmable Timer 
• Full masked priority interrupts 
• Has everything needed for MP/M'" 
• 6 month full warranty 

Z-80 is a trademark of Zilog Inc. 
MP/M is a trademark of Digital Research 

950 Dovlen Place, Suite B 
Carson, CA 907 46 
Phone(213)538·4251 

CIRCLE NO. 169 ON INQUIRY CARD 
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graphics 

H-P announces 
eight-pen plotters 

The models 9872 CIT, 7220 CIT and 
7221 CIT eight-pen plotters are 
intended for business and financial 
planning, computer-aided design, 
chemical analysis, measurement 
and test data recordings, manufac
turing and engineering drawings, 
numerical control verification and 
cartography. Features include . 10 
pen colors and two line widths. The 
plotters automatically store pens 
and select new pens at the push of a 
button or on receipt of a program 
command. Prices start at $5300. 
Hewlett-Packard Co., Palo Alto, 
Calif. Circle No 296 

'Graphic system has 
MC68000 µc 

The model GS 8000 graphic 
system includes a 112-nsec. raster 
display processor and a Motorola 
MC68000 16132-bit µc. The system 
uses a 31-bit world-coordinate 
system, ·which provides a virtual 
resolution of 4 billion points per axis 
and accepts graphics primitives, 
including lines, circles, filled 
polygon areas and text, and retains 
them in memory. Hardware 
includes the graphics processor 
with a 64K-byte RAM and 24K-byte 
PROM, a display processor and 
parallel interfaces. Prices start at 
$26,200. Lexidata Corp., Billerica, 
Mass. Circle No 297 
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Interactive terminal 
supported by AD-2000 

The Series II vector refresh 
display terminal includes a 19-in. 
CRT with 2048 x 2048 addressabil
ity and built-in 16-bit µcs. The 
AD-2000 software package provides 
computer-aided design, total tool 
path design and numerical control 
tape production, fully annotated 
drawings and comprehensive man
agement information. The Series II, 

without software, sells for $15,000 
in single-unit quantities. Imlac 
Corp., Needham, Mass. 

Circle No 298 

Lexidata introduces 
video hard-copy recorder 

The model 4000 video hard-copy 
recorder produces black-and-white 
or 16 continuous-tone images from 
video output. The recorder gen
erates resolution of 1280 x 1024 

Thousands 
of 

"like new" 
produ«:ts 

with 
moneybatk 
guarantees. 

REI Sales Company 
(800) 227-8409 

In California (213) 993-7368, (415) 968-8845 or (714) 879-0561 
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provides a permanent, non-fading 
record. An optional built-in test 
pattern generator performs trouble- compatib 
shooting or calibration. A four-
channel multiplexer enables the unit magnet 
to be used with four display 
processors. Prices start at $5445 for 
a monochrome version and $8156 for tape to a 
a gray-scale version. Lexidata 
Corp., Billerica, Mass. 

Circle No 299 

Graphics tablets 
are pressure-sensitive 

These pressure-activated graph
ics tablets for cursor motion, 
handwriting input, soft keyboards 
and electronic blackboards are 
available in ballpoint pen- or 
fingertip-sensitive versions. The 
resistive-technology-based tablets 
provide analog coordinate output. 
Resolution is determined by the 
controller's A/n conversion, and 
resolutions of 1/4oooth of tablet 
dimensions are typical. Elograph
ics, Inc., Oak Ridge, Tenn. 

Circle No 300 
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with The IBEX Model STC-100 

• Standard 
7" and 10 

• Compatib 
systems. 

• Convenie 
RS-232 po 

• For byte-b 
the Perte 
system, s 
Buffered 

rminal. 

ulation of 
tape 
-100 

Write or phone for technical data. 

IBEX COMPUTER CORP. 
18730 Oxnard St./ Tarzana, CA 91356 
(213) 705-2517 TWX: 910-493-2071 
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The Computer Furniture That Fits 

Today's word process ing , personal computer and business 
computer systems are designed to improve your productivity. But, 
if your furniture isn 't right, that productivity can be lost through 
such factors as operator fatigu e. At Systems Furniture , we've been 
design ing and building computer furniture that fits for more than 
ten years. From DataDesks to printer stands. From work stations to 
term inal stands . Plus a variety of spec ialized furniture such as 
DataDesks with electroni c enclosures . With a wide array of 
furniture available from stock. 

For the computer furniture that fits, look to Systems Furniture, the 
first name in computer furniture. 

•• SYSTEMS FURNITURE COMPANY 
••• 2727 Maricopa Street, Torrance, California 90503 
•• (213) 533-1212 TWX 910-349-7518 

Computer furni ture that fits. 

SEE US AT NCC BOOTH #1334-1339 
CIRCLE NO. 172 ON INQUIRY CARD 

AOS On 
A NOVA<& 4/X? 

Wild Hare's 
MTSS Provides NOVA® Users 
With Multi-User Capabilities 

DG users now have a choice when upgrading to a mul
ti-user envi ronment Previously. the only way to support a 
true multi-user envi ronment was to upgrade toAOS. but 
not a nymore. 
MTSS provides all of the standard ROOS features for up 
to 16 users simultaneously and ea ch user is totally in
dependent. Users may edit. compile and execute p ro
gra ms written in FORTRAN IV. FORTRAN V. ALGOL. BASIC. 
MACS. etc . 
This means no software rewri ting 1s necessary. No new 
operating system need be installed 
More importantly, MTSS supports all NOVA· ·s as well 
as ECLIPSE· 's so no expensive hard ware upgrade is 
required 

Now Data General Users 
Have A Choice! 

CIRCLE NO. 173 ON INQUIRY CARD 
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memories 
Dataram announces 
memory for Honeywell 316 

The BC-316 bulk core memory 
system for Honeywell, Inc.'s model 
316 minicomputer is available in 7-
and 15%-in. chassis sizes. The 
smaller version holds as many as 
two 128K x 18 core modules; the 
15%-in. version holds as many as 
eight 256K-byte core modules. 
Average access time is 6.4 µsec., 
and data transfer rate is 156K or 
312K words per sec. Single-unit 
prices start at $9600 and $24,600, 
respectively for the 7- and 15%-in. 
versions. Dataram Corp., Cran-
bury, N.J. Circle No 301 

Add-in memory is 
PDP-11/44-compatible 

The PINCOMM 448 memory 
modules provide as much as 1024K 
bytes of storage and are hardware
and software-compatible with DEC 
PDP-11/44 minicomputers. They are 
available in 512K-byte, 256K-byte 
and 128K-byte increments. Diagnos
tics provide a full functional check of 
the data and error-correction 
circuits. A diagnostics and chip 
location chart allows direct isolation 
of failures at the chip level. The 
256K-byte version is priced at 
$3995 , the 1024K-byte version, 
$13,440 in single-unit quantities. 
Trendata Corp., Santa Ana, Calif. 

Circle No 302 

256K-byte memory 
fits on dual-width board 

The CI-1123 dynamic memory 
system for use with the DEC 11/23 
provides 256K bytes of memory on a 
dual-width board . The system 
includes a 4M-byte address field , 
parity checking, a 64K dynamic 
RAM, a 240-nsec. access time and a 
400-nsec. cycle time. Single
quantity price for a 128K x 9 
version is $1925. Christin Indus
tries, Inc., Westlake Village, Calif. 

Circle No 303 

MINI-MICRO SYSTEMS/April 1981 



THE SMA OMPUTER 
LARGE ENOUGH 

FOR 8 FULL-SIZE ADULTS. 
Small computers aren't kid's stuff anymore. 

Micromation's M/NET™ system delivers big 
computer power to small computer users. So 
do a lot of other products in single user systems. 

But M/NET has a feature just right for grow
ing companies. And for large companies with 
special applications. Ifs called upgradeability. 

Because when a company grows, so does 
its need for computer power. And thars where 
M/NET moves out ahead. For each user termi
nal you add, M/NET adds a processor and 64K 
of memory. Not just out to 3 or 4 users. But all the 
way up to 8 processors for 8 on-line terminals. 

So M/NET users don't suffer from the 
response-time delays common in other multi
user, micro-based systems. 

The M/NET system gives you the flexibility of 
a modular architecture, plus CP/M • software 
compatibil ity. And your choice of data storage: 
floppy disks and Winchester-type drives. 

Here at Micromation, we've spent four 
years building a professional company. 

We provide the technical backup, the service, 
and the support that business users-and 
business computer dealers and OEM's-de
mand. 

If you're serious about using computers to 
help your business, call us for the name of your 
nearest Micromation d istributor. And if you're a 
computer dealer thars serious about expand
ing your market coverage and customer base, 
call us for full details on our complete M/NET 
dealer support program. 

We'll show you why M/NET is the small com
puter large enough for you. 

Micromation, Inc. 1620 Montgomery Street, 
San Francisco, CA 94111 . (415) 398-0289 
TWX: 910/372-6011 

~D~w@~[fi]D@~ M/NET™ 
IT'S ONLY SMAll ON THE OUTSIDE. 
' CP/M ls a registered tradernar1< of Digital Research. © 1981. Micromation. Inc. 
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Pascal compiler 
runs under MOOS 

manipulating hex (16-bit unsigned) 
data values, strings and I/O. A set of 
floating-point and scientific func
tions are included, along with 
program chaining and dynamic I/O 
switching. The package includes the 
compiler, relocating assembler, 
linking loader and interactive 

This Pascal compiler runs under 
the MOOS or FLEX operating system. 
The compiler is said to include most 
of the Jenson and Wirth standard, 
except for pointers and records. 
Extensions are provided for 

274 

THE COMPLETE 
PRINTER LINE: 
800 243-9054 -1: 

" Digital Associates offers the widest selection of line printer 
systems plug-compatible with virtually any minicomputer 
manufactured. For drum, chaintrain , band, belt or matrix 
technologies, just call our toll-free number and our experts 
will help you pick the printer that meets your exact require
ments. Digital Associates has 27 different models to choose 
from so you don't have to settle for second best. 

With prices of up to 40% off the minicomputer manufac
turer's list, delivery in 30 to 40 days, installation by factory
trained technicians and a nationwide service network, it's 
easy to see why Digital Associates is the largest independent 
supplier of minicomputer printer systems. 

Digital Associates Corporation 
1039 E. Main Street, Stamford , CT 06902 TWX 710-474-4583 

*In Connecticut call (203) 327-9210 

CIRCLE NO. 175 ON INQUIRY CARD 

symbolic debugger for $215. Source 
on disk for the run-time library is 
$50. OmegaSoft, Sunnyvale, Calif. 

COBOL package 
detects errors 

Circle No 304 

The SELFIX06 COBOL-callable 
subroutine automatically detects 
and corrects keystroke errors in 
data-entry applications. The sub
routine also detects more than 99.9 
percent of all errors other than 
single-digit errors and transposi
tions. The user print program first 
supplies an 11-digit data field to be 
protected; SELFIX06 generates a 
corresponding six-digit check field 
to be printed. Selfix Corp., Lowell, 
Mass. Circle No 305 

C compiler intended 
for 68000 µp 

The C68 compiler executes on a 
DEC PDP-11 processor running the 
UNIX operating system. Consisting 
of a pre-processor, a compiler, a 
relocatable assembler, a linking 
loader, a support library and 
utilities, C68 generates programs 
that execute stand-alone or under 
operating system control on the 
Motorola 68000 µp . The compiler 
produces assembly-language code 
that is subsequently assembled into 
relocatable object code. Price of a 
single-CPU binary license is $950. 
Alcyon Corp., San Diego, Calif. 

Circle No 306 

Screen editor offers 
word processing for DG 

ZIP provides word-processor-like 
capabilities for programmers work
ing with Data General equipment. 
The Language command allows the 
programming language in use to be 
specified. ZIP can delete, move and 
copy program language statements. 
Statement label resequencing is 
permitted. ZIP enables a user to 
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point at the text on the screen to 
insert, move and copy material and 
to scroll the file up and down. Price 
is $900 for the DOS and MP/OS 
operating systems, $1200 for RDOS 
and $1800 for AOS systems. 
Information Processing Tech
niques, Palo Alto, Calif. 

Circle No 307 

Convergent announces 
Pascal compiler 

Convergent Pascal, said to 
conform to proposed rso standard 
ISO/IC9/SC5/NS29' runs on the 
vendor's 16-bit minicomputer under 
the CTOS operating systems. The 
package, also claimed to be 
compatible with ucsn Pascal, 
provides language extensions, 
including support for independent 
compilation with cross-type check
ing, lM-byte addressability via long 
pointers and a retype mechanism to 
control type interpretation. The 
compiler sells for $2500, with OEM 
discounts available. Convergent 
Technologies, Santa Clara, Calif. 

Circle No 308 

Package provides 
networking for P-E 3200 

NNF32, a network control task for 
Perkin-Elmer 3200 computers, 
interfaces with P-E's OS32 operating 
system and ZDLC protocol to provide 
a packet-switching network archi
tecture for multiple P-E systems. 
NNF32 performs packet assem
bly/disassembly, end-to-end flow 
control, packet switching, logical
connection maintenance, error 
control and adaptive routing. 
Features include: multiple prece
dence levels, data encryption and 
datagram and logical-connection 
operating modes. A single-CPU 
license is $5000. Transaction Data 
Systems, Inc., Orlando, Fla., 

Circle No 309 
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Reconfipre your 
PDPll Unibus· 
with the 
push of 
a button. 
Do you need 
to share 
peripherals? 
Do you have 
multiple cpu' s 
with a limited number of peripherals? 
Do you need to selectively choose 
which peripheral is on the bus? 
If so, Datafusion Corporation's OSRll-A Busrouter can help. It is a 
passive , manually operated device to perform the physical and 
electrical switching of the Unibus''' for PDPl 1 series computer systems: 
up to eight switching planes (i.e., configurations) ; electromechanical 
switching relays (simple, high reliability, minimal electrical loading). 

Essentially, each Busrouter 
switching plane can be 
viewed as a single pole, mul
tiple throw switch. 

The application shown here 
is a situation opposite the 
first, where one peripheral 
bus can be switched between 
two cpu's with the cpu not 
selected being terminated. 

BUS1 ---0,.,,_ 
".---CPU 

BUS2 ---0 

CPU1=@,.,,_ "'---BUS i TERMINATOR 

CPU2 : 
' 

~BUS 

Many more configurations are available such as sharing multiple 
peripheral devices between multiple cpu's and then selectively 
choosing to switch each one or all to one cpu or another. 

Other PDPll products available are a bus repeater, bus cable 
tester, and an associative processor for high speed text search -
a hardware approach. 

We also have some ideas for the application of our products which 
might not have occurred to you. If you can't get the performance that 
you would like. from your PDPll system, maybe we can 
help . Please telephone our Marketing Manager at 
(213) 887-9523 or write to Datafusion Corporation, 
5115 Douglas Fir Road, Calabasas, California 91302. 

*TRADEMARK OF DIGITAL EQUIPMENT CORPORATION 
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What TECO* does 
for minis, TED will 
do for your micro. 
TED shares all the major features that 

make TECO* such a powerful text editor: 
Sophisticated macros 

Conditional & iterative command execution 

Conditional & absolute branching 

43 a-registers 

35-entry push-down stack 
You'll also find some elegant enhance

ments among TED's 120-plus commands. 
These include selectable editing buffer, 
easier macro handling and hexadecimal 
processing. 

TED and user manual $150 

Manual alone $ 20 

TED's compatible with Z-80*-based sys
tems supporting standard CP/M *. We rec
ommend at least 24K bytes RAM. Please 
specify diskette format. 

SEND FOR FREE COMMAND SUMMARY 

Ofsmall system design 
PO BOX 4546 MANCHESTER, NEW HAWPSHIRE 03108 

TELEPHONE 603-432-7929 

•TECO" Digital Equipment Corp.; Z-80® Zilog Inc.; 
CPIM® Digital Research Inc. 
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Operating system is 
add-on for IBM Series/1 

The program executive system 
(PXS), a supplement to the EDX 

operating system for IBM Series/1 
computers,provides user facilities for 
program development and distrib
uted-processing operations. PXS, 

with its own high-level language, 
automatically performs functions 
that otherwise must be coded 
during applications development or 
handled by an operator at execution 
time. Price for a license for the 
development components of PXS is 
$1250. Alan Hochschild, Inc., San 
Francisco, Calif. Circle No 310 

ZSOOO cross-assembler 
runs on IBM 370 

This cross-assembler for the Zilog 
zsoo2 µp uses the IBM 370 as a host. 
Input is assembler source on cards, 

HAVE IT YOUR WAY. 

using Zilog mnemonics and conven
tions. The output is hexadecimal 
code in Tektronix format with 
checksum on cards. The output may 
also be transmitted over telephone 
lines directly to the zsooo. The 
package sells for $960 on magnetic 
tape with a reference manual. Alan 
Associates, State College, Pa. 

Circle No 311 

SDA develops 
prompter for COBOL 

Prompter allows COBOL users to 
create SCORE parameters in a 
conversational mode. SCORE, a 
COBOL program generator, can 
define program requirements in the 
form of single nonprocedural 
statements. SCORE writes COBOL 

programs by specifying the problem 
variables. With SCORE Prompter, a 
programmer need not be concerned 

25 ips standard and 100 ips streaming for only $3815.* 
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Get the only tape subsystem in the world that works with 
ANY Data General CPU or DG emulator, at a price you 
would expect to pay for only a tape drive. It's the most 
cost- effective tape backup available for Winchester 
disc drives, giving you maximum storage in the 
shortest possible time. 

Rianda has combined its unique Model 
22XX mag tape adapter with the versatile 
Cipher Microstreamer to form a price/perfor- -
mance package never before available. 

• Compatible with IBM and ANSI nine 
track standards. 

• Handles eight drives in any combina-
tion of NRZI, PE and GCR. 

• 40 Mbyte transfer in under 
five minutes. 

Find out for yourself why this is 
the most cost-effective tape subsystem you can 
buy. It's available for immediate delivery. Call today. 

RIAN DA • 1 00 Piece quantities. 

Microstreamer is a trademark of 
Cipher Data Products, Inc. 

Rianda Electronics, 2535 Via Palma, Anaheim, CA 92801 . Telephone (714) 995-6552. Telex 18-1623. 
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with card column numbers or the 
creation and maintenance of card 
decks. SDA, New York, N. Y. 

Circle No 312 

Package provides 
computer security 

The CONTROL package, imple
mented for the DEC PDP-11 under 
the RSTS/ E operating system, 
permits security management 
personnel to monitor interaction at 
randomly selected terminals with
out interruption or intrusion into 
job sessions. This activity cannot be 
detected by a user. All keystrokes 
entered at the user terminal and all 
information presented to the user 
terminal are also presented to the 
terminal of the security manager. 
Price is $595. Clyde Digital 
Systems, Bedford, Mass. 

Circle No 313 

Software briefs 
Mini-Micro Systems receives doz

ens of news releases each week 
about new software products that 
may not warrant the detail included in 
the foregoing New Software section. 
Nevertheless, we don't want to deny 
readers the opportunity to get more 
information about the latest software 
developments. Toward that end, we 
offer the following brief entries, 
compiled and edited by Malcolm L. 
Stiefel , contributing editor. 

LANGUAGES AND DEVELO~ 
MENT TOOLS. Advanced Systems 
Design, Los Angeles, announces a 
Pascal string routine for IBM 

mainframes, Digital Equipment 
Corp. minicomputers and µcs. 
Circle No 418 ... 0ntel Corp., 
Woodbury, N. Y., announces a 
FORTRAN compiler for its MDOS and 
HDOS operating systems. Circle No 
419 ... Pactel, London , England, 
unveils a cross-assembler and Intel 
8048 simulator for Digital Equip
ment, Data General, Harris, 
Hewlett-Packard and Prime com
puters. Circle No 420 ... Software 
Tools, Willowdale, Ontario, has a 
new Pascal cross-compiler for Intel 
8086 and Digital Equipment 
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DIGITEC""S 
6410 & 6420 
ELECTROSENSITil.IE 
ALPHANUMERIC PRINTERS 
* 64 CHARACTERS 

0123456789 ABCDEFGH 
IJKLMNOPQRSTU~WXYZ@ 
( )?=;:/-.,+*)(!%$#& 
!-' .. []{} 

* 21 CHARACTERS/LINE 
32 OPTIONAL 

DIGITEC-~ S 
6450 8, 6460 
THERMAL ALPHANUMERIC 
PRINTERS 
* 64 CHARACTERS 

0123456189 ABCDEFGH 
IJKLMNOPQRSTUUWXYZ@ 
( ) ?= ; : / -.,+*)(&%$#" 
!',,(]{} 

• 21 CHARACTERS/ LINE 

* SERIAL/PARALLEL 
INPUT 

CIRCLE NO. 10 ON INQUIRY CARD CIRCLE NO. 20 ON INQUIRY CARD 
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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 
• EON 
• Electro-Optical Systems 

Design 
• Electronic Business 
• Electronic Packaging & 

Production 
• Foodservice Distribution 

Sales 
• Foodservice Equiprtient 

Specialist 
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• Institutions 
• Mini-Micro Systems 
• Modern Materials H'andling 
• Modern Railroads 
• Package Engineering 
• 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 

Illa• lallwara 
PDP-lls under RSTS, RSX-11 and 
IAS. Circle No 421. .. Western 
Wares, Placerville, Colo., announc
es a relocatable assembler for 8080, 
8085, Z80, CP/M and ISIS-II systems. 
Circle No 422 ... Synergistic Sys
tems, East Thetford, Vt., has a new 
BASIC language-development tool 
for Texas Instruments' DS990 
computers. Circle No 423 ... Soft
ware '70, Anaheim, Calif., unveils 
FORTRAN IV extensions for mini
computers and µcs. Circle No 
424 ... Wintek Corp., Lafayette, 
Ind., introduces a FORTRAN 
compiler for its Sprint 68 develop
ment system and UCSD operating 
systems. Circle No 425. 

UTILITIES, COMMUNICATIONS 
AND OPERATING SYSTEMS. 
Communications and Special 
Software, Spring Lake, Minn., has 
a voice response package for 
Honeywell Level 6 and DPS 6 
computers and GCOS MOD 400 
operating systems. Circle No 
426 ... Interplex, Inc., Mountain 
View, Calif., announces an EPROM 
programming update for Digital 
Equipment LSI-11 computers and 
RT-11 operating systems. Circle No 
427 ... Prosoft, North Hollywood, 
Calif., introduces a "software 

speedup" analysis for BASIC 
programs for Radio Shack TRS-80 
model 1 Level II and disk BASIC. 
Circle No 428 ... Star-Kits, Mount 
Kisco, N. Y., unveils a memory dump 
via loudspeakers for 6800 and 6809 
µps, Circle No 429, and a monitor 
for 6809 µps. Circle No 430. 

Transactions Data Systems, 
Inc., Orlando, Fla., has an 
interface-to-transaction controller 
for multidropped terminals for 
Perkin-Elmer computers. Circle No 
431... Viking Software Services, 
Inc., Tulsa, Okla., introduces a 
forms manager for terminal data 
entry for Digital Equipment PDP-11 
and VAX-11 computers. Circle No 
432 ... Xmark Corp., Costa Mesa, 
Calif., unveils a multi-work-station 
controller for its office automation 
systems. Circle No 433. 

BUSINESS APPLICATIONS. Cim
arron Corp., Costa Mesa, Calif., 
announces its Attorney accounts
recei v ab le and time-accounting 
package for Commodore 8032 
computers. Circle No 439 ... Cyber 
Engineering Corp., Huntsville , 
Ala., introduces a stock-market
analysis package for Hewlett
Packard 9845 computers, Circle No 
440. 

ADDmONAL INDEPENDENT SUPPLIERS 
OF WORD-PROCESSING PACKAGES FOR DESK-TOP COMPUTERS 

(Refer top. 123) 
CharlH Mann a Anoclat• 
Micro Software Division 
7594 San Remo Trail 
Yucca Valley, Calif. 92284 
Computer Martcetlng Corp. 
116 South Mission 
\Nenatchee,\Nash.99801 
Computer ..... 
30 Hwy, 321, N.\N. 
P.O. Box 2292 
Hickory, N.C. 28601 
Computer Supermarket, Inc. 
430$. Palm 
Hemet, Calif. 92343 
cw Applications 
1778Plaza 
1778 East Jefferson St. 
Rockville, Md. 20852 
Unique Automation Products 
Suite L 
17922 Sky Park Circle 
Irvine, Calif. 92714 

Data Processing Design, Inc. 
Suite a 
6980 Aragon Circle 
Buena Park, Calif. 90620 
Merrimack Systems 
P.O. Box 5218 
Redwood City, Calif. 94063 
Micro Diversions, Inc. 
8455-D Tyco Rd. 
Vienna, Va. 22180 
Monument Computer Service 
Village Data Center 
P.O. Box803 
Joshua Tree, Calif. 92252 
Technical Analysis Corp. 
120 W. \Nleuca Rd., N.E. 
Atlanta, Ga. 30342 
Wagner Data Systems 
1518 NBC Bulldlng 
San Antonio, Texas 78205 
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THEDSD440. 
TOTAL DEC® RX02 
COMPATIBILITY, 

AND MORE. 
The DSD 440 is the only alternative to the DEC RX02 that's 

100% software, hardware and media compatible with 
LSl-11, PDP®-11 and PDP-8 computers , including those 

with extended memory. It can be configured as an 
RX02 for DEC double density or IBM 3740 single 
density recording, or as an RX01 for backward oper
ating system compatibility. 

MORE 
A 512-byte hardware bootstrap is built into all 

PDP-11 and LSl-11 interfaces. It loads system software 
automatically from either single or double density 

diskettes. Extensive self-testing is DIP-switch select
able with the " Hyperdiagnostics" that run without being 

connected to a computer. The low profile 5114 -inch DSD 440 
features write protection and diskette formatting . 

FASTER 
The optimized DSD 440 microcode increases system throughput 

when using the RT-11 foreground/background monitor. In partic
ular, the DSD 440 with an LSl-11 runs fill and empty buffer opera

tions 20% faster than an RX02. 

FOR LESS 
The DSD 440 is the RX02 compat

ible flexible disk system that combines 
high performance and advanced fea

tures with fast delivery ... at a lower price. 
For further information , call or write Data 

Systems Design today. A data sheet and 
price list will be forwarded to you 
immediately. 
® Trademark of Digital Equipment Corporation 

EASTERN REGION SALES 
Data Systems Design, Inc. 

51 Morgan Drive, Norwood, MA 02026 
Tel : (617) 769-7620 TWX: 710-336-0120 

WESTERN REGION SALES 
Data Systems Design, Inc. 

2560 Mission College Blvd. , Suite 108 
Santa Clara, CA 95051 Tel : (408) 727-3163 

CORPORATE HEADQUARTERS: Data Systems Design, 3130 Coronado Drive, Santa Clara, CA 95051 
Tel : (408) 727-9353 TWX: 910-338-0249 

CIRCLE NO. 184 ON INQUIRY CARD SEE US AT NCC BOOTH #5322 
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Publication explains 
laser trimming 

The W511 functional DC laser trim 
system is detailed in a brochure. 
The six-page booklet describes 
measuring, trimming, controlling, 
handling and programming. The 
pamphlet also features multiple 

voltage sources; a Q-switched YAG 

laser; a galvanometer beam posi
tioner; data-gathering and reduc
tion software; and data-logging, 
distribution and correlation
analysis information. Teradyne, 
Inc., Boston, Mass. 

Circle No 314 

Booklet examines 
rotating components 

A line of process control 
components is detailed in a catalog. 
The 36-page booklet lists tachome
ter generators, DC motors, ' speed
dri ve and indicating systems, 
digital comparators and control 

----------------------------------, systems. The catalog also contains 

280 

Computer Homicide! 
Prevent it with a 

CLARY UPS 

Have you ever seen a compurer 
die before your eyes? Pull rhe plug 
and see whor happens! Your 
compurer's life span is at the mercy 
of faulty utility power. A power 
disturbance of only milliseconds will 
cause equipment failures and data 
errors. A loss of power will cause a 
computer crash leaving your 
compurer a silent victim. 

A CLARY Uninrerruprible Power 
System (UPS) will guarantee 

"No break. clean power"for your 
Telecommunications. security. 
medical laboratory. process conrrol 
and compurer systems. Protecred 
by a CLARY UPS you con literally pull 
the plug and your compurer will 
never know it. 

UPS available from 750VA to 
1 SKVA. We hove a limited supply 
of U.S. Dept. of Commerce Reports 
entirled . "The Effects of Electrical 
Power Variations Upon Computers : 
An Overview ". For a Free copy 
and more information on UPS. 
please coll or write to: 

CLARY CORPORATION 
.'.320 W. Clary Avenue 
Son Gabriel. CA 91776 
(21.'.l) 287-6111 

TWX 910-589-.'.l.'.369 

@RVCORPOR'<J"ION 

CIRCLE NO. 185 ON INQUIRY CARD 

technical information, specifications 
and applications. Servo-Tek Prod
ucts Co., Hawthorne, N .J. 

Circle No 315 

Pamphlet details 
fiber-optic transmitter 

The OTX5000 series fiber-optic 
transmitter is described in a 
four-page data sheet. The pamphlet 
details the system's semiconductor 
diode laser and feedback
stabilization system. The data sheet 
also details applications and 
specifications and includes a block 
diagram, a dimensional drawing and 
performance curves. Optical Infor
mation Systems, Elmsford, N. Y. 

Circle No 316 

Bulletin covers 
electronic furniture 

A line of electronic technical 
furniture is described in a catalog. 
The four-page booklet covers 
pre-wired and dedicated circuits, 
plan views of a basic unit and add-on 
units. The catalog also details 
information-processing work-center 
installations, options and accesso
ries. Structural Concepts Corp., 
Spring Lake, Mich. Circle No 317 

Brochure details magnetic 
data storage products 

A line of data-storage products is 
described in a brochure. The 
illustrated pamphlet details disks, 
magnetic data storage media and a 
protective case. The brochure lists 
configurations, model compatiblity, 
dimensions and capacity informa
tion. The Standard Register Co., 
Dayton, Ohio. Circle No 318 
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Series 
630 

A must for 
your consideration 
because the Series 630 
starts where other terminals stop. 
The 630 is a smart state-of-the-art ergo
nomical ly designed terminal which 
incorporates quality, reliabi lity, and the 
flexibility to adapt to your system at a 
price which helps keep your overall 
system cost down. 

The 630 has many standard features to 
complement your system. A few of these 
are detached keyboard with the reliable 
reed switch technology, non glare 
screen, full editing capabilities , 
user.programmable auxiliary 1/0 
port and horizontal split screen, 
six user defined function keys, 
and upper and lower case 
characters . 

TEC also offers an array of 

Made 1n U.S A 

SEE US AT NCC BOOTH NO. 542/543 

Quite frankly, 
when it comes to OEM 

terminals, TEC far exceeds competition . 

designed with 
the OEM in mind 

options to make the 630 even more 
attractive to you, some of which are tilt/ 
swivel terminal base, 96 character limited 
graphics set, composite video output, 2, 
4 , or 8 pages of memory with paging or 
scrolling. 

TEC has been in business for over 23 
years. We know how to make OEMs 
happy, we have built CRT terminals for 
them for over 15 years. That 's a long time 

and we 're proud of it. We believe 
in providing individual support 
to all of our customers, espe-
cially after the sale has taken 
place. TEC will also modify or 
completely redesign its ter
minals to meet your exact 
requirement. 

CIRCLE NO. 186 ON INQUIRY CARD 

For a detailed brochure on the 630 or 
other TEC terminals , or for applications 
assistance, contact TEC today. 

TEC, Incorporated 
DECADES OF SUPPORT 
Corporate Headquarters 
2727 N. Fairview Ave. 
Tucson, Arizona USA 85705 (602) 792-2230 
TWX 910-952-1377 Telex 16-5540 
• Boston (617) 879-6886 
• Chicago (312) 655-1 060 
• Cincinnati (513) 984-6620 
• Los Angeles (714) 848-3 111 
• Minneapol1s(612)941-1120 
• Philadelphia (201) 780-6700 
• San Francisco (408) 374-2660 
• Washington 0 C (703) 354-1222 
• West Palm Beach (305) 684-1604 

TEC International , In. c. E 
European Sales Office 1 .... ® 
Avenue Louise 148-Box 6 ~ 
1050 Brussels , Belgium 
(02) 649-81 54 Telex 846-63553 
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Booklet details CMOS 
switches and multiplexers 

A line of dielectric and non
d ielectric isolated linear CMOS 
switches and multiplexers is 
detailed in a catalog. The 56-page 
booklet includes functional dia
grams, truth tables, ordering 

information , performance and 
switching characteristics, test 
circuits and absolute maximum 
ratings. The catalog also provides 
packaging information, terminology 
and circuit applications. Micro 
Power Systems, Inc., Santa Clara, 
Calif. Circle No 319 

TDX PERIPHERALS 

282 

Division of GAW Control Corp. 
150 New York Avenue, Haleslte, NY 117 43 
(516) 423-3232 

CIRCLE NO. 187 ON INQUIRY CARD 

Integrated communications 
detailed in a catalog 

A line of integrated communica
tions products is detailed in a 
brochure. The 12-page booklet 
describes transport, command and 
exchange functions; modems; multi
plexers; voice digitizers; network
control and management systems; 
and terminals. The publication also 
contains network schematics and 
applications. Codex Corp., Mans-
field, Mass. Circle No 320 

Brochure details 
CAD/CAM system 

The AD-2000 automated design, 
drafting and manufacturing system 
is described in a brochure. the 
12-page pamphlet details the 
CAD/CAM software system, drafting 
functions, geometric elements and 
numeric control. The catalog also 
lists available forms, applications 
and management information and 
provides a question-and-answer 
section. Manufacturing and Con
sulting Services, Inc., Santa Ana, 
Calif. Circle No 321 

Publication describes 
display systems 

The SM-810-001/002 display sys
tems are detailed in a booklet. The 
16-page catalog provides a system 
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HERE ARE THE COMPUTER 
INDUSTRY PUBLICATIONS THAT AUDIT 

READER OWNERSHIP OF 
MINICOMPUTERS AND MICROCOMPUTERS 

1. Mini-Micro Systems 
2. 
3. 
4. 
5. 
Only Mini-Micro Systems audits the actual number of readers who have minicomputers 
and microcomputers. Check our June 1980 BPA statement and you 'll see that 66,462 
Mini-Micro Systems readers reported minicomputers and microcomputers at their 
specific location. We didn't just ask readers if they had this equipment, we asked them 
to write in the manufacturer and specific model numbers. No one goes this far to 
document minicomputer and microcomputer usage among its readers. 

These 66,462 readers don't manufacture computers. They are the systems integrators 
and sophisticated end users who spend more than $10 billion* each year for mini
computers, microcomputers, CRT terminals, printers, tape and disk drives, data 
communications equipment and a variety of peripheral equipment and services. Add 
them to our 15,000 readers who are with original equipment manufacturers and our 
10,000 readers who are consultants specifying minicomputer and microcomputer 
equipment and you have one of the most powerful combinations in the market. 

No other computer industry publication knows more about its readers , or the mini
computer and microcomputer markets, than we do. To prove it, call your Mini-Micro 
llj'71~~~ ... -Systems regional sales manager and get a copy of our latest 

~.... BPA statement. 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 (7 14 ) 851-9422 
Los Angeles (213) 933-9525 
San Francisco (408) 243-8838 

"Projections based on statistics.compiled for the 1980 Mini-Micro 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 Distribution News • 
Foodservice Equipment Specialist· Institutions· Mini-Micro Systems· Modern Materials Handling· Modern 
Railroads• Package Engineering· Plastics World· Professional Builder/ Apartment Business· Purchasing 
Magazine· Security World• Security Distributing & Marketing· Semiconductor International· Service World 
International· Specifying Engineer· Traffic Management· U.S. Industrial Directory 

CIRCLE N0.188 ON INQUIRY CARD 
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overview and describes system 
operation and program sequences. 
The brochure also explains da
ta/control word-entry and status
read for handshaking entry and 
dynamic-mode operation. Beckman 
Instruments, Inc., Scottsdale, 
Ariz. Circle No 322 

Bulletin details 
dot-matrix printers 

HEAD 
FOR 
THE 
BEST 

A line of dot-matrix printers for 
air cargo, oil drilling, research and 
wholesale/retail-labeling applica
tions is described in a brochure. The 
pamphlet discusses the printers' 
hammer-bank printing mechanism 

WEST REX 
DOT MATRIX PRINTERS 

MODEL 801 
LOW PROFILE 
LOW WEIGHT 
PRINT HEAD 

The unique, low 
profile WESTREX 801 
Print Head is used in 

all 800 Series printers. 
It features a 7 needle 

vertical array with minimum 
friction , straight needle paths, 

low power consumption , a 100% 
duty cycle and an average life 

of 100 million characters. 

co 
0 
0 

en 
m 
:a 
m en 

WESTREX 800 Series of 150 character per second , alphanumeric bi-directional 
printers include split platen , flat bed slip / document and 51 to 96 column journal 
printers in a variety of standard models to suit many OEM applications . All utilize 
the same simple , reliable drive system, head position sensors, ribbon transport 
mechanism and other quality tested components for maximum cost effectiveness. rn :,~,:~~.,~cw~: ~:~:~s 110-112 

Utton WESTREX OEM PRODUCTS 
1140 Bloomfield Avenue, West Caldwell , N.J. 07006 (201) 227-7290 
IN FRANCE - WESTREX OEM PRODUCTS 

103-107 Rue de Tocqueville , 75017, Paris , France 01-766-32-70 
IN SWEDEN - WESTREX OEM PRODUCTS 

Box 3503, S- 17203 Sundbyberg , Sweden 46/ 8+ 981100 

CIRCLE NO. 189 ON INQUIRY CARD 
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and "print-draw" capability. The 
brochure also includes graphics, bar 
codes, labels, alphanumeric forms 
and functional and general specifica
tions. Printronix, Inc., Irvine, 
Calif. Circle No 323 

Guidebook details data
communications network 

The Dataswitch intelligent 
switching system for on-site 
data-communication networks is 
detailed in a guidebook. The 
20-page booklet describes network 
design and components and exam
ines software configurations, opera
tor language, operator control and 
automatically recorded statistics. 
Develcon Electronics Inc., Doyles-
town, Pa. Circle No 324 

Booklet examines 
1/0 subsystems 

A line of industrial r/o subsystems 
is detailed in a brochure. The 
32-page booklet describes the IPl lx 
and IPV12 subsystems for local 
process monitoring and control; the 
IP300 stand-alone µc system; and 
the DPM50, an LSI-11 /23-based 
monitor and control subsystem with 
multidrop communications support. 
The brochure also summarizes 
specifications and configurations. 
Digital Equipment Corp., Merri-
mack, N.H. Circle No 325 
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Come and see the latest 
advances in Computer 
Manufacturing Technology! 

April 15-16, 1981 
Sheraton Twin-Towers Convention Center 

Orlando, Florida 

Make things happen ... 
The Southeast is ushering in a new era of multi-million 
dollar growth and leadership in computer engineering, 
design , research and testing . 

We've put it all together ... 
• THE EXHIBITION - over 200 displays and 
state-of-the-art demonstrations of the latest elec
tronic equipment , components and test instru
ments enhanced by computerized capabilities of 
leading manufacturers and suppliers . 

• PLUS THE ELECTRONICS TEST CENTER - a 
special section on the exhibition floor devoted 
exclusively to electronic testing , equipment, 
accessories and systems. 

Plan now to attend . • • 

• THE CONFERENCE - technical sessions led 
by top industry professionals covering a wide
range of subjects from backplanes and flex
c i rc u it ry , digital and hybrid testing to 
microelectronics and components . 

Last year's show was attended by more than 3,500 electronics and computer engineers , designers and 
microelectronics specialists . Whatever area of circuit boards or microelectronics you specialize in , make 
plans now to attend SOUTHEAST PRINTED CIRCUITS & MICROELECTRONICS EXPOSITION '81 . 

SHOW HOURS: 
10:00 AM to 5:00 PM Wednesday 

10:00 AM to 4:00 PM Thursday 

TECHNICAL PROGRAMS 
9:00 AM daily 

ORGANIZED BY: 

Industrial & Scientific Conference Management, Inc. 
222 West Adams Street , Chicago, Illinois 60606 
(312) 263-4866 Telex 256148 

C£Ci A Cahners Exposition Group Company 

SAVE $5.00 
FREE ADMISSION TO 

EXHIBITS WITH THIS AD! 
Make copies and bring your associates. 

8 

CIRCLE NO . 190 ON INQUIRY CARD 
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Designer's 
Guide 

to FIBER 
OPTICS 

A Designer's Guide to 
FIBER OPTICS 

This comprehensive, authoritative 
guide covers all aspects of fiber-optic 
systems. Totalling 60 pages, it 
provides full understanding of the 
components, their key parameters 
and how they relate to fiber-optic 
system design. 

• Part 1 - Understanding glass 
fibers and their parameters 

• Part 2 - Matching sources and 
detectors to the fibers 

• Part 3 - System-design 
considerations 

• Part 4 - Building a fiber-optic 
system 

• Part 5 - What's available today: 
Fibers, connectors, sources and 
detectors 

r······ 
Send to: 

I Fiber Optic Reprints 
EON Magazine 

I 221 Columbus Ave 
I Boston, MA 02116 

--, 
I 
I 
I 

Please send copies of 
I Designer's Guide to Fiber Optics I 
I - $4.00 ($5.00 Non-USA) 

I Check or money order must accom
pany each order. No COD. MA 

I residents add 5 % sales tax. 

I Send to: 
Name _________ _ 

I Title 
I Company ________ _ 

I Address _________ _ 
City __________ _ 

I State _____ Zip ___ _ 

I 

I 

I 

I 
I 

I 

I 
I 

L •• MMS4/8 1 .I ------



llassiliall Ills 
HARDWARE 

- - ..... 
NEW SURPLUS EQUIPMENT C 

> • Tl printers , Model 743 KSR data terminals 
including RS232 communication cable. 
price $650. 

> • Intel computer cards , model SBC 80/ 10A, 
single board. price $350. 

• Intel computer cabinets , model SBC 660 . 
includes 8-card slot rack , power sup
plies. 19-inch rack mount with front 
panel , price $1 ,000 . 

• Intel 75 integrated circuits , B2 708. 2C 417. 
$8 each . 

Contact: Model Specialties Inc. 
300 East Oak St. 

Oak Creek, WI 53154 
Tel : (414) 764-5640 

Ask for Stan 

CIRCLE NO. 200 ON INQUIRY CARD 

6800 Micro Modules 

FOR INTERFACING TO : sensors , 
tronsducers , analog signals , sole
no ids . relays , lamps , pumps , AC 
motors, DC molors. stepper motors , 
keyboards. d isplays,488 GPIB. 

ADDITIONAL FEATURES: 6800 MPU , 
counter/ timer .fail safe battery backup 

-------- ---, Winlek Co1p 

\\'IN'l'EI~ 
1eo1 South Street 
Lafayette 1N 4 7904 _____ _____ .J 317 742-84215 

CIRCLE NO. 201 ON INQUIRY CARD 

DEC and DATA GENERAL 

100 
SYSTEMS 

11/23, 11/34 
11/44 and VAX 
AVAILABLE NOW 

FREE CATALOG 

~ 
S413MM 

This space should be 
working for you. 

For details call : Linda Lovett 
(617) 536-7780 

MINI-MICRO SYSTEMS/April 1981 
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HEWLETT • PACKARD 
DEC 

SURPLUS 
LARGE SUPPLY OF 

TAPE DRIVES DISC DRIVES 
SYSTEMS CPU'S 
MEMORY l/OCARDS 
PARTS COMPONENTS 

BUYING* * * *SELLING 
2356 Walsh Ave., Santa Clara, CA 95051 (408) 727·0431 
For domestic and international sales TWX 910-338-7330 

CIRCLE NO. 202 ON INQUIRY CARD 

r--- PDP-8 MODULE EXCHANGE ---, 
t 
t 
t 
t 
t 
t 
t 

We have hundreds of PDP8 Modules in stock from the clas- f 
sic-8 through the new PDP8-A. If you have a module failure 
and need quick response, call us. We will send you a replace- f 
ment module overnight, or same day service if you want it f 
over the counter at the nearest airport. You will be charged 
the current price for the module when delivered. Then , send f 
us your repairable module for the exchange credit. Ask for our f 
exchange rates. 

Contact Brier: 9 a.m. · 5 p.m., 214/428-5300; f 
after 5 p.m., 214/278-4031 

FEDERATED CONSULTANTS INC. f 
L----~~~~~~~~~~----~ 

RSX·11M SYSTEMS 
Ready to Use 

TABLE TOP MODELS 
TT-1 TT·20 

LARGE DISK SYSTEM 
TT-160 

100% DEC® System 
VT-103 VT-103 
LSl-11/2 LSl-11/23 
64 KB Memory 256 KB Memory 

VT-100 
LSl-11/23 
256 KB Memory 

RX-021 MB Floppy CADS 20 MB Winchester 
4 Serial Lines DEi Tape Backup 

2 80 MB Storage Modules 
12 Serial Lines 

RT-11 or RSX-11M 8 Serial Lines 
RSX-11M 

RSX-11 M 

$ 9,500 $ 22,000 $ 38,000 
Integrated TU58 Tape Option $900 

Configurations include: 
Fast delivery, cabl ing, manuals, and media. 

Thirty day warranty. 

ADVANCED COMPUTER SYSTEMS, INC. 
250 Prospect Street 

Waltham, Massachusetts 02154 
617-894-3278 ,,,,__..,........,. ............ ..._ ......... -.,,..,,,..,,. 
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SOFTWARE 
................•.......•••.•• 

MICROPROCESSOR SOFTWARE • . 
8048, Tl9900, 8080/8085, 6800, 6502, Z80, etc. • 

Fortran IV Microprocessor Cross Assemblers and : 
Simulators for all computers. Over 250 installations • 
on 16-bit minis to 60-bit maxis (over 25 different : 
manufacturers). Features include macros, condi- • · 
tional assembly, cross reference tables, etc . Most : 
assemblers are relocatable and include linking • 
loaders. For more information contact Microtec, : 
P.O. Box 60337, Sunnyvale, CA 94088. (408) 733·2919. • . ..•••..........•••.••••.•..•• 

IBM SERIES/1 
SOFTWARE PEOPLE 

Spec1al1zed design . programming . and consulting · 
contract or customized application & systems pro
gramming (EDX . PL/ I. COBOL. MTM) . Senes / 1 
system 1nterfar,e (between MVS and EDX system) . 
MVS conversion consulting and programming . 
HASP or JES2 modilicat1on 

lnforseNnu A nuinatftnent, Inc. 
3770 E. Fisherville Q Q 
Downingtown , PA 19335 ~ 
Telephone: UU U 
(215) 269-9324 after 5:00 p.m. 269-8595 

Classified Ads· conlinued on next page 
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TI990 
FINANCIAL CONTROL 

SOFTWARE 
ANSI 74 COBOL 

•Payables• Receivables 
•General Ledger• Payroll 
• Order Processing 
•Inventory Control 
Comprehensive interactive, 

multi-terminal systems. 
Complete documentation. 

GREAT IAKES~ 
INFORMATION SYSTEMS LTD. 

5 Research Drive 
Ann Arbor, Michigan 48103 

(313) 663-6402 

CP/M COMMUNICATIONS 
Comprehensive menu driven program sup
ports links with timeshare & other CP/M 
systems. Disk buffer allocates to available 
RAM. Terminal mode feature: Session log 
to disk. File transfer modes perform auto 
disk page w/o data loss: XON/XOFF or 
CRC 16 protocol. Supports acoustic and 
auto dialing modems. Local mode disk dir, 
rename, delete, login, console echo, con
trol display, session log. 
$250 Source $75 Object 
Free brochure on other 8080/Z80 products 
(Utilities, Subroutines. Language Systems) 
Hawkeye Grafix Phone: 213/348-7909 
23914 Mobile• Canoga Park• 

a.,.. _____ C.!,2,l~~----..1 

MICROPROCESSOR FIRMWARE 
AIS provides cost effective, custom, 
state-of-the-art firmware using the 
latest in real-time emulating develop
ment systems. 

• Intelligent Disk Controllers/File Managers 
• CRT Operating Systems & Screen Drivers 
• Multi-Personality Operating Systems 
• Multiprocessor Operating Systems 

CIRCLE NO. 204 ON INQUIRY CARD • In Circuit or Out Of Circuit Debugging 

RSX-11M 
speaks DCL* 

*DIGITAL 
~ COMMAND 

~o LANGUAGE 

•CREATE COMMANDS! 
•SAVE POOL SPACE TOO! 

MAKES RSX-11 M SIMPLE TO USE 
SAVES YOU TIME AND MONEY 

•English commands 
•like VAX/V MS and RSX-11 M-PLUS 
• on line help, hints, and examples 
•easy to install NO SYSGEN required 
•ful ly supported 
• complete documentation 
• $795, available immediately 

NOVATIVEC'> 
co<.:.-'i'S><:o0 ~()~1>--~0<.:.-\0'"'" 

"(,c_ ~ANDREW RUBEL & ASSOCIATES, INC. 
~~One Soldiers Field Park 605 
3~VMUOS Boston, MA 02163 (617) 876-7993 

CIRCLE NO. 205 ON INQUIRY CARD 

PROJECT MANAGERS 
AND ENGINEERS 

If you need a fast , flexible, efficient, low-cost tool 
for managing projects; if you need results in 
minutes instead of hours or days, you need 
MicroPERT (tm) 

MicroPERT (Im) Project Management System 
offers features unparallel 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. 

MicroPERT (tm) is available for purchase or ren
tal. on disk & tape-based versions for Tektronix 
4050 series (desktop) Graphics Computers from: 

SHEPPARD SOFTWARE COMPANY 
1523 Coronach Ave. 
Sunnyvale, CA 94087 

(408) 733-8651 
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For information on 
Classified Advertising 
call Linda Lovett 

(617) 536· 7780 

• Custom Programming Languages 

Computer Research Associates Corp. 
9644 View High Drive 

Kansas City, MO 64134 
(816) 763-2286 

SUPPLIES & ACCESSORIES 

DATA PROCESSING 

SUPPLIES 
SUPPLIES 
SUPPLIES 

3M 
+National " 

~] 

Qume~ 

(X1ph<1 

£Avery Label 

Data-MATE· 
media-mate 

NEC 
AGT 

Authonzed Distributor. Scotch Brand 
Information Recording Products 
Disc Cartridges. Diskettes, Disc Packs 
Magnetic Tape. D191tal Cassettes. Data Cartridges 

Data Binders, Printout Fihng Systems 
Magnetic Media Filing Systems 

Hytype II & Hytype I 
Pnnt Wheels & Ribbon Cartridges 

Ribbon Cartridges 
Print Wheels 

Continuous Business Forms 
Programmer Coding Forms, Flow Chart Pads 
Pnntout Filing Systems 

Continuous Data Processing Tabulabels 
Media Labels for Diskette, Cassette 

Printer & CRT Stands 

Storage Cabinets 

Sptnwnter Ribbon Cartridges 
Pnnt Thimbles '" 

Print Wheels 

Genuine IBM Diskettes 

CALL OR WRITE FOR A FREE CATALOG 

RLPHR C[]r:JPLIT~~[j SUPPLY, ~~C. 
9625 Mason Avenue, Chatsworth, California 91311 

(213) 882-9818 

CIRCLE NO. 206 ON INQUIRY CARD 
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7-Day Closing 
(Prior to Issue Mailing Date) 

Rates 
$60 per column inch. 
Column width 1 % " x 10" (4-column/page). 
Full page: $2,400 (1 x B & W) 

Circulation 
Over 92,000 technically sophisticated professionals in 
computer operations/systems management, data com
munications, engineering management, systems 
engineering/integrators, educators and systems pro
gramming specialists. 

Recruitment 
Hot Line 

(203) 327· 
677216746 
Call your ad in
we'll set the type 

at no charge. 

Mail Film to: 

Peggy Gordon 
Recruitment Manager 

Telecopier 
Number 

(203) 
324-5825 
Send the copy 
by Fax-we'll 
do the rest. 

CAHNERS PUBLISHING CO. 
Suite 307 
1200 Summer St., Stamford, Ct. 06905 

ATTRACTIVE LAKESIDE LOCATION-UPSTATE N.Y. 
Outstanding advancement development opportunities in micro processor 
hardware/ software for communications oriented intelligent terminal equipment. 
Professional organization with strong and stable contract record . Individuals to 36K. 
supervision to 45K . Contact Norm Brucks 

NEW 
ENGLAND 

NATIONWIDE 

r-----------, 
FLORIDA 

Software Engineers 
$20,000 - $50,000 

BRUCKS PERSONNEL CORP. 
(716) 442-5400 

2541 Monroe Ave., Rochester, NY 14618 

-00-
THE 
ACCESS 
GROUP, INC. 

Career opportunities available nat1onw1de for engi 
neering professionals skilled 1n design . develop
ment and manufacturing Conf1dent1al search 
conducted by degreed engineers Post11ons fee 
paid Free resume service 

Cati or write for a free career salary guide 

North•••t 1 79 Allyn Street 
Hartford CT 06103 
(203) 527 9107 

NY/Mld·All/SE Box 3267 
Stamlo•d. CT 06905 
(203) 356-I 166 

SWIWeet/Mld·weet P 0 Box 18302 
Las Vegas. NV 89114 
(702) 731 2097 

Affll1ate offices 1n 120 c1t1es nationwide 

ELECTRONICS ENGINEERS 
We serve over 500 companies in PA and NJ 
who seek professionals with skills in Signal 
Processing , Digital Systems, Mi cro· 
processor Design , Command & Control or 
Telecommunications . 

Call or send resume to: J. Rogers 

ROGERS & KING 
2500 Route One 

Lawrencevi lle . New Jersey 08648 

SUNBELT: 
SOFTWARE 
& DIGITAL 

ENGINEERS 
Mini, Micro, or large
scale computer techno
logy. 20k to 40k. All fees 
paid. Sallie King, 

Computer Careers, 
4101 McEwen, Ste. 450 , 

Dallas . TX , 75234, 
214-387·4010. 

Dynami c Personnel System , 
specialists in technical 
placement in the heart of New 
England , currently has 
hundreds of Electronic and Data 
Processing openings at every 
level including: 

HARDWARE/ 
SOFTWARE T042K 

DIGITAL/ANALOG T040K 

SYSTEMS I ATE T039K 

SYSTEMS 
ANALYSTS T036K 

PROG/ANALYSTS T030K 

And if New England 's not your 
cup of tea, we offer openings 
across the country through our 
affiliation with National 
Personel Consultants. 

Naturally, companies pay all 
fees , interview and relocation 
expenses. 

Send resume or call: 
Toll Free 800-628-3374. 
In Mass. (collect) 413-781 -0982. 

dps 
DYNAMIC PERSONNEL SYSTEM 

181 Park Avenue 
West Springfield, MA 01089 

Teleµhone Peggy Gordon . 203-327-6772 to place your recru1tment/classil1ed ads 
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Commercial-military elec
tronics . DEC experience help
ful. All levels-nationwide 
openings . Skills needed 
include: 

• Communications 
• System Integration 
•Network 
• Point-to-Point 
•Real-Time 
•Test 

MINI APPLICATION 

Name 

Home Address 

City State Zip 

Home-Business Phone 

Present Employer Since 

Job Title 

Send mini-application to : 

CORPORATE 
ADVISORS, INC. 

12955 Biscayne Blvd ., #300 
N. Miami , FL 33181 

(305) 891-4801 
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SOUTHEAST 
Our 12 Offices in NC, SC, GA and FL 
specialize in Control Systems, lnstru· 
mentation, Electronic Design, and 
Engineering positions from 18 to 40K. 
Aggressive, confidential. Fee-Paid 
service. Send resume to Ted F. McCul· 
loch, P.O. Box 5042, Spartanburg, SC 
29304. 

As one of the nation· s most 
respected recruitment firms 
for high technology indus
tries. we can ofter you a wide 
variety of opportun1t1es . all 
fees . 1nte1v1ew3 . and. relo
cation paid by our many na 
tional client companies 

Some of our most pressing 
client company needs follow 

Sonware Engineers all levels 
to $47 000 

Hardware Engineers all levels 
to $45 000 

Quality Engineers . Electronics 
to $37.000 

Manulacturing Engineers 
to $35 .000 

Our clients include many of 
the ··big name·· and smaller . 
fast growing companies 1n 
the commercial . sc1ent1f1c . 
and defense industries . with 
a specializat ion in the mini 
and micro computer fields 

290 

Is Word Processing 
Word processing, introduced in 
the mid-60s, brought ease and 
speed to the job of typing. Its 
inception gave new meaning to 
the term "office productivity". 

expressly designed with the 
employee in mind. Overlooking a 
pond in suburban Minneapolis, 
these offices house a company 
whose facilities' size and 
employee numbers have more 
than doubled in the past fiscal 
year. Combined with the high 
quality of life that the city of 
Minneapolis has to offer, this 
makes CPT Corporation a difficult 
one to beat. 

CPT Corporation , a Minneapolis
based word processing company , 
has grown since its founding in 
1971 to become a young giant in 
this highly competitive field. It now 
successfully markets its products 
on a national and multi-national 
level. With your hardware or software 

engineering expertise, help a 
growing word processing 
company meet the needs of the 
future. 

CPT's growth on an international 
scale and commitment to the 
advancement of word processing 
technology make it no surprise 
that the Datapro annual user 
opinion survey found CPT's model 
8000 to be the number one 
standalone system in their 1980 
Honor Roll of Word Processing 
Systems. 

Call collect (612) 937-8000 
Professional Staffing Department 

CPT Corporation 
P.O. Box 295 
8100 Mitchell Road 
Minneapolis, Minnesota 55440 

CPT has recently moved its 
headquarters to a new facility, An equal opportunity employer 

CONSULTANTS 
Computer / Engineer Consultants. 
Make top dollar. One of the largest 
consulting firms in Calif. now has 
nationwide openings. 
Send resume to: 
MINI-SYSTEMS ASSOCIATES 

634 Venice Blvd. 
Venice, Ca. 90291 

If you have 1 or more years exper 
1ence tn any of the following areas : 
Electrical Electronic, Analog-D1g1tal 
Ctru1ts, Systems Design or Devel 
opment, M1rn -M1cro Processors, 
Pro1ect, Process. Test Controls or 
Instrumentations and possess a 
BSEE and or a MSEE and would 
like your career handled by a ser 
vice that specializes exclusively 
1n Electrical Engineers on a nation 
wide basis then send your resume 
1n confidence to: 

SOUTHERN ENGINEERING SERVICES 
P.O. BOX 2045 

SARASOTA, FLORIDA 33578. 

r ~ 

\. 

EMPLOYMENT SERVICE FOR 
PROGRAMMERS AND ANALYSTS 

National Openings With Client Companies 
and Through Affiliated Agencies 

Sc1ent1f1c and commercial applications • Software development and 
systems programming • Telecommun1cat1ons • Control 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 either one of our locations Our 
client companies pay all of our fees We guide. you decide 

RSVP SERVICES, Dept . MM RSVP SERVICES, Dept. MM 
Suite 700. One Cherry Hill Mall Suite 230, Dublin Hall 
Cherry Hill. New Jersey 08002 1777 Walton Road 
(609 ) 667 -4488 Blue Bell , Penna. 19422 

(215) 629-0595 

RSVP SERVICES 
Employment Agents /or Computer Proless•onals 

ELECTRONIC ENGINEERS 
Q.C. Manager . . SOK 
Chief Eng . Reliability . 43K 
Video/ Digital ... . . .. ..... . . . 40K 
Proj . Hardwarre Mgr. New Pdts . 55K 
Principle Eng . Systems ........ 55K 
Processor Design . . ...... 43K 
Image Processing .. . ......... 37K 
Sr. Eng. PTL/CMDS ... 39K 
Design Eng . CMOS/Logic ...... 39K 
Software CAD/CAM ......... 34K 
Reliability . . .... 35K 
Micro Systems Design ..... . .. 35K 
Software Micro/Sys .......... 39K 
Many more positions across U.S. 
Send resume or call collect: 

Noel P. Rice 
F/C Inc., P.O. Box 1281 

Oak Brook, IL 60521 

Looking for 
quality 

resumes? 

Run your ad 
on these pages 
and you'll get 

just that! 

.__ __ (312)-887-1220 __ __. '-------------~ 

Telephone Peggy Gordon . 203-327-6772 lo place you( recru11menllclass1!1ed ads 
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The opportunities are stellar - f' red'with aft the proft[llS.&lonal chaJll!rjge you might envision. Move up to 
ATARI , on the SAN FRANCISCO PENtNSUlA, where your design &development talents will fit right in 

with our momentum. Considef'.th~~e newty created opportunit es in our Coin·Op Division and our 
Consumer Division which includ&:s,:Y!dt!o Compu~er Systems (VCS) al)d Personal Computers (PCS), where 

we af'e the pacesetter.sin the I~~ rye 

Step into our PCS Div 
software in the are 

tainment, professio 
Your in-depth exper' 

software desig 
active, graphi 

Microproc 
artisti 

• COMMUNICATI 
TWARE DEVELO 

communications systems of the 
usands of ATARI Personal CompUltr 

users tie into international netwciltCeo 
or more years of experience in commu"lca· 

ti s hardware and software on central -on termtnll 
systems will open our door for you. Software deeftn 
& development skills are essential. Set your path for 

terri fic career growth. (Refer to Job SCSD) 

MIC'fftelOCESSOR PROGRAMMER 
.. ~=mf\n Data General equipment, with 
1k and ALGOL, you will enjoy 

'fhll.~lflltnt of progamming for our Data 
-.."""~"'°" equipment design. Minimum 

projects. Bachelors degree 
ferred); along with 

'~f'lt!W~PfJttlla General equipment .. ,, 
'lbu will draw on a I J01tf tllltlt aitd upertence in 
dMloping business pl*'* fqt apttnt toftWIJ'e and 
t;klouages - including ~-· 
.,,dising plans, manual .and..._......_ You 
wllf also have responsibilit y fOr ........... I ncl 
fWOrting. Ideally, you have a lege .... (Or 
'8qQlvalent) plus 6·10 years exper'-'«*lhon.or 
_.e of the following: software prodact dlflrilttOn, 
PIOJect management in software developmeqt/ 
410fttract management of educationa l producta, 

ness products, professional development, or 
systems software. You must have ability to com· 
municate with a variety of departments involved in 
software development. (Refer to Job SPME) 

ATARI provides you the ultimate State·of·the·Art environment complemented by exceptional 
salaries & benefits which include Company-paid Employee Life/Health/Disability/Dental 

Insurance, plus a Sabbatical Leave Polley which offers 7 weeks paid leave of absence after 
7 years continuous service with ATARI. Please send your resume, including salary history, 
or contact our Employment Department, Mail Station OS, ATARI, INC., 1265 Borregas Ave., 

Sunnyvale, CA 94086. (408) 745·2030. We are an equal opportunity employer . 

• a A Warner Communications Company 
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You could be caught in a dead end job. Or 
you oould wander through a confusing maze 
of professional oppQrtunities. OR you can 
let us chart a direct course toward your 
professional goals. 

• Software Deeign 

Puzzled by a maze of career options? 
Outsmart the maze with a professional 
guide from Wallach. If you currently earn 
over $22,000, we can find a better job
the right job-for you! Get started today, 
send your resume in confidence to: Perri 
Reeder 

• Communication Networks 
Talk to the experts at Wallach. We've been 
successfully recruiting professionals like 
you for over 15 years. Our client companies 
pay all fees. interview and relocation costs 
and you get the free benefits of our in
depth knowledge of hundreds of Potential 
employers and our expert counseling and 
negotiation abilities. 

• Telecommunlcatlons 
• Minicomputers 
• Mathematical Analysis 
• Signal Processing 
• Digital Systems 
• Microprocessor Design 
• Systems Architecture 
• Applications Programming 
• Command a Control 

WALLACH 
associates, inc. 
1010 Rockville Pike, Box 6016 
Rockville , Maryland 20852 

Nationwide OPPortunities include technical/ 
management consulting, project manage
ment, R&D, test and systems evaluation in 
the fields of Communications. Satellites. 
WeaPons, Intelligence, Computer, Energy, 

• Systems Programming 
• Computer Graphics 
• EW/SIGINT/ELINT 
• MIS/OPs Research 
• Diagnostics 

(301) 762-1100 Dept. M·3 

Professional Employment Consultants 

Wallach .. . Your career connection 
Eoual Opportunity Employer Agcy 
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DISK DRIVE 
OPPORTUNITIES 

POSITIONS AVAILABLE 

DISK DRIVE PRODUCT MANAGERS ...... to $60K 
MECHANICAL ENGINEERS ............ . to $50K 
HDA ENGINEERS . ... . ............... . to$50K 
RECORDING ENGINEERS ..... . ........ to$50K 
SERVO ENGINEERS ..... . ............. to$50K 
MEDIA CH EM ISTS ............... . .. . . to $50K 
MANUFACTURING ENGINEERS ... . . . .. . to$50K 
TESTENGINEERS(ATE) . ....... .. ...... to$45K 
SOFTWARE ENGINEERS ............... to$45K 
QUALITY ENGINEERS . . ....... . .... ... to$40K 

L.T. CONSULTANTS, representing a select group 
of geographically dispersed Disk Drive compan· 
ies, is your exclusive source for unbiassed, confi· 
dential , and comprehensive consultation on more 
than 80 Disk Drive companies located throughout 
16 states and 8 countires. 
For immediate consideration by our nationwide 
clients-or for our brochure describing our many 
free services-write, call , or forward your resume 
to L.T. CONSULTANTS, 125 Connemara Way, 
Suite 98, Sunnyvale, CA 94087. 

408-738-4401 
L.T. CONSULTANTS 

ROTATING MASS STORAGE SYSTEMS 

I 
I 
I 

• 

-----------------------ELECTRONIC ENGINEERS 
Our clients are manufacturers of sophisticated electronic mic· 
roprocessor based equip-instrumentation. Salary commen
surate with experience. 

MINI APPLICATION 

Name 

Home Address City State Zip 

Home Phone Other 

Degree Job Title 

Present Employer Since 
Call or forward resumes in strict confidence 

CORPORATE 
MANAGEMENT Personnel Consultants 
GROUP INC. Executive Search 

I 524 BOSTON POST ROAD • MILFORD, CT 06460 

L (203) 877-5651 _J ---------------------
ELECTRONIC 
ENGINEERS 

We have over 50 years experi · 
ence in placing professionals in 
all engineering disciplines with a 
special emphasis on electronic 
professionals. Your career move 
should be an A·1 priority. Work
ing with professionals can in· 
sure that. Your skills are our 
trade at Nationwide. 

NATIONWIDE BUSINESS 
SERVICE 

145 State St. , Suite 310 
Springfield, MA 01103 

" in Our 43rd Year" 

-

A small ad 
here can 
attract 
a lot of 

attention 

Telephone Peggy Gordon . 203·327-6772 to place your recru1tment1class1f1ed ads 
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A COMPUTER .. 

PROGRAMMERS 
SR. SOFTWARE ENGINEERS 

Last year our free computer offer was so well received that we've decided to make the offer again. 
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If you are now looking for a new challenging job, or if you 
think that you will be doing so in the next twelve months, we 

have an exciting offer - the chance to have your own 
computer - Free! 

Fred Williams Associates, Inc., represents a major Fortune 500 
internationally known and respected firm that is currently 

developing an advanced state-of-the-art mini-distributed network 
involving highly sophisticated processing techniques and 

capabilities. Our innovative technology, combined with progressive 
management provide challenge and growth not easily found . Any mini 

computer experience helpful. 

To encourage good response to our recruitment effort, Fred Williams 
Associates, Inc., will give free of charge a computer as described below to 
any applicant who is hired through Fred WilliamsAssociates, Inc., in the next 
twelve months as a result of responding to this ad. You must respond within 
30 days of this publication date by sending your resume (handwritten OK) 
along with the attached coupon completed or a photocopy of the coupon. Of 
course, total confidence will be maintained . 

RESPOND NOW! $26-45,000 salaries 
FWA. Inc .. will provide only the system described tn this paragraph with delivery being made within sixty days after 
beginning a new employment through FWA, Inc . The computer we offer 1s a ma1or manufactured 8 811 Processor 
that includes: CPU/keyboard with 16K RAM using Level I Basic . video 1ntertaceforyourTV. power supply . manual , 
and a game cassette 

Nole: This system 1s expandable (not included) to 48K RAM with Level II Bas1cw1th printers . floppyd 1sk ,driver. and 
many software packages available for you to purchase easily at hundreds of outlets throughout the U .S.1 

5203 Leesburg Pike, Suite 1309, Falls Church, VA 22041 

Telephone Peggy Gordon . 203·327·6772 to place your recru1tment / class1f1ed ads 
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Electronic Engineers _ 
There's more than GOLD at the en 
There's a Company called Racal-Vadic on the SAN FRA 

A Company that offers some things money can't buy: Tl 
Work Week ... OPPORTUNITY ... 100% growth and TEAM 

Follow the rainbow to Racal -Vadic , leaders in 
Modem Technology, for a FULL SPECTRUM of pro
fessional and personal opportunity and satisfaction . 

Continuation 
Group Supervisor/ 
Continuation Engineering 
Project level opportunity as you set the in· 
ilia! project schedule, monitor progress, 
train new staff & review design approach . 
General knowledge of filtering techniques, 
communication theory, power supply design 
& microprocessors are key qualities. BSEE 
(or equiv.) required ; background in full 
duplex synchronous modems and signal 
processing highly desirable. 

Be responsible for design of modifications 
to current products for improved perfor
mance to meet customer specifications. In
volves researching operational faults of ex
isting design and proposing solutions . 
Broad background in digital & analog cir
cuitry, some microprocessor background , 2 
or more years directly related experience 
and BSEE (or equiv.). 

Power Supply Design 
Design & develop AC powered and DC power 
supplies to be used in communications sys
tems and power structure of sub systems. 
Requires direct design experience in power 
supplies including linear and switching 
types powered from AC line voltage along 
with a BSEE (or equiv.). 

Digital Hardware/Software 
Develop system software and hardware 
design for microprocessor based data com
munications equipment. BS/MS EE and min. 
3-5 years experience in Assembly language 
programming and/or digital hardware 
design preferred . 

Find out about our " more than golden" opportunities, our enlightened benefits and work 
scheduling philosophy by sending your resume, including salary history, to Professional 
Recruiter, 222 Caspian Drive, Sunnyvale, CA 94086. (408) 744-0880. An equal opportunity 
employer. 

Racal-Vadic 
l1J!J~B~ 

~----------········The ft.cfrontes Group·········" 

PROMOTE 
YOURSELF 

SOFfWARE ENGINEERS 
OPPOfUUNITIES ore currently avo1loble 1n this fast growing field of expertise We are currently recruiting FOr\ 100 + POSI· 
TION5 all wHh Fortune 500 caliber firms If you have ANY COMOINATION of the following YOU CAN QUALIFY for posi11ons 
ranging Ff\OM ENGINEEl\ING Pf\OGf\AMMEf\5 to Pf\OJECT MANAGEl\5 

* OS 1n Engineering Physical or Computer Soence 
* M1n1·Computer programming 
* Doto acqu1smon 
* Dato commun1cm1ons 
* f\eol-T1me expeuence 
* FOl\Tf\AN 
* M1n1/M1cro Assembler * Lorge scale process control systems design 
* Concepcuol sy'.:.cems design 
* Hordwore experience on Honeywell . Foxboro 

Hewleu-Pacl~ard DEC Harns Controls 
* Aerospace 5yscems 

The ONLY requirement for ony of chese pos1t1ons 1s at least ONE YEAR OF INDUSTRY EXPERIENCE These speof1cauons ore 
ORO AD so that you DON T unnecessarily RULE YOURSELF OUT Coll (or send your resume) for o no obhgauon confldent1ol 
evaluat1an 

Domestic Positions 

Foreign Pos1t1ons 

AU fees assumed by O•ent Companies 
lntervtew and relocm1an expenses paid by Client Companies 

to $47 .000 

Pockogeto $95 .000 

ADDING TON & ASSOCIATES 
PERSONNEL SERVICES, INC. 

6071 RICHMOND AVENUE HOUSTON . TEXAS 77057 (710) 780-8810 

Telephone Peggy Gordon 203·327-6772 lo place your rec1u11menl/class1f1ed ads 

DP PROFESSIONALS 
Programmer I Analysts through 
Systems/ MTS Managers . Salaries 
from 18K to 55K. Hundreds of open
ings in upstate New York and national· 
ly through 118 affiliated offices . 

Mini-Micro Specialists ........... to 42K 
Sr. Project Managers .... to 39K 
Sr. Software Engineers . . . . ...... to 35K 
Systems Programmers . . . to 35K 
Systems Managers . . .... to 55K 
Programmer Analyst ..... to 3DK 

MINI APPLICATION 

Name 

Home Address 

City State Zip 

Home-Business Phone 

Present Employer Since 

Job Title 

All fees employer paid . Send resume or call: 

Rod Brehaut 

NIGHTINGALE PERSONNEL 
CONSULTANT AGENCY 

306 S. Salina St. 
Suite 201 

Syracuse , NY 23202 
(315) 472-4776 L _________ _J 

COLORADO 
NEBRASKA 

"ALL SURROUNDING STATES" 
($26-$30-$40-$48,000) 

ALL FEES, EXPENSES PAID 
Electronic Engineers 
Manufacturing Engineers 
Microprocessor Design 
Digital Systems 
Systems Supervisor 
Telecommun ications 
Instrumentation 
Software Design 
Diqital -Analog Design 

Send Resumes with present 
salary to: M. A. Rohrberg, 
RELIABLE " EXEC-TECH " SEARCH , 
212 Santa Fe Mall·Westroads, 
Omaha, NE 68114 

POSITIONS 
WANTED 

12 YRS . EXPERIENCE. MINI· 
MICRO SOFTWARE SPECIALIST 
WANTS 1-2 YR ASSIGNMENT 
IN EUROPE . MATH DEG ., 
FRENCH MINOR ; SCIENTIFIC 
APPLICS ; COMMUNICATIONS ; 
DIAGS .; STRUCTURED; 
TEACHING ETC . 

Box K·1 

A small ad here 
can attract 

a lot of attention 
(203) 327-6772 
(203) 327-6746 
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ldwarlisars lndaa 
Access Group ....... .. .... . . . .•..... . . . ... Career 
ACE Inc. . . . . . . . . . . . . . . . . . . . . . . . • . . 178 
ADAC ... . ... . ....... ... 259 
Advanced Digital Products . . . . . . . . . . . . . . . 92, 250 
Alpha Data . . . . . . . . . . • . . . . .. 138 
Altos Computer Inc. . . . 108·109 
Ampex Memory . . . . . . . . . . . . . ....... 49 
Anadex ............ .. 163 
Andromeda Systems . . . . . . . . . . . . . .... . 260 
AnnArborTerminals .... ...... ........• . .... 221 
Apple Computer Inc. . .. 188 
Arte Ionics ... 80 
Archive Inc . . . .... 205 
Atari . 
Axiom Inc . 

BASF 
Beall Associates 
Beehive International . 
Belden 
Bell & Howell/CEC . 

.Career 
'' ''' .249 

''''' . 213,229 
.... . Career 
''''' ' 160 
"" .. 41 

'' ''''' .. 60 
Brucks Personnel ..... . . ......... .. .. . ... Career 
Btye Industries . . . .... 241 

CalComp .... 184 
Career Consultants .......•.•.• . .. . . . •... Career 
Carrol Mfg. .. .. .. .. .. . .. 253 
Central Data Inc. . .... 72-73 
Charles River Data . . . . .. . . . .. .. . . . . .. 61 
Chrislin Industries ..... 91 
Chromatics .. .. .. .. .. . .. .. .. 218 
Cincom .. . .. .. .. .. .. . .. .. 20 
Cipher Data . . 82,256 
C. Itch .. .. .. .. .. .. .. .. . .. . Cover 3 
Clary Corp. . ..... 280 
Columbia Data .... 74 
Compumart . . . . . . . . . . . . ............. 246 
Compumation .......•....... . . 254 
Computer Careers ......... .. Career 
Computer Devices , Inc. . . . . . . . . • . . . . . .. 243 
Computerwise . . . . . . . . . .... 234 
Comtal . . . . . . . . . . . . • . . . . . . . . . . . . .. 276 
Conrac . . .. 110 
Continental Power . . . . ... 93 
Convergent Technology .. . 114-115 
Control Data .. .. .. .. .. .. .. .. .. .... 112 
Corvus Systems ... 139 
Corporate Advisors .. . ..........•.. .. . Career 
Corporate Management Group ... .. . . •....... Career 
CPT . . . . . . . . . . . . . . . . . ... Career 
Creative Micro Data .. 266 
Custom Systems ..... 264 
Cyberdata . . ....... . ..•.• . •.. . ...•....... 46 

Data Electronics . . . 215 
Data General .. .. .. .. .. .. . .. 88-89 
Data Printer ........ .. .. . , ....... 78 
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LEADING 

EDGE. 

It belongs to on MVP: One of the 
world's biggest distributors of Memorex 
flexible discs. 

Dotting chomp. This distributor has 
shipped over half a million Memorex floppies 
in the past six months alone, with an incred-

utor is big on dealer service, and can handle 
special orders-since it inventories every 
disc Memorex makes. (And, as one of the 
world's biggest distributors, they can offer 
some of the world's lowest prices and 
highest margins.) 

ibly low return rate of less !ml!lll~• Leading Edge ... is 
the name of this distributor. 
With a secret weapon 

than half of one percent. 
(That's the equivalent of 
batting. 995; and, by any 
standards, that's not too 
shabby.) A major-league 
reason is, of course, 
Memorex quality: every 
disc is pre-tested and certi
fied 100% error-free by 
Memorex, assuring the 
optimum in media dura
bility, surface smoothness, magnetic param
eters, signal levels, data integrity, modula
tion, and resolution. 

Speed to spore. This distributor 
provides about the fastest service in the 
business-guaranteed shipment within 
24 hours of receiving your order. 

Versatile team player. This distrib-

known as the Inventory 
Bank™: our in-stock, ready 
to ship supply of the most 
popular computer staples 
-from floppy discs, to 
printers, to modems
which you can "withdraw" 
within 24 hours from our 
East and West Coast ware

houses. Simply by picking up the phone. 
Meaning you can use our space, and our 
money, to inventory your product-and still 
be assured of having exactly what you need, 
exactly when you need it. 

If you'd like us to go to bat for you, just 
put us in the lineup. (And with your first 
order, we'll send you a free hat.) 

LEADING 
EDGE: 

Leading Edge Products, Inc. , 225 Turnpike Street, Canton, Massachusetts 02021 

To order now, call toll-free, 1-800-343-6833. In Massachusetts, call collect (617) 828-8150. Telex 951-624. 

SEE US AT THE NCC SHOW, BOOTH NO. 5720/5722 
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You can actually see the superior 
print quality when you use C. Itoh's 
new daisy wheel impact printers. 
Besides clear and crisp print char
acters, you also get the throughput 
performance you're looking for, at 
prices never before available to quan
tity buyers of Daisy Wheel printers. 

C. Itoh's Statwriter offers you a 
print speed of 25 cps while the Star
writer II operates at 45 cps. Both 
machines incorporate the latest 
LSI technology and utilize an 
easy-to-change industry standard 
96-character wheel. Statwriter 
printers are the perfect choice for 
multilingual and multi-discipline 
applications. 

The two Statwriter models also 
feature self-test capabilities and a 
programmable VFU. You'll be 
able to print up to 163 columns on 

CIRCLE NO. 191 ON INQUIRY CARD 

-------------

multiple copies and you can process 
paper widths to 381 mm (15"). Both 
models are equipped with front panel 
indicator lamps and switches. 

You can put our printers to work 
the minute they're delivered. They're 
plug-compatible and meet either the 
industry standard parallel interface 
specifications or serial RS 232 C with 
voltage or current mode capacity. 

So if you're looking for perfection 

in printing, let our Statwriters do the 
job. All printers are backed by C. Itoh's 
warranty and nationwide service 
organization. For more information, 
contact C. Itoh Electronics, Inc., 5301 
Beethoven Street, Los Angeles , CA 
90066; Tel. (213) 390-7778. Chicago 
Office: 240 E. Lake Street, Suite 301-A, 
Addison, IL 60101 ; Tel. (312) 941-1310. 
New York Office: 666 Third Ave., New 
York, NY 10017; Tel. (212) 682- 0420. 

Dallas Office: 17060 Dallas Pkwy, 
No. 108, Dallas. TX 75248; Tel. 
(214) 931-0177. Represented 
in Canada by Canadian General 
Electric. 

~C. ITOH 
ELECTRONICS, INC. 

One World of Quality 

SEE US AT NCC BOOTH #645 
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