




CENTRONICS MODEL 737:TheAdvantage 
for Low Cost Word and Data Processing 

cenTRllRICS 
<1alil~1:0fl) 

".tME CENTRONl'.CS MO:Ol!U .. 737 

The flexibility and print quality OEMs need is here now. 
The new Model 737 is the small business printer versatile 
and reliable enough to meet almost any systems require­
ment. It's the first low-cost printer to offer print quality 
suitable for text processing plus the performance and 
applications flexibility required for data processing and 
electronic mail. And this latest Centronics breakthrough 
is priced under $1000 in the U.S.A. 

Outstanding Print Quality 
Model 737 is the first small business printer to offer 

correspondence quality printing. 18 x 9 dot matrix pro­
vides high-quality characters with true descenders as well 
as underlining. Proportional spacing, the ability to justify 
right margins and serif typeface makes the 737 ideal for 
text processing applications. Standard business data 
processing spacing of 10 and 16. 7 characters per inch are 
also resident in the 737, allowing for applications ranging 
from letters to aged accounts receivable reports. The steel 
platen assures crisp, clean print impression. 

Unexpected Features 
Leave it to Centronics to have some surprises in the 

new Model 737. You get the ability to print subscripts 
and superscripts. Especially attractive to OEMs requiring 
superior print appearance and/or chemical or mathemati­
cal applications. Centronics gives you its field proven 700 
Series printhead, stepper motor paper drive, fewer mov­
ing parts, microprocessor electronics and high volume 

production to achieve reliability that you wouldn't expect 
in a compact, low-cost printer. 

The 737 is quiet. An optional acoustic cover makes it 
ideal for office environments. 

Pick Your Paper 
Run letterhead paper for correspondence, roll paper for 

general information, or fan-fold paper for standard data 
processing (payroll, billing, inventory, etc.). You can, with 
the 3-way paper handling ability of the Model 737. 

The Printer of the Future ... Today 
Never before has one printer offered such high quality, 

reliability, and applications flexibility at such low cost. 

Another workhorse in the Centronics 700 Series is the 
730, if you don't need the correspondence quality of the 
737. Delivers 100 c.p.s. at even greater savings. 

Why Wait? 
The new Model 737 is now available for delivery. For 

more information: call (603) 883-0111, or contact any of our 
15 U.S .A . or 9 international sales offices. Centronics Data 
Computer Corporation, Hudson, New Hampshire 03051. 

All Centronics products are supported by the largest 
worldwide service network of any independent printer 
company. 
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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 com pat· 

ible flexible disk system that combines 
high performance and advanced fea· 

tu res 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 
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The DSD 880 mass-storage subsystem 
achieves economy and high performance 
with a novel system architecture: the first 
combination Winchester -floppy drive. Seep. 
89. Photo by Bob Weaver, Photographic 
Alliance; designed by Pinne, Garvin and 
Hock; courtesy of Data Systems Design. 
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chipping away at IBM 's markets, but IBM is fighting back. 
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IEEE READIES 32-BIT MICROCOMPUTER BUS STANDARD 

Encouraged by the success of its 488 instrumentation bus standard, the Institute of 
Electrical and Electronic Engineers (IEEE) is forging ahead with plans to create a backplane 
bus standard for microcomputer systems. Functional specifications for the proposed 
standard, designated P896, are ''95 percent complete,'' says Andrew Allison, chairman of the 
IEEE backplane subcommittee, and he expects a draft specification to be published by year­
end. Standards have a way of becoming obsolete before they're adopted, but Allison doesn't 
think this will happen with P896. He points out that the proposed standard supports 32-bit 
address and data paths-enough width to accommodate the 32-bit microprocessors now on 
the drawing boards at Intel and other major semiconductor houses. In addition, the 
processor-independent bus will support clock rates as high as 20 MHz and as many as 64 bus 
masters under a decentralized control scheme-the first such scheme available on a standard 
bus. Although the draft specification will enable companies to get a head start on building 
P896-based systems, widespread acceptance is likely to be slow. Indeed, the proposed 
standard will not be presented to the IEEE for adoption until mid-1981, Allison says. 

3M EYES 8-IN. WINCHESTER MARKET 

3M has joined those companies eyeing the 8-in. Winchester-disk drive market, which, after 
a slow start, is expected to grow from an estimated 102,000 drives in 1980 to 544,000 in 
1984. Those drives are geared toward storage requirements of less than lOOM bytes, 
according to one industry source. Although a company spokesman declines to disclose 
specifications or price for the unit, he says it is a compact Winchester drive developed by 3M 
that is under field evaluation at selected potential customer sites. He adds that 3M wants to 
advance state-of-the-art magnetic memory technologies, and toward that end will support the 
proposed ANSI interface standard-X3T9.3. One industry observer notes that although some 
companies are considering adopting that standard, there has been no demand from users . 
Only a handful of manufacturers are now shipping 8-in. Winchesters, and none offers the 
proposed standard. If tests go well, 3M is expected to announce a product in early 1981. 

APPLE WILL BUILD DOUBLE-SIDED FLOPPIES 

Look for Apple Computer, Inc ., to start building 5%1-in. double-sided, double-density 
floppy-disk drives for use with its Apple III system. Tooling to build the new hardware has 
already been delivered to the Cupertino, Calif., personal computer maker, say a number of 
sources, and first hardware is scheduled to be delivered in prototype form by year-end. Where 
the read/ write heads for the new hardware will come from remains unclear, however . Several 
sources claim that Apple intends to bring this activity in-house, and that it is now evaluating 
prototype designs. Others say that outside head vendors may be involved, including 
Information Magnetics Corp. (INFOMAG). Everett Bahre, chairman of INFOMAG's parent 
company, Computer and Communications Technology, Goleta, Calif., confirms that his 
company will reenter the merchant floppy-disk-drive head market by the fourth quarter of 
this year, but he has no comment regarding any dealings with Apple. Mike Markkula, board 
chairman at Apple, confirms that a double-sided 51/.i-in. program is under way at the 
company, and says he hopes to see hardware "within the next 12 months." Markkula has no 
comment on where his company's read/ write heads will come from, however. 

FINDING A CURE FOR THE 'JAWS SYNDROME' 
Double-sided floppy-disk drives tend to suffer from excessive media wear and head-failure 

rates-a phenomenon coming to be known in industry circles as the "Jaws Syndrome." The 
name derives from the problem's source: the vise-like dual-head mechanisms used in double­
sided drives, which can chomp down on a diskette with excessive force, causing damage to 
both diskette and heads. Now, however, a Japanese manufacturer claims to have come up 
with a cure for the syndrome. NEC Information Systems, Inc., uses an air shock absorber to 
cushion head blows in its new FD1160 "Soft-Touch" drive. The result: Media life (3 million 
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passes) and head MTBF (15,000 passes) are more than double those available with competitive 
drives, according to John Cooper, NECIS marketing vice president . The drive, originally 
developed by NECIS 's parent company, Nippon Electric Co., for use in its own systems, is 
being offered as an OEM product to the U.S. market. It is available immediately and will sell 
for $740 in 100-unit quanitities . 

SHUGAR!' !'ECHNOLOGY ro CHANGE NAME 
Watch for a name change at Shugart Technology early next year . The change should 

eliminate any lingering confusion between the Scotts Valley, Calif ., supplier of 5%-in. 
Winchester-disk drives (MMS, April, p . 79), and Shugart Associates, the seven-year-old 
Sunnyvale, Calif., Xerox subsidiary. Shugart Technology was the first to market a micro­
Winchester ; Shugart Associates is the leading OEM supplier of floppy-disk drives. Although 
both firms were co-founded by Alan Shugart, there is no other connection between them. The 
change will not come without involving the legal staffs of both firms, says one industry 
source . Reportedly, Shugart Associates has formally requested that the new firm change its 
name. As far back as the last National Computer Conference in Anaheim, it had asked its sales 
staff to log in any customer requests for 5%-in. Winchesters . A source at Shugart Associates 
confirms that the company had received "a lot of those calls ." He feels "the similarity 
between the two names is very confusing in the market. '' A spokesman for Shugart 
Technology notes that some customers have called his firm requesting information on floppy­
disk drives. "We gave the callers the number of Shugart Associates. " Several new names 
reportedly are under consideration at Shugart Technology, but none has been selected. 

!'ANDON, REMEX CROSS-LICENSE HARDWARE 
Sirjang Lal "Jugi" Tandon may soon be jumping into the 8-in. floppy-disk drive market. 

According to one source, the president of Tandon Magnetics Corp., Chatsworth, Calif., plans 
to take out a license on the double-sided 8-in. hardware now sold by the Remex Division of 
Ex-Cell-O Corp., Irvine, Calif. In exchange, Remex will be granted a license to manufacture 
Tandon's patented read/ write floppy-disk-drive head assembly in-house for its own use. 
Remex is already one of Tandon's largest customers for these assemblies, and reportedly is 
now setting up additional production facilities to make the components . In addition to selling 
these read/ write heads on the merchant market, Tandon Magnetics also offers a line of 
double-sided 5 1/.i-in. floppy-disk drives . Jugi Tandon notes that the deal between the two 
companies "makes sense, " but stresses that nothing has been signed. " It's a matter of 
deciding whether or not we want to take on additional products, " he explains . "Right now 
we're trying to get out our hard disk (a 5 1/.i-in. Winchester-MMS, April , p. 27), and there are 
only so many things we can do ." Chuck Ouellette, vice president of marketing at Remex, has 
no comment on the report . 

RAY!'HEON UPGRADING MINICOMPU!'ER-BASED NE!'WORKING SYS!'EM 
The introduction last month of the hastily developed RDS-7500 processor, which supports 

multiprocessing in Phase II of the RAYNET minicomputer-based networking system, appears 
to be only an intermediate step by Raytheon Data Systems' minicomputer/ communications 
division to enhance that system. The upgrade , spurred by user demand for more networking 
capabilities, is accomplished by changing four or five boards in the earlier RDS-500 processor 
at a cost of $10,000 to $20,000 . The system incorporates one Zilog Z80 microprocessor to 
control each line, and bit-slice architecture in the multiplexor. The company is exploring the 
possible use of a more powerful microprocessor in about 18 mo. It has evaluated the Motorola 
68000, among others . 

IEEE S!'UDIES !'HREE MICROPROCESSOR S!'ANDARDS 

The IEEE's Computer Society has established three new committees to develop three new 
standards. First, a microprocessor operating system standards group will work on a software 
bus that will enable incompatible operating systems to talk to each other . The second, a 
floating-point standards group, will develop an arithmetic standard that is independent of the 
base of the word the processor uses; i.e., binary, hexadecimal. The third subcommittee will 
develop a standard to present microprocessor benchmark data to users . 
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Imagine a computer-aided 
graphics system that interfaces directly 
to the mind's eve. that takes a 
designer's visual perception of his 
design and does everything but weld 
it together. 

Manufacturing and Consulting 
Services, Inc. has done it with their 
AD-2000 software package ... CAD/ 
CAM software that does it all -from 
design to fully annotated drawings 
to complete numerical control tapes. 
It can even calculate and assemble a bill 
of materials for an entire project. 

The visual interface that enables 

the designer to communicate 
directly with the computer is a 
Megatek vector refresh terminal. 
Dr. Patrick Hanrattv. MCS president. 
tells why. 

"Megatek's refresh display is an 
extremely powerful tool for visualizing, 
manipulating, experimenting and 
altering design parameters. 

"Megatek systems interface 
easily to a broad range of computers 
and enhance the engineer's feeling 
of direct interaction with his design'.' 

Dr. Hanratty summarized his 
enthusiasm for Megatek 

with this graphic 
display of confidence: 

"Customers for our software pack­
age can select any graphics terminal 
they want. A large percentage choose 
Megatek. Price/performance is the 
reason whv. If I were going to put down 
dollars for a production refresh ter­
minal, I'd put my money on Megatek'.' 

For details call or write Megatek 
Corporation. 3931 Sorrento Valley 
Boulevard, San Diego, California 92121. 
(714) 455-5590. 

MEGATEK/WHlm\Ro 
COMPUTER GRAPHIC SYSTEMS 
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10 intelligent hard disc and 
magnetic tape controllers 
offer LSl-11: 11/2, 11/23, 
and PDP-11* single quad slot 
compatibility with up to 60% power saving. 

Only DILOG (Distributed Logic Corporation) exclusive 
automated design, common proprietary architecture and 
sophisticated bipolar µPs give you • all single board quad 
size products requiring no external power or chassis . . . 
just a cable to connect the drive ... you don't need anything 
else • high reliability • automated self-test including data 
base protect feature and indicator. And at cost savings of 
50% or more. 

LSl-11 MAGNETIC TAPE CONTROLLER, Model 
DO 120, interfaces 4 industry standard reel-to-reel drives 
•emulates TM11*•handles7 and/or 9 track NRZI drives 
to 112.5 ips •selectable DEC or IBM byte order formatting 
•data error checking• RT-11/RSX-11 *compatible 
•extended addressing to 128K words. 

LSl-11 MAGNETIC TAPE COUPLER, Model DO 
130, interfaces dual density (NRZl/PE) formatted drives 
•emulates TM11 •handles up to eight 9 track 800/1600 
bpi industry standard drives at speeds from 12.5to125 ips 
• "streamer" mode capability • software or switch selec­
table density• RT-11/RSX-11 software compatibility. 

LSl-11 MASS STORAGE DISC CONTROLLER, 
Model DO 200, interfaces any two SMD flat cable inter­
face compatible hard disc drives for up to 500 MB 
on-line storage • mix or match compatible 
Winchester, SMD or CMD •variable sector 
size • automatic media flaw compensation 
with bad sector flagging • optimized logical 
to physical unit mapping • implements 
Winchester fixed head option. 

NEW LSl-11 SHUGART SA4000 
WINCHESTER DISC CONTROLLER, 
Model DO 201, emulates DEC RK* 
•runs drivers under RT-11 and 
RSX-11 M * systems 
• compatible 
with 14.5 MB SA4004 or 29 MB 
SA4008 drives • automatic 
media flaw compensation. 

"Trademark Digital Equipment Corp. 

LSl-11 DISC CONTROLLER, 
Model DO 100, interfaces 2.5, 5, 10 

••• or 20 MB cartridge and fixed platter 
drives in combinations to 80 MB 

• RKV-11/RK05* emulator• handles front load (2315} and/or 
top load (5440} drives• automatic power fail/power down 
media protection• RT-11/RSX-11 compatible. 

NEW LSl-11 EMULATING MASS STORAGE 
CONTROLLER, Model DO 202. Cost effective interface of 
two 8and/or14-inch Winchesters, SMD or CMD hard disc 
drives without changing controller .. . 8 to 300 MB capacity 
• RP emulator• automatic media flaw compensation. 

PDP-11 MAGNETIC TAPE CONTROLLER, Model 
DU 120, emulates TM-11 and has same features as Model 
DO 120 (LSI unit) • software compatible with RT-11, RSX-11, 
RSTS, IAS and MUMPS. 

NEW PDP-11 MAGNETIC TAPE COUPLER, Model 
DU 130, offers features of Model DO 130 (LSI unit)• RT-11, 
RSX-11, RSTS, IAS and MUMPS software compatible. 

PDP-11 DISC CONTROLLER, Model DU 100 includes 
features of Model DO 100 (LSI unit)• RT-11, RSX-11, RSTS, 
IAS and MUMPS compatible• emulates RK-11. 

NEW PDP-11 EMULATING MASS STORAGE 
CONTROLLER, Model DU 202, offers same features as 
Model DO 202 (LSI unit). 

Write or call for detailed product performance 
information, OEM quantity pricing, stock to 30 day 

••li'iil~:M delivery or warranty data on these DEC 11 
compatible products ... or several soon to be 

Diltwiiil announced new DILOG products. 
Distributed Logic Corp., 12800-G Garden 
Grove Blvd., Garden Grove, CA 92643 

Phone(714)534-8950 
Telex: 681399 DILOG GGVE 

DISTRIBUTED 

~Rnmm1111111i1i1~11; 

All DILOG µP Products 
are Low Power, Quad Size 
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PDP·11® and LSl·11® 
TAPE and DISK CONTROLLERS 

AUTHORIZED EMULEX DISTRIBUTOR 
First computer Corporation, the 
world 's leading DEC computer system 
integrator now distributes the 
complete spectrum of EMU LEX Tape 
and Disk controllers for the PDP-11 
and LSl-11 family of computers. 

HARDVVARE/ SOFTVVARE 
TRANSPARENCY 
These microprogrammed, emulating 
Tape and Disk controllers are fully 
software transparent to both the 
PDP-11 hardware and software. The 
use of these controllers protects you 
from the impact of future versions of 
the operating system software. They 
are so compatible you can plug them 
into your system and be up and 
running the standard DEC diagnostics 
and operating systems in minutes. 
ADDED FEATURES 
These controllers provide you with 
added features such as automatic self­
testing, onboard pack formatting, and 
programmable bandwidth control at 
no additional cost. 

® Registered trademark of Emulex Corporat ion 

® Registered trademark of Digital EQulpment corporation 

TM Trademark First Computer corporation 

CE3 
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BROAD RANGE OF DEVICES SUPPORTED 
It makes no difference which of the 
DEC PDP-11 or LSl-11 family you are 
using or which type of storage device 
is required for your application. we 
can support 59 different drives from 
13 different manufacturers. 

HIGHEST QUALITY AND 
SUPER RELIABILITY 
You can be assured of the quality 
and reliability of these Tape and Disk 
controllers because First Computer 
corporation specializes in PDP-11 
and LSl-11 computer systems, 
components, and peripherials. over 
the years our reputation was built 
on the quality and reliability of the 
products we sell. we continue to 
protect this reputation by selling 
only the very best. 

SUPER FAST SERVICE 
Because we are the largest system 
integrator specializing in PDP-11 
and LSl-11 systems, components, 
and peripherials, First computer 
corporation can satisfy most 
of your Tape and Disk controller 
requirements directly from our stock. 

GUARANTEED SATISFACTION 
Your satisfaction is fully guaranteed 
by First computer corporation. 
we believe in every product we sell. 
If for any reason these Tape and 
Disk controllers do not meet your 
expectations, simply return them 
freight prepaid and insured, within 
10 days of receipt and we will 
refund your money in full . First 
computer corporation backs each 
of these products with a full one 
year warranty. 
AUTHORIZED REPRESENTATIVES 
AND DEALERS 
Authorized EMULEX Sales 
Representatives earn full commissions 
for orders filled by First computer 
corporation. Attractive Dealer 
discounts are available to all 
Authorized EMULEX Dealers. 
PRICE AND PERFORMANCE 
You pay no more for First computer 
corporation service. write or 
call today for our free EMULEX 
Buyer's Guide. 

m TM TWX NUMBER 910-651-1916 

computer corporat1on 
corporate square/ 825 north cass avenue/ westmont, illinois 60559/ (312) 920·1050 
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The intelligent disk architecture 
in STC 2700 Series Disk 

STC's new 2700 winchester disk family 
combines the intelligence of a micro­
processor. 64 Kbytes of RAM. and a 
high-speed bus interface to offer you a 
versatile new disk architecture. An archi­
tecture that can help you achieve new 
dimensions in system effectiveness. 
Relieve CPU overhead burdens. Slash 
interfacing costs. and more. 

Yet. even without its advanced archi­
tecture. you'd still choose the 2700 disk 
family for its attractive price/performance 
and reliability values. 

The 2700 family features formatted 
capacities of 39. 91 and 195 Mbytes. 27 
msec average seek time. and an OEM 
price of less than $5.000 (195 Mbytes). 
With a predicted 8000 hour continuous 

operation MTBF. the 2700 will notjust 
keep your customers happy-- it will keep 
your warranty expenses low. 
Powerful bus architecture for faster 
data rates and greater flexibility. 

Gone are the speed and configuration 
constraints of serial. synchronous data­
line interfacing. The 2700 disk family 
incorporates a high-speed, byte-parallel 
asynchronous interface. with internal 
serial/parallel conversion. to give you 
transfer rates up to 2 Mbytes/sec. The full 
handshake protocol and built-in dual 
ports support radial. daisy chain or inter­
mixed configurations. 
The µ.p can unlock your system's 
hidden resources. 

One way to boost your CPU's per­
formance is to get it out from under sys­
tem overhead and back to productive 

computing. The on-board intelligence 
of the 2700 gives you that capability. 
Routines such as drivers. data management 
and utilities can be offloaded to the micro­
processor. freeing the CPU and bus for 
other tasks. But that's only the beginning. 

High-level software, including on­
board editor and compiler. simplifies 
algorithm development for custom appli­
cations. And you can use the built-in 
RS-232 port to program right on the disk. 
An Intelligent controller in each drive. 
For free. 

To help you get to the system level 
faster and easier. we placed most of the 



of tomorrow is shipping today. 
Drives. 

• • 

traditional controller functions within 
the 2700. This includes address mapping. 
defect management. error detection/ 
error recovery procedures and all device­
dependent functions. Since you now 
only have to build a low-cost interface 
adapter - your attachment costs are 
significantly reduced. 
Low cost of ownership. 

Fewer parts mean fewer failures. So 
the 2700 contains a minimum number of 
mechanical parts. only three of which 
move: spindle. actuator and power system 
fan. The microprocessor contributes 

to this simplicity by replacing all sequencing 
and servo logic with firmware. 

To eliminate scheduled maintenance. 
the 2700 dispenses with potentiometers. 
Dynamic adjustments are made inter­
nally under microprocessor control. And 
the 2700's closed-loop air system means 
no filter changes. 

If there's ever a failure. internal 
diagnostics isolate the problem to one 
of three subassemblies: logic board. 
head/disk assembly or power system. 
And these components uncouple quickly 
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for fast replacement All of this translates 
into high MTBF. low MTTR. to reduce 
your warranty and field service costs. 
To learn more . .. 

about tomorrow's disk architecture. 
today, contact OEM Marketing. Storage 
Technology Corporation. P.O. Box 6. 
Louisville, Colorado 80027. Or phone 
Frank Gunn at (303) 673-3051 . In 
Canada: Ron Reardon, STC Ltd .• 272 
Galaxy Blvd .. Rexdale/Toronto. Ontario 
M9W 5R8. Phone (416) 675-3350. 

STORAGE 
TECHNOLOGY 
CORPORATION 
Fulfilling the promise of technology. 
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Rapid Transmit 
Authorities. 

Tl's Portable Models 
785 and 787 Data 
Terminals are experts 
on interactive 
communications. 

With Tl's Silent 700 * 
Models 785 and 787 
Portable Data Terminals, 
you can put state-of-the-art 
technology right at the heart of 
your business. Featuring Tl's 
unique dual-matrix thermal print­
head, these innovative data ter­
minals can minimize your com­
munications costs with speedy 120 
characters-per-second 
printing. Weighing 
only 17-pounds each, 
the portable 785 and 
787 can improve your 
application efficiency, 
wherever your work 
takes you. 

The Model 785 
Portable Data Terminal 
combines speed with remote ac­
cess capabilities. With the 785's 
built-in 300/1200-bps acoustic 
coupler, users are able to transmit 
and receive data using a standard 
phone and electrical outlet. Other 
standard features include automatic 
modem selection and compatible 

speed 
selection to let 

you optimize your on­
line communication time. 

The Model 787 Portable 
Communications Data Terminal can 
handle your application needs with 
its cost-saving, built-in standard 
features. The 300/1200-bps 
direct-connect internal modem al­
lows users to plug directly into a 
standard telephone data jack for 
greater communications flexibility. 
The 787 also features memory dial­
ing and originate/automatic answer 
operations for additional time and 
cost savings. 

For information retrieval, re­
mote sales order entry, and a vari­
ety of other interactive applica­
tions, the Models 785 and 787 
speed your communications from 
coast to coast. 

TI is dedicated to producing 
quality, innovative products like the 

Models 785 and 787 Portable 
Data Terminals. 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 terminals 
is the technical expertise of our 
worldwide organization of factory­
trained sales and service represen­
tatives, and TI-CAREt, our 
nationwide automated service dis­
patching and field service man­
agement information system. 

If you would like more infor­
mation on the Models 785 and 787 
Portable Data Terminals contact 
the TI sales office nearest you or 
write Texas Instruments Incorpo­
rated, P. 0 Box 1444, M/S 7784, 
Houston, Texas 77001 or phone 
(713) 937-2016. 
In Europe, write 
Texas Instruments, 
M/S 74, B.P. 5, 
Villeneuve-Loubet, 
06270, France. 

Fifty Years 
of 

Innovation 

~ 
*Trademark of Texas Instruments tService Mark of Texas Instruments Copyright © 1980, Texas Instruments Incorporated 
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Shugart Technology/Tl deal 
may set specs for micro disks 

however, have opted to adhere to 
the 210-mm size embodied in IBM's 
"Picollo" drive. 

The agreement between TI and 
Shugart Technology is viewed by 
consultant Ray Freeman Jr., Santa 
Barbara, Calif., as unique and 
similar to the second-source 
practice of exchanging mask sets 
that is common in the semiconduc-

The recent decision by Texas 
Instruments Inc. to second-source 
Shugart Technology's ST500-the 
first 5%-in. Winchester-disk 
drive-represents a significant step 
toward market acceptance for the 
new hardware. 

"The days of sole-sourced 
peripherals are coming to an end. 
Major OEMS will no longer commit to 
one supplier," claims Finis Conner, 
co-founder and executive vice 
president of Shugart Technology, 
Scotts Valley, Calif., which intro­
duced the ST500 in May (MMS, April, 
p. 79) . 

According to Conner, the non­
standardization of small rotating 
memories is doing the industry a 
disservice. He refers specifically to 
the 8-in. Winchesters that have 
proliferated over the last two years. 
"Every time a new drive of this type 
is introduced, it represents a 
reinvention of the wheel," he 
maintains, "and the marketing 
efforts of the vendors of this type of 
hardware have suffered as a result." 

Because Conner wants to avoid 
similar difficulties with the 514-in. 
drives, he is pushing for micro­
Winchester standardization on 
many levels-even at the expense of 
his company's market share. "We 
anticipate that TI will be an active, 
aggressive competitor," Conner 
says. "But the customer will be 
assured that certain things are the 
same no matter whom he buys 
from." 

One standard he feels will be 
created as a result of the deal 
between the two companies is an 
industry-wide media size. Like 
Shugart Technology, TI will use 

130 mm. These disks will be 
supplied by Dysan Corp., Santa 
Clara, Calif. 

In contrast, disks with outside 
diameters of 200 mm and 210 mm 
are proliferating among manufac­
turers of 8-in. Winchester drives. 
The 200-mm size has been chosen by 
suppliers who want to make their 
hardware mechanically compatible 
with Shugart Associates' SA850 
floppy-disk drive, which has become 
an industry standard. Manufactur­
ers in this category include 
Micropolis Corp., Chatsworth, 
Calif., which offers a three-platter 
45M-byte drive; San Jose, Calif.­
based Priam Corp. and Shugart 
Associates, the latter with a 5M- to 
lOM-byte SAlOOO. BASF and others, 

"The days of sole-sourced peripherals are 
coming to an end, " says Shugart Technology 
co-founder Finis Conner. 

disks that have an inside diameter Texas Instruments' decision to second-source Shugart Technology's ST500 5114-in. disk 
of 40 mm and an outside diameter of drive may go a long way toward setting industry standards for the micro-Winchesters. 
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Up in the air 
over printer selection? 

Call Kierulff today 
for Dataproducts 

Kierulff has off-the-shelf 
delivery of the complete 
Dataproducts printer line. 

There's no need to get tense when 
searching for printers. Just ring up 
Kierulff and say, "Dataproducts'.' 

All printers do something well. But 
the M-200 and M-120 matrix printers 
from Dataproducts do a lot of things 
exceptionally well. 

Like speed, for instance. The M-200 
will flash along all day at a happy 
340 CPS. The less expensive M-120 
moves at a more leisurely speed -
180 CPS. 

Or features. The M-200 has a 
unique matrix head design that 
combines the flexibility of a single 
head with the speed and long life of 
multiple heads. Expected life is more 
than 300 million characters without 

any maintenance, or more than two 
years normal use. 

You also get condensed/expanded 
print capability, ranging from 16.7 
CPI to 5 CPI. And we include an 
optional status display, which lets 
you know if something's wrong and 
if it's something you can correct 

yourself .. ~ . .i.:..;;~;Jil~~ 

But what if a matrix printer isn't 
the solution to your problem? Kierulff 
can still give you support with an 

in-stock selection of Dataproducts 
printers for various applications. 

Like the T-80 Thermal Series, 
which knocks out copies with 
whisper-quiet efficiency, or the word 
processing quality Daisywheel D-50. 
We also have the B-300 Band printer 
(300 !pm) and the B-600 Band printer 
(600 !pm). 

So don't get tripped up when buy­
ing a printer. Kierulff has a nation­
wide network of Regional Offices 
linked by a computerized inventory 
system. You want product ... Kierulff 
gets you product. 

We've got our act together. 

1111~ KIERULFF 
We're Determined. 

Boston, MA (617) 935-5134 Chicago, IL (312) 640-0200 Denver, CO (303) 371-6500 
Florida (813) 576-1966 Los Angeles , CA (213) 725-0325 Milwaukee, Wl (4 14) 784-8160 
Minnesota (612) 835-4388 New Jersey (201) 575-6750 Orange County, CA (714) 731-5711 
Palo Alto, CA (415) 966-6292 Phoenix, AZ (602) 243-4101 Portland , OR (503) 641-9150 
Sall Lake, UT (801) 973-6913 San Diego, CA (714) 278-2112 Seattle, WA (206) 575-4420 

INTERNATIONAL 
CALIFORNIA, Compton (213) 774-7364, 2301 E. Del Amo Blvd. 90220 
TWX: 910-346-6319, Outside LA Area (800) 421-2250 
NEW YORK, Hauppauge, LI (516) 273-8100, 330 Motor Parkway 11787 
Telex 1432333 
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tor industry. "I don't know of 
anyone else in the peripherals field 
that is second-sourced in this 
manner," he says. "The deal is more 
interesting and innovative than the 
product itself." 

It isn't clear what TI plans to do 
with the ST500; TI policy precludes 
comment on such contractual 
arrangements, but another consul­
tant believes that Tl's primary 
intention is to use the drive in its 
own small systems. Andrew 
Roman, Roman Associates, Inter­
national, Newark, Calif., says Tl's 
DS990 microcomputer system is the 
first logical candidate to include the 
drive. Further, by securing TI as a 
"credible second source," Roman 
says, Shugart Technology "has an 
endorsement from one of the most 
powerful minicomputer/micro­
computer marketers in the business" 
for both the hardware and the 
standardization it represents. 

Roman doesn't think TI will be a 
competitive threat to Shugart 
Technology, at least initially, 
pointing out that Tl's OEM 
marketing organization is accus­
tomed to selling full systems, "while 
the Shugart Technology people 
have experience with disk-drive 
OEM marketing that TI doesn't yet 
have." 

Conner's push to homogenize the 
specifications for 5114-in. Winches­
ters appears destined to extend to 
other hardware vendors planning to 
enter the market for small 
fixed-disk drives. "From the point 
of view of the OEM customer, it 
doesn't matter what size the disk 
itself is," maintains Sirjang Lal 
"Jugi" Tandon, president and 
founder of Tandon Magnetics Corp., 
Chatsworth, Calif." It does, howev­
er, make things very convenient for 
the media makers." Nonetheless, 
Tandon says his company will accept 
the concept of standardized media 
dimensions, and will incorporate 
them into its line of 5M- to 6M-byte 
SA450-compatible 5114-in. Winches­
ters, scheduled to be delivered in 
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evaluation quantities this month 
(MMS, March, p. 28). 

Also leaning toward the standard­
ization of 5114-in. Winchesters is 
Shugart Associates, although no 
specific details of its product line, 
reportedly called the SA500, have 
been released (MMS, July, p. 11). A 
Shugart spokesman says that the 
company is stressing not only 
high-volume production of low-cost 
hard ware, but also ease of 
integration of its product line into 
existing systems. "If standardiza­
tion is what's beneficial to our 
customers, then that's what 
Shugart will do," he notes. 

Shugart Technology is also 
working toward standardized 
controllers-another attempt to 

avoid what Conner says are the 
pitfalls facing vendors pushing 8-in. 
devices. Working with Costa Mesa, 
Calif., semiconductor manufacturer 
Western Digital Corp., Shugart 
Technology has proposed a 5114-in. 
Winchester controller that will be 
provided to any OEM who wants it. 
Both Shugart Technology and 
Western Digital may sell board­
level products, Conner says, but 
marketing plans have not been 
finalized. Evaluation versions, 
using TTL logic and some custom LSI 
chips, will start to be shipped this 
month. 

Meanwhile, shipments of the 
ST500 will begin this month on an 
evaluation basis to 25 OEMS, Conner 
says. -John Trifari 

8-in. Winchester shortage 
doesn't deter Data Systems 

Although slow deliveries of 8-in. 
Winchester-disk drives have been 
plaguing some companies (MMS, 
July, p. 37), Data Systems Design 
does not anticipate such problems 
with its DSD 880. The Santa Clara, 
Calif., company began deliveries 
last month of evaluation units of the 
system-claimed to be the first 8-in. 
Winchester - floppy - disk storage 
system. 

The DEC LSI-11-compatible sys­
tem provides 8.5M bytes of on-line 
storage, using a Shugart SAlOOO 
Winchester and an SA850 double­
sided double-density floppy-disk 
drive managed by a DSD-designed 
controller (see "The DSD 880-a 
floppy-Winchester marriage," (p. 
89). Including the controller and 
power supply, the system will cost 
$7495 in single-unit quantities, with 
OEM discounts available. 

DSD sales vice president George 
Fink says the company has faced 
"no problems getting engineering 

not foresee difficulties obtaining 
production quantities. "We carefully 
considered all sources of Winchester 
drives," he says, "and determined 
that Shugart would have drives 
available in quantity first." Sources 
at the Sunnyvale, Calif., disk-drive 

quantities of Winchesters from "We're more successful than our competi­
Shugart (Associates)," and he does tors think," says DSD co-founder Fink. 
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THE GRAPHIC SYSTEM DESIGNED 
FOR ONE APPLICATION. YOURSI 
If you need high resolution 
(1280 x 1024) for CAD/CAM ... 
17 million colors and 256 gray 
shades for imaging ... high speed 
line drawing for seismology and 
simulation ... special symbols and 
alphanumerics for process control 
... high speed data transfers for 
command and control ... scrolling 
capability for data logging ... 
and flicker-free viewing ... then 
you've found your system. 

You get all the graphics capabil­
ity you need ... and you don't 
have to buy more than you need ... 

with Genisco's GCT-3000 raster 
graphic display systems. Only 
GCT-3000 has the unique modu­
lar design which lets you expand 
the capabilities of a basic four 
board system with a variety of 
optional modules, devices and 
software. Create low, medium 
or high resolution, monochrome 
or color, highly interactive or 
display only. Add high speed 
graphics manipulation and sim­
plify applications programming 
with Genisco's package of Fortran­
callable subroutines. No matter 
how simple or state-of-the-art 
your system, you'll get the best 
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price/performance character­
istics available. 

And you get all the advan­
tages of raster scan technology. 

Don't settle for a compromise. 
Call or write for a demonstration 
of Genisco's GCT-3000. We'll show 
you the system we've designed 
for you. Genisco Computers. 
3545 Cadillac Ave., Costa Mesa, 
CA 92626. (714) 556-4916. 
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maker say the company is producing 
SAlOOOs at a rate close to 1000 a 
month, and it expects to produce a 
total of 20,000 this year. 

The DSD 880 Winchester-floppy 
combo represents a departure from 
DSD's established floppy-disk exper­
tise. Since its founding in a 
Berkeley, Calif., garage in 1975, the 
company has been supplying 
PDP-11- and LSI-11-compatible 8-in. 
floppy-disk systems. The product 
line has grown and now includes 

both systems and controller cards. 
DSD shipped its first LSI-11 
floppy-disk drive in 1976, and now, 
according to Fink, has 8500 systems 
in the field. 

Fink and co-founders Richard 
Preston, president, and Dick Akers, 
vice president of engineering, have 
seen the company's sales double 
annually in its first five years. Last 
year's revenues amounted to $10.1 
million. "We're more successful than 
our competitors think," says Fink. 

Data Systems Design has begun shipping evaluation units of its DSD 880, an 8-in. 
Winchester- floppy-disk storage subsystem. 

Siggraph reflects growth 
in computer graphics market 

Officials planning next August's 
Siggraph computer graphics show 
in Dallas are preparing for an even 
bigger and better event than July's 
gathering in Seattle, which drew 
100 exhibitors. That was 20 more 
companies than exhibited last year 
in Chicago, and attendance was 
greater than had been expected. 

Tony Lucido, co-general chairman 
of Siggraph '81, estimates that 
almost 6000 saw the Seattle 
show-2000 more than forecast. 
Lucido is a software engineer at 

MINI-MICRO SYSTEMS/September 1980 

Intercomp, Inc., Houston. He will 
be assisted with next year's show 
planning by Douglas Green, a 
professor at Texas A & M University. 

Sponsored by the special interest 
group for graphics of the Associa­
tion for Computing Machinery and 
now in its seventh year, Siggraph is 
turning into an important outlet for 
companies interested in reaching 
the growing market for computer 
graphics equipment and software. 
"This was a high-level show," 
reports one marketing vice presi-

The 130-employee company does 
75 percent of its business in the 
u.s., and 75 percent of that is OEM 

sales. Fink expects DSD's European 
business to grow, and he is 
considering a sales office in 
Germany or France. "We have quite 
a foothold in Europe," he says, 
attributing the success to the 
"top-notch group of distributors" 
DSD has assembled. 

In the U.S., the company has set 
up an extensive network of sales 
representatives. Northern Califor­
nia and New England are served by 
DSD's own sales force. 

The 880 is not the last hard-disk 
product from DSD. The company will 
continue to examine Winchester 
technology and associated backup 
requirements, Fink says. But he 
emphasizes the floppy disk's 
importance as a backup medium. He 
feels that 114-in. tape can play a 
significant role, but stresses that 
there is little need for one-to-one 
backup of a disk provided via 
cartridge tape systems. 

DSD will move to a new 
65,000-sq.-ft. facility in San Jose, 
Calif., this fall. The current output 
of 50 systems a day will probably be 
increased by adding another 
production line. -Larry Lettieri 

dent of the Seattle meeting. "I was 
surprised to see attendees from all 
over the country-and the world." 

Another first-time exhibitor 
admits that he was a bit 
apprehensive about the show at 
first, given the selection of Seattle 
as the host city. "I thought we'd see 
nothing but students and engineers 
from Boeing," he explains, "but I 
guess this industry doesn't care 
where it is." 

Others also had high marks for 
the Seattle choice, although not 
necessarily from the point of view of 
the quality of the attendees. 
"Everything was the right size," 
noted one exhibitor, a veteran of 
May's overcrowded National Com­
puter Conference in Anaheim. 
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In 16-bit micros, great hardware 
doesn't guarantee great performance. 

You need high-powered software too. 
And only Digital gives you both. 

Because while everyone else is just get­
tin~ started in high-performance rmcros, 
we ve been shipping them for years. 

So we give you all the software tools 
you need to make the most of great 
hardware. 
We start where the others leave off. 

Digital's LSI-11/23 micros offer the 
only double-precision floating point 
processor in the industry. Built right into 
the hardware so it doesn't cost you mem­
ory overhead. 

You also get a memory management 
unit so efficient, you can run several real­
time programs at once. 

And you get the basic instruction set 
of our PDP-11 minicomputer family. It 
can do in one memory cycle what others 
would take four to accomplish. 

But like we said, hardware is only 
half the story. 
The indust~s only high­
performance micro software. 

Digital's software systems are 
literally years ahead of the 
competition. 

The RSX-llM operating sys­
tem, for example, is the industry­
standard real-time software for 
superminis. 

Proven and refined over five 
years. And you can get it with our 
LSI-11/23 micros, with high­
powered languages like an opti­
mized FORTRAN N-PLUS 
compiler and BASIC-PLUS-2. 

And for your run-time soft­
ware you can use RSX-115, a 
strearillined version of llM that takes up 
an incredibly small amount of memory. 
Advanced develoP-ment tools. 

Digital's programming tools are eas­
ily the most advanced in tfie business. So 
you can concentrate on refining your 
application software, instead oI strug­
gling with it. 

-Por examrle, you get an interactive 
debugger thats built right into the proc­
essor. With English diagnostics for the 
linkage editor, FORTRAN, and even 
MACRO, so you can catch bugs before 
your programs ever run. 

And if you ever need help in your 
development work, Digital's Command 
Language will help you solve your prob­
lem witfi clear, English-like statements. 
The total approach to micros. 

At Digital, we look at micros with a 
systems understanding. Which is why 
we offer our microcomputer family-in 
boards, boxes and systems-with the 
most advanced high-performance soft­
ware in the industry. 

And why we offer hundreds of 
hardware tools, including memory and 
interface boards, complete development 
systems, peripherals and terminafs. All 
backed by 13,000 support people 
worldwide. 

It's the total approach to micros, only 
from Digital. 

For more information, contact: 
Digital Equipment Corporation, MR2-2/ 
M65, One Iron Way, Marlboro, MA 01752. 
Or call toll-free 800-225-9220. (In MA, 
HI, AK, and Canada, call 617-467-7000.) 
In Europe: Digital Equipment Co. 
Limited, Acre Rd., Reailing, RG2 OSU, 
England. In Canada: Digital Equipment 
of Canada, Ltd. Or contact your local 
Hamilton/ Avnet distributor. 

It took the minicomputer company 
to make micros this easy. 
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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 
mdustry-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 
Advertising Department, 3 Newton' 
Executive Park, Newton, MA 02162. 

PRlME 
Computer 
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"Lines at the snack bars were short, 
the convention floor wasn't jammed, 
and there was a merciful clarity to 
the atmosphere inside the exhibit 
area." 

On the down side, many 
exhibitors at Siggraph were not 
pleased by the number of guests, 
students and children in attendance, 
many of the latter back-packed or in 
baby carriages. Lucido points out, 
however, that Siggraph can't be 
easily compared to NCC or Wescon, 
and that strollers have never been 
uncommon. "Siggraph is a family 
affair," he explains. "We even 
provide child-care services." 

Another Siggraph official agrees 
that children and students were 
commonplace, but he says that 
while there were a lot of young 
people at the show, "a lot of them 
were enginee.rs," Still, many 
exhibitors expressed their displea­
sure: "They tie up our people for 
hours," one complained, summing 
up the feelings of many at the show, 
especially those at Siggraph for the 
first time. "They are a constant 
problem." 

Whether they are a problem or 
whether the family atmosphere, 
strollers and child-care center stay a 
part of Siggraph may depend on 
how successful the show becomes 
over the next few years. Based on 
the anticipated market for computer 
graphics ($4.5 billion by 1984, 

according to one report), the 
prognosis for success on the exhibit 
floor is excellent. Conversely, the 
health of the family atmosphere 
could be in jeopardy. For the first 
time last year, the show was held in 
a convention center, and for the 
first time this year, the show was 
placed in the hands of a professional 
exhibition staff. 

Already, the character of the 
attendees is changing, notes Peter 
Shaw, marketing vice president of 
Megatak Corp., San Diego, Calif. 
"At first, the only people attending 
Siggraph came from the scientific 
and academic communities," he 
notes. "Now exhibitors are seeing 
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large numbers of people interested 
in business applications." 

But despite increased exhibitor 
interest and a change in character of 
the attendees, Lucido stresses that 
the show will be kept as vertically 

oriented as possible. "We're 
resisting the temptation to broaden 
the show and expand it horizontal­
ly," he says. "Our goal is to make 
Siggraph the NCC of computer 
graphics." ---John Trifari 

MINIBITS 

MONTGOMERY WARD TO SELL PERSONAL MICROCOMPUTER 

Ohio Scientific and Montgomery Ward are developing computer shops in 
department stores to sell Ohio Scientific's microcomputers. Nineteen shops 
will be operating by the end of the summer, to be expanded eventually to 1 oo. 
Ohio Scientific's Challenger 1 P and Challenger 4P are cassette-based 
personal business systems that can be expanded to include floppy-disk 
drives. Accessories also will be sold, including black-and-white monitors, color 
monitors, printers, home security systems, modems and system and 
applications software. 

CANON, PANASONIC INTRODUCE MODULAR COMPUTERS 

Both Canon u.s.A., Inc., and Panasonic Co. have introduced small 
computers for professional and consumer use, respectively. Canon's TX 

series is a desk-top computer weighing 15 lbs. with a built-in printer, a display 
and telecommunications ability. It incorporates an a-bit microprocessor, 
powerful extended BASIC and assembler language. Programmable and 
nonprogrammable versions will be available, with the latter costing $1295. 
Panasonic's hand-held computer system is geared for consumer use. It 
includes the RL-H1 ooo hand-held computer, an 1/0 interface for attaching as 
many as six additional peripherals, an acoustic coupler/telephone modem, a 
cassette interface, a video RAM interface for TV hookup, a miniprinter and 
RAM and ROM memory expanders. Memory expander capsules, by virtue of 
new data-compression techniques, achieve about a 2:1 compression 
improvement in memory coding over standard 1-character-per-byte coding. 

NON-IMPACT PRINTERS TO MAKE BIG IMPACT IN 1980s 

Look for non-impact technologies to make a hefty dent in the printer market 
in the coming decade. By 1988, electrosensitive, thermal, laser and other 
non-impact printer technologies will have increased their present seven 
percent market share to 40 percent, according to a recent market study by 
Frost & Sullivan, Inc., New York. However, impact technologies will benefit as 
well from a projected 23 percent annual growth in the overall market, which 
will push printer sales from $1 billion a year in 1 979 to $1 o billion by 1 988. 
Non-impact printers are gaining ground, Frost & Sullivan says, because their 
electronic basis allows them to offer better print quality and higher speed and 
reliability than do mechanically based impact printers. In addition, non-impact 
technologies offer opportunity for higher profit margins, making them popular 
among printer makers. The report expects ink-jet printers to make the most 
dramatic gains, going from a negligible market share to 14 percent by 1988. 
Laser-xerographic technology should do almost as well, soaring from two 
percent in 1979 to a projected 13 percent by 1988. 

GRAPHICS OPTION FOR PORTABLE TERMINAL 

A printer/plotter option for portable terminals, printers or computers enables 
timesharing users to obtain hard-copy output for econometric studies, 
forecasts and other statistical data manipulations in remote locations. 
Available for use on Computer Devices, Inc., equipment, the option is said to 
be one of the first graphics capabilities for portable products. It plots as many 
as 3420 dots per sq. in. at 24 in. per sec. horizontally between plotted points 
by firing 35 dots simultaneously. The option costs $425. With a computer or 
terminal that prints in both so- and 132-column formats, the option costs from 
$2410 to $5910. 
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DilSOCOS 2050 AND 3~50 
g 9 WilNCH1ES1r1EIR DilSC DIRJIVJES 

This Tune May Sound 
Familiar ... 

Variations are created from the elements 
of a composition, changed to create a new 
and interesting idea. PRIAM's DISKOS 
2050 and 3450 are variations on a Win­
chester disc drive design theme that has 
been proved in concept, performance, and 
production. 

PRIAM design engineers followed the 
same design composition that has made the 
14-inch-disc DISKOS 3350 efficient, reli­
able and cost effective. They scaled the 
DISKOS 2050 and 3450 to fit exactly into 
the space required by a standard floppy disc 
drive. This noteworthy accomplishment 
provides capacities of 21 and 35 megabytes, 
with 40 and 70-megabyte capacities to fol­
low, with the same size and weight. 

Interface Harmony 
PRIAM's DISKOS 2050 and 3450 play 

from the same interface music as the 
DISKOS 3350, so that a single controller 
can be used with PRIAM Winchester disc 
drives covering the capacity scale from 10 
to 158 megabytes. Head positioning times, 
data transfer rate, data and command func­
tions and lines ... every pin connection is 
the same. And data separation is included in 
all PRIAM drives, saving you expense in 
interfacing. 

Sing Along With SMD 
An optional interface permits you to use 

PRIAM drives with existing controllers for 
CDC Storage Module Drives. You can 
stretch the life of your SMD controller and 
get on the air more quickly with the low 
cost, high capacity, and splendid reliability 
of PRIAM Winchester disc drives. 
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Presto Positioning 
PRIAM's proprietary linear voice coil 

head positioner provides fast access to data 
and still lets the DISKOS 2050 and 3450 
exactly replace a standard floppy disc drive. 
Positioning is fast and precise, with an av­
erage access time of 45 milliseconds, and a 
track-to-track time of only 8 milliseconds. 
Because of the exact positioning provided 
by PRIAM'S voice coil system, data recov­
ery is positive and reliable. DISKOS drives 
will tolerate the harsher environments in 
which computers, word processors, and 
communications systems of the future will 
operate. 

Brushless DC Spindle Motor 
A brushless DC spindle motor provides 

reliable operation with a simple, low-cost 
design, doing away with belts and pulleys 
and extra bearings. PRIAM's DC spindle 
motor eliminates alternating current 
entirely from the DISKOS 2050 and 3450. 
They will operate anywhere in the world 
without change. 

Microprocessor Maestro 
Economy, flexibility and reliability result 

from PRIAM's use of a microprocessor to 
control head positioning and to perform self 
test and diagnostics. The number of parts 
and electrical connections in the system are 
reduced to lower cost and improve 
reliability. 

Welded Steel Rod Frame 
PRIAM's DISKOS 2050 and 3450 main­

frame castings are mounted in sturdy welded 
steel rod frames that permit ready circula­
tion of cooling air. These frames also reduce 
weight and cost. Heavy metal is used only 
where it is needed, so the DISKOS 2050 
and 3450 weigh only 20 pounds. Shock 
mounts protect the drives and isolate them 
from system ground. 
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Air for Reliability 
PRIAM disc drives use a unique air man­

agement system to prevent contamination. 
Valuable data is protected by creating posi­
tive air pressure at the spindle bearings, 
where contamination is most likely to 
enter. PRIAM drives include permanent 
absolute filters that constantly purge the air 
inside the sealed disc assembly. 

Specifications 
DISKOS 2050 Capacity 

(unformatted) 
DISKOS 3450 Capacity 

(unformatted) 
Transfer rate 
Track-to-track 

21 Megabytes 

35 Megabytes 

0. 8 Mbytes/Sec 
8 milliseconds 

positioning 
Average positioning 
Tracks per inch 

45 milliseconds 
480 

Bits per inch 

Height 
Width 
Depth 
Weight 

6670 

4.62 inches 
8.55 inches 

14.25 inches 
20 pounds 

Interface Efficiency 
Interfacing DISKOS 2050 and 3450 disc 

drives to your controller is economical and 
efficient because it is designed for connec­
tion to the most widely used 8-bit and 
16-bit microprocessors. Daisy chaining is 
easy and functional, and overlapped seeks 
may be used. Data separation is included in 
drive electronics, so controller design is 
simpli~ed and reduced in cost. 

SMART Interface Option 
PRIAM's SMART Interface Adapter 

provides serialization and deserialization of 
data, disc formatting, sector buffer, polled or 
interrupt operation, defect mapping, over­
lapped commands, implied seek, selectable 
sector sizes and microdiagnostics·. Up to four 
drives can be interfaced easily to 
the l/O bus at the byte level. 

For a brief and handy history of Win­
chester technology and its advantages, 
call or write to PRIAM and ask for a copy 
of WHO'S SELLING RIFLES TO THE 

Drive Technology 
Primer. It's FREE! 

JP>RilAM 
3096 Orchard Drive, San Jose, CA 95134 

Telephone (408) 946-4600 'TWX 910-338-0293 
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Smart modem for minis 
handles error control 

Modems have traditionally been 
limited to converting digital signals 
from a computer or terminal to 
analog wave forms for long-range 
transmission over telephone cir­
cuits. But now modems have gone 
intelligent. The reason: While 
mainframe computers and terminals 

Micom Systems' Micro5000 is a smart 
modem able to provide what the company 
says is error-free transmission between 
minis and dumb terminals over uncondi· 
tioned leased telephone circuits . 

a result, data transmission is 
continuous, with subsequent blocks 
of data stored in the modem's 
on-board buffer memory. If the CRC 
calculation for a block of data checks 
out, the transmission is acknowl­
edged and the block released from 
the buffer. If it does not, a 
not-acknowledged (NAK) signal is 
returned to the transmitter, and the 
block retransmitted until the CRC 
procedure indicates that it has been 
received correctly. 

The Micro5000 can store several 
thousand characters during these 
error-control and retransmission 
cycles. If buffer overflow caused by 
retransmissions of excessive line 
outages occurs, however, the 
modem will send a signal to the 

originating terminal or computer 
telling it to suspend transmission. 

The Micro5000 uses a full-duplex 
transmission protocol similar to 
IBM's synchronous data link control 
(SDLC), called add-on data link 
control (ADLC). As a result, the 
device requires a four-wire 3002 
point-to-point leased line, but does 
not require that the line be 
conditioned, say Micom executives. 
The company reportedly is looking 
at ways to adapt the Micro5000 for 
use at lower speeds on two-wire 
direct distance dial (DDD) lines, but 
no plans for this have been 
announced. 

The modem is designed for use 
with Data General, Digital Equip­
ment Corp. and Hewlett-Packard 
minicomputers, and is priced at 
$1500 to $5500 in single-unit 
quantities, depending. on speed. 
Deliveries start next month. 

-John Trifari 

support the protocols needed for 
error control when telephone 
facilities are incorporated into a 
data communications network, the 
minicomputers and dumb terminals 
commonly used with them do not. 

Graphics industry growth 
may rely on disk drives 

To get around this limitation, 
Micom Systems, Inc., Chatsworth, 
Calif., has developed a line of smart 
modems able to provide what the 
company says is error-free trans­
mission between minis and dumb 
terminals over unconditioned leased 
telephone circuits at speeds ranging 
from 2400 to 9600 bits per sec. 
Dubbed the Micro5000, the modem 
family is based on Z80 8-bit 
microprocessors and is implemented 
on a single printed-circuit board. 

The Micro5000 handles error 
control by using a cyclical redundan­
cy check (CRC) that determines if 
any given block transmitted from a 
computer or terminal was received 
correctly at the other end. The 
modem also uses an automatic 
retransmission-on-error feature. As 
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Executives at companies offering 
less-than-$20,000 computer graph­
ics systems anticipate the use of 
powerful 16-bit microcomputers and 
an expanded range of applications 
for their hardware. But one product 
line manager warns that a lack of 
high-capacity rotating memories 
could limit the market potential for 
these types of systems. 

"Right now we have all the 
processing power we need,'' says 
Gary Sawyer, product manager for 
Genisco Computers' G-1000, an 
interactive black-and-white graph­
ics work station. The Z8000-based 
G-1000 was introduced in July at the 
Siggraph show in Seattle by the 
Costa Mesa, Calif., firm. "Now 
we're looking for higher-capacity 
data bases and faster data transfer 
rates," he says. 

Both Genisco's requirements 

point to 8-in. Winchester-disk 
drives, Sawyer says, noting that his 
firm already has explored fixed-disk 
drives tied to tape cartridge 
backup. "A complex 3D representa­
tion could easily take up lOOK bytes 
of memory," he says. "Data bases 
incorporating representations of 
this magnitude will simply over­
whelm the floppy-disk drives now 
common with many graphics work 
stations." 

Moreover, floppy-disk drives are 
too slow for graphics applications. 
"Winchesters are an order of 
magnitude faster than floppy-disk 
drives, based simply on rotational 
speed," he says. (Spindle speed for 
most 8-in. Winchesters is 3600 rpm; 
Shugart Associates' SA850 IM-byte 
floppy-disk drive operates at 360 
rpm.) "The bottom line is simply 
this: faster refresh is better refresh. 
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APPLICATIONS 
DATA ENTRY 

INQUIRY 
EDITING 

TRANSACTION PROCESSING 
COMMUNICATIONS 

FEATURES 

CRT-P4/P42, Split Screen, Attributes, Function Keys, Special Keys, 

Variable RAM/ROM, Printer/Aux. Port, Synch or Asynch , Self Diagnostics, 

Line Drawing, Editing, Multi-Page Buffering, Choice of Case Colors. 

Call for applications assistance and delivery 

;~~~ (800) 453-9454 
CALIFORNIA Costa Mesa (714) 540-8404 •Sunnyvale (408) 738-1560 

FLORIDA Altamonte Springs (305) 830-4666 ILLINOIS Arlington Heights (312) 593-1565 
MASSACHUSETTS Woburn (617) 933-0202 NEW YORK New York (212) 682-2760 UTAH Salt Lake City (801) 355-6000 

WASHINGTON, D.C. (VA) Falls Church (703) 356-5133 

BEEHIVE INTERNATIONAL 
"A proven competitive manufacturer of smart terminals " 
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MicroPro proudly announces MailMerg1r 
capabilities along with WordStar™ 2.1 

Now you have another terrific reason to 
purchase WordStar, the industry's leader in 
microcomputer word processing. And that 
reason is called MailMerge. A new option 
that allows you to churn out letter quality 
form letters with full substitution capabilities, 
as well as chained and multiple copy printing. 

And lots more. 

Plus WordStar 2 .1 also offers other 
new and powerful features. Like hyphen 

help, decimal tab, paragraph indent, and 
copy /rename/run-another-program. 

No wonder that in less than a year, more 
than 7500 people have purchased WordStar 
from over 350 dealers around the world. 

So go ahead. Call (415) 457-8990 for a 
dealer nearest you. And just think, WordStar 
was a very popular software package before 
MailMerge. 

Imagille how incredibly popular it will 
be now. 

(mlcftO~ 
INTERNATIONAL CORPORATION 

Leads the way. 

MicroPro International Corporation 1299 4th Street, San Rafael, California 94901 Telex 340388 
Dealer /Distributor /0. E. M. inquiries invited. 

P1ices and specifications subject to change without notice. 
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Mini-Miera Warld 

I've never heard of anyone less than 1h sec. will be impossible. 
complaining about a screen that "Bit-serial transmission links will be 
filled up too quickly," Sawyer says. used instead. Now we have to look 

The amount of time needed to fill at a different set of figures." In such 
a graphics screen is a function of the an environment, for example, a 512 
bandwidth of the channel connect- x 512 black-and-white screen could 
ing the work station to its data base. take almost 2 min. to fill if the data 
Until now, most of these systems base and the work station are linked 
have been connected via direct, by 2400-bit-per-sec. telephone 
byte-parallel lines, which generate circuits. Even at 9600 bps-the 
what industry analyst Ken Ander- maximum speed of a voice-grade 
son calls "instantaneous response." line-a black-and-white screen will 

Operator productivity is a direct require almost 30 sec. to fill. 
function of how fast a screen fills, Many in the industry predict that 
the Simi Valley, Calif., publisher of as color graphics become common­
"The Anderson Report" explains. place over the next few years, they 
"One California aerospace firm will present more constraints, 
measured the effectiveness of Anderson says. He notes that a 
design engineers using high-encl screen linked to a remote data base 

Industry analyst Ray Freeman: "Rigid-disk 
drives will be required in low-end systems." 

computer-aided design (CAD) sys­
tems," he reports. "Productivity 
nose-dived if the screen didn't fill up 
in less than 1h second." 

In distributed data-processing 
environments for low-end systems 
handling business and commercial 
applications, Anderson points out 
that byte-parallel connections will 
not be used, and response times of 
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could take three times longer to fill 
than a monochromatic device. 
"Response times such as these are 
simply unacceptable," he says. 

Disk-drive industry analyst 
Raymond Freeman Jr., Santa 
Barbara, Calif., agrees. "You can't 
wait forever for a screen to fill up," 
he says. "Rigid-disk drives will be 
absolutely required in low-end 
systems." But, he notes, storage 
subsystems costs will rise. "While 
users can expect tenfold increases in 
storage capacities, they can also 
expect threefold increases in price 
compared to floppy-disk drives." 

Whether the drives in question 
will be 8-in. Winchesters or 14-in. 
devices is unclear, says Warren 
Sullivan, vice president of market­
ing at Image Resource Corp., 
Westlake Village, Calif. "Desk-top 
graphics systems will probably be 
running data bases as large as lOM­

to 40M-bytes. Winchesters will be 
imperative." 

If the graphics industry can't get 
8-in. hardware in quantity, it will 
turn to 14-in. drives. "Designers 
won't like it, but if there's a 
shortage of 8-in. devices, they'll 
look to 14-in. hardware, and cable 
the drive to an adjacent box," says 
Sullivan. 

Anderson, however, anticipates 
that the industry's attention will 

Industry analyst Ken Anderson antici­
pates that the computer graphics in­
dustry's attention will focus on 8-in. Win­
chesters. 

focus on 8-in. Winchesters, and that 
a number of systems with higher 
capacity devices will appear at next 
year's Siggraph. He also feels that 
disk-drive makers will be scrutiniz­
ing the potential of low-end graphics 
applications. "Over the next five 
years this will be the area of fastest 
growth," he says. He predicts that 
the total graphics industry will 
grow from $1 billion to $4.5 billion 
by 1984. Business graphics­
terminals, hard-copy output devic­
es, photo-copy hardware and 
systems with graphics capability­
will grow, according to one report, 
at an average rate of more than 50 
percent per yr. to reach more than 
$1 billion by 1984-an increase from 
$120 million in 1979. "Graphics will 
become an integral part of 
small-business and word-processing 
systems over the next five years. 
High-capacity rotating memories 
will be one reason why," Anderson 
says. 

Genisco's Sawyer stresses, how­
ever, that readily available hard­
ware, rather than good intentions, 
will be what's important. "Produc­
tion quantities of Winchester-disk 
drives will be vital; the existence of 
evaluation units is of no value at 
all," he says. -John Trifari 
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TEST ENG INEERING 

IN CO KING 
INS PECTION 

MST's TIME MACHINE™ -
Totally Automated Systems to 
Initialize, Certify or Copy 
Floppy Disks. 

At last, you can be first. 
While your competition is using 
out-dated disk processing equip­
ment for checking, formatting or 
copying - your floppy disk oper­
ation productivity increases. 

Because if you ta~e advan­
tage of MST's Time Machines, 
you'll experience faster disk 
handling - with either 8 inch or 
5Y4 inch, single or double-sided 
floppies (even simultaneously) 
and in any format or density -
automatically. 

System 800-lnltlallzation 
The Automatic Disk Initial­

izer simultaneously processes 
floppies of different formats , 
densities and media sizes under 

the direction of multi-tasking 
software. This system allows up 
to eight initialization stations 
to be operated concurrently 
and independently within the 
system while minimizing oper­
ator intervention. 
System 810-:-lnltlallzatlon and 

Certlftcatlon 
With controllers and addl­

tional certification software, you 
can certify and initialize up 
to 50 disks in one fell swoop ­
automatically. 

System 820-Copying 
MST will provide copy cen­

ters throughout the U.S. Give us 
your disk and tell us how many 
copies you need - we'll do the 
rest. Call for your nearest center. 
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High-speed printing spurs 
interest in magnetic printers 

Using magnetic fields on a drum 
or belt, magnetic printers form an 
image, which is then transferred 
onto uncoated paper. The first such 
printer was marketed by Inforex, 
Inc., Burlington, Mass., in 1976. 

Inforex acquired the printer when it 
bought bankrupt Data Interface, 
Danbury, Conn., in 1972. Inforex 
did not have the in-house expertise 

The quest for high-speed, 
non-impact printers has led some 
manufacturers to assess the 
feasibility of expanding electronic 
copier principles for use in printers. 
Included in the copier-based 
developments are laser-based print­
ers from IBM, Xerox and Canon (see 
"Japanese combine copying and 
printing," p. 30 ), as well as renewed 
interest in magnetic printers. 

Because magnetic printers use 
less than half the power required for 
their laser-based counterparts, they 
also cost less. They can be used for 
mainframe output of 4000 to 8000 

lines per min., but when print 
quality improves, they will be used 
with smaller computers. 

General Electric is the first 
company to introduce a high-speed 
magnetic printer. The TermiNet 
8000 is a prototype page printer 
introduced at this year's National 
Computer Conference (MMS, July p. 
11) by GE's Data Communications 
Product Division. It produces 8000 

lpm. 
The non-impact printer market 

will reach $2 billion in shipments 
this year, according to International 

Resource Development, Inc. en 
Honeywell Bull of France, Iwatsu of 
Japan and Ferix, Inc., Mountain 
View, Calif., are among others 
developing magnetic printers. 
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roll 
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roll 
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take-off 

roller 

Hot seal 
roller 

Transfer 
station 

Printed wiring 
boards 

Write 
head 

Toner 

Magnetic 
brush 

Erase 
head 

Magnetic 
write belt 

Paper 

General Electrlc's TermlNet 8000 houses a magnetic write belt from which characters 
formed from toner are transferred onto paper, then pressure- and heat-fused. 

THE CHALLENGING TECHNOLOGIES 

When manufacturers enter an 
essentially virgin territory, they usually 
do not face any immediate competi­
tion. But this will not be the case for 
magnetic printer manufacturers that 
are taking on the medium-speed 
non-impact printer market with 
non-optical printers using dry toner on 
plain paper. Aiming to replace Xerox 
9700s, IBM 3800s and similar 
machines, magnetic printer manufac­
turers will face a battle for that market 
with 3M, Dennison and others during 
the next four years. That's the 
assessment of Ian Mallender, 
president of Advanced Technology 
Resources Corp., El Dorado, Calif. 

The 3M process, called Magnesty­
lus, produces 40 pages per min. in 
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300-dot-per-in. densities, according to 
one industry source. The printer 
combines elements of both magnetic 
and electrostatic printers, and is said 
to use electrostatically charged 
magnetic styli on the outside of a 
drum at densities of about 300 styli 
per in. 

Magnetic toner is drawn onto the 
print drum via an internal magnet, and 
that toner is counteracted selectively 
by the electrostatically charged styli to 
form impressions on the outside of the 
drum. The strength of the electrostatic 
and magnetic fields can be altered to 
create a gradation of gray images. 
This cannot be done by magnetic 
printers. 

Mallender says the 3M printer can 

be used for computerized-axial 
tomography (CAT) scanning output in 
hospitals. The technology may 
eliminate the problem of gray residue 
that magnetic printer manufacturers 
face. The product is not expected to 
be introduced for more than a year, 
but some industry sources say it may 
be introduced by year-end. The 
company already sells two limited 
versions of the Magnestylus as 
bar-code and baggage label output 
devices. 

The Dennision printer, under joint 
development with Canada Develop­
ment Corp., is an electrostatic printer 
that deposits ions on a dielectric 
imaging media in the shapes of 
characters or dots. 
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to fully develop the printer, and two 
years ago, with only about 250 sold, 
the Inforex 180's production was 
canceled. 

The 180 operated at 180 lpm, sold 
for about $2500 and was geared 
toward terminal output applica­
tions. Although it was an inherently 
simple and low-cost device, the 
printer had major problems with 
reliability and print quality. The 
heart of the 180 was a magnetic 
recording head covered by a 
%-in. -wide magnetic tape. A 
magnetic field created on the tape 
selectively formed characters that 
were covered with magnetic toner, 
transferred onto paper with 
minimal pressure and then fused to 
the paper at a temperature of 350°F. 

The print quality resembled that 
of dot-matrix-printer output, but 
the printed line also held some 
residual dirt imparted onto the 
electrostatically charged paper, 
leaving a grayish background 
image. Further, the toner, which 
was recycled after each use, "wore 
out" as its various components were 
used at different ratios during the 
printing process. The toner cost 
about $40 per lb. 

Deionize 

Developer 

I 

I 
I 
I 
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Integrated magnetic array 

-----1 
I 
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The Ferlx CP 4000 prints 4000 /pm and is believed to have caught the interest of Exxon 
Enterprises, among other companies. 

Inforex, now in Chapter XI 

bankruptcy proceedings, is trying 
to sell the patents to the printer. 
Interested parties have included 
market contenders en Honeywell 
Bull, 3M and c. Itoh. (see "The 
challenging technologies," p. 29 ). 

The new magnetic printers, while 

still developmental, incorporate a 
variety of techniques to solve the 
reliability and resolution problems 
inherent in that technology's write 
head and toner. Magnetic printers, 
like laser-based printers, are an 
extension of electronic copier 
technology, using magnetic rather 

JAPANESE COMBINE COPYING AND PRINTING 
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Japanese manufacturers of office 
copiers are actively developing 
non-impact, high-resolution imaging 
systems that combine copying with 
computer-output printing, according to 
a soon-to-be-released study by the 
Yankee Group, a Boston research 
firm. These devices are expected to 
open a new market niche between 
low-cost impact printers and high-end 
non-impact printers now offered by 
IBM, Xerox and others. That market is 
forecast to reach $200 million to $300 
million in end-user sales by 1985. The 
copier/printers will sell for $1 o,ooo to 
s20,ooo and offer at least 200-dot­
per-in. resolution at speeds of 8 to 12 
pages per min. 

Ricoh Co., Ltd., has three prototype 
non-impact printers. The oc 520 and 
JP 204 are a two-color copier and a 
two-color ink-jet printer, respectively. 
The third prototype, the GT 1 ooo, is 
comprised of a keyboard, an image 

scanner and a laser-based printer/ 
copier with a resolution of 300 x 300 
dpi at speeds of 30 pages per min. 
(ppm). 

Canon has developed the LBP-1 o 
dot-matrix non-impact printer that 
produces as many as 1 o ppm. Based 
on a Hitachi semiconductor laser, the 
LBP-1 o differs from the IBM 6670, 
which uses a gas laser. Semiconduc­
tor lasers are smaller, and are said to 
be more power efficient and less 
expensive. OEM prices range from 
$6000 to $9000; end-user prices are 
s12,ooo to $10,000. 

Konishiroku, developers of the 
primary part of Wang Laboratories' 
intelligent image printer, produces a 
two-configuration device called u-Bix. 
As a copier/printer, it produces 15 
ppm, using a 12 x 16 or 12 x 21 
dot-matrix pattern. When u-Bix is 
configured strictly as a line printer, it 
can print as many as 1678 lpm at 

300-dpi resolutions. Price is $7000 to 
$8000. 

Minolta recently introduced the EG 
301 intelligent printer/copier that 
employs fiber optics to create images 
on a photoreceptive drum with dry 
toner. As a copier, it produces as 
many as 1 o copies per min., and as a 
printer, it uses a 200 x 200 dot matrix 
to produce 1 o ppm. 

Toshiba's electrophotographic de­
vice uses laser light fired through 
cables onto a selenium drum to 
produce an image. Speed is 25 to 30 
ppm at 300 x 300 dot resolutions. 
Like Konishiroku, Toshiba is looking 
for an OEM agreement with a u.s. 
systems supplier. 

The efforts of those companies give 
Japan a head start in the develop­
ment of copier/printers that combine 
imaging with communications, stor­
age and processing, the study 
concludes. 
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our Micro· 
computer 

Doesn't 
Needa 

separate 
craDhics 

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

computer Systems Division 
9050 Red Branch Road, 
Columbia, Maryland 21045 

TEL: 301-992-3400 
TWX 710-862-1891 

® Trademark of Tektronix, Inc. 

•oual, independent Z80A Processors, 96K RAM, dual 
floppy drives. and 512x256 resolution vector graphics 
on a 9 inch CRT in quantity 100 to qualified OEMs. 1/ 0 
includes 4 RS-232 ports, 4 parallel ports and RS-170 
composite video. · 



ONE-BOARD PDP-11 SMD CONTROII.ER, 
SOF1WARE COMPATIBLE .•. A HRST ! 

Dataram's S33 interfaces Digital Equipment Corporation's (DEC®'s) PDP-I I series to a wide 
selection of SMD (storage module drive) and Winchester type disk drives. The S33 emulates 
DEC's RM02 and is fully software compatible with RM02 diagnostics and RM02-supporting 
operating systems. Up to four drives per S33 controller, almost 300 MB of disk storage. The 
microprocessor-based S33 controller has 2 KB of data buffering, multiple sector transfers, and 
built-in self-test capability. And media compatibility with DEC's RM02 drive. All this and 
amazingly packaged on one DEC hex board ... the only controller to make this claim! 

One-board means you need only one hex SPC slot. One-board means easy insertion and 
optimum air flow. 

One-board with its attendant features of minimized interconnections and low component count 
means lower power, complete accessibility, higher reliability ... and best of all, lower cost. 

If you're interested in one of our one-board S33 controllers, or a whole bunch of them, we'd like 
to hear from you. If you operate in the LSI-11 ® world, still contact us. Our LSI-11 cousin of the 
S33 is on the ·way. 

DEC. LSI- I I and PDP arc registered trademarts of D 1g1ta l Fqltipmen t Corpo ration 

DATARAM 
CORPORATION 

PRINCETON-HIGHTSTOWN ROAD CRANBURY, NEW JERSEY 08512 
TEL,609-799-0071 TWX,510-685·2542 
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than photosensitive media for 
imaging. While copiers merely 
reproduce an image, magnetic 
printers produce an image from 
digital signal inputs. That image can 
be retained to generate thousands 
of copies. 

The technique does not require 
high-powered lasers as a light 
source to set up charges, which 
means that magnetic printers have 
fewer electrical and mechanical 
parts. Magnetic fields are created 
by electronic circuits on a magnetic 
drum or continous-loop magnetic­
tape imaging material. The write 
head forms an image on the imaging 
material and attracts toner particles 
to the image, which is transferred 
and fused onto uncoated paper. The 
imaging material is then cleaned. 

But, no manufacturer has yet 
introduced a product that over­
comes all the obstacles to high­
quality magnetic printing, which 
include the write head, belts, toners 
and fusing methods. The writing 
device is critical to making 
magnetic print quality acceptable, 
says one industry consultant, and 
manufacturers developing magnetic 
printers agree. 

"Entering the market with a 
low-resolution head is a mistake," 
says Bob Hughson of GE's magnetic 
printer marketing. He says GE is 
revising the prototype print head of 
the TermiNet 8000. Dot density will 
be increased from 120 to 240 dots 
per in. in the production models, to 
be released in 1981. The price has 
been projected at less than $20,000. 
The 240-dpi density is required to 
get a fully formed character 
appearance, according to one 
industry observer. 

The write head for GE's prototype 
uses a cone with a series of 
electronic ciruits that create 
magnetic fields for image formation 
on a rotating Mylar belt. The write 
head contains 1672 printing dot 
locations. Each dot is magnetized 
when the circuits magnetize the 
belt. The dots attract magnetic 

MINI-MICRO SYSTEMS/September 1980 

Mini-Miera Warld 

Input 
select--- Buffer 

Capstan 
drive 

memory---- ROM 

-----._character 
Tape generator 
clock~ -...__ 12-track 

12-track 
write head 

Stepper head driver 
driver 

The lnforex 180 was the first magnetic printer commercially available. 

toner selectively to form a character 
image, which is then transferred 
with slight pressure and electrostat­
ic action to paper. The paper then 
passes through two rollers-a heat 
roller and a pressure roller-to fuse 
the image onto it. Paper is fed 
through the printer at a constant 
rate of 16. 7 ips. 

GE has taken steps to eliminate a 
major source of reliability problems 
in magnetic printers: write-head 
wear. Hughson claims his company 
is decreasing head wear by 
employing a Mylar belt that covers 
the write head and protects it from 
exposure to abrasive iron particles 
in the toner. The toner can contact 
the head in printers using drums, 
thus increasing wear. But belts that 
contact the head are made of hard 
crystal, which is also abrasive, 
according to one source. The en 
Honeywell Bull and Iwatsu printers 
are drum-based. 

Conventional write-head technol­
ogy is not appropriate for magnetic 
printers, according to Gib Springer, 
president of Ferix, Inc., a division of 
Computer Printers International, 
Mountain View, Calif. Springer is 
developing a new write head that 
can better focus magnetic fields and 
decrease power consumption. Intro­
duction of the product, the CP 4000, 
is more than a year away. It will 

print about 4000 !pm and will cost 
between $20,000 and $30,000. 
Springer is looking for a merger 
partner for the technology. Both 
Exxon Enterprises and a major 
copier company are evaluating that 
technology now, one source says. 

Another source says that Ray­
theon Co. recently received a patent 
for a magnetic bubble recording 
technique that could overcome 
resolution problems and fabrication 
costs of high-density magnetic 
recording heads. But developing 
new technologies to achieve better 
resolution is not an easy matter. 

"It's a new technology, and you 
don't have other people's efforts to 
fall back on. You invent as you go 
along," says GE's Hughson. 

Toner and fusing methods have 
also been obstacles to high-quality 
print. Although better toners are 
being developed, those available 
still leave gray residue on the 
paper. 3M and other manufacturers 
are developing single-composition 
toners that are expected to provide 
superior-quality output. 

Most methods of fusing toner to 
paper involve heat and/or pressure. 
Pressure fusing consumes less 
power, but the use of pressure alone 
crinkles paper because it requires 
pressure of 500 lb. /sq. in. 

-Lori Valigra 
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Just when you thought you 
were totally confused by the incred­
ible variety of "smart" computer 
terminals on the market, Lear Siegler 
brings you exactly what you need. 
It is IT, the Intermediate Terminal™ 
video display 

IT banishes all the confusing 
claims being made in the computer 
marketplace by compressing the 
broad spectrum of "smart" termi-

nals into ITself Now, when you're 
looking for a terminal that isn't too 
smart but isn't too dumb either, IT 
is perfect for the job. And instead 
of having to weave your way 
through the confusing forest of 
"smart" terminals, just look for 
IT Because IT is enough. 

IT brings you the same high 
standards and solid workmanship 
that made its cousin, the Dumb 
Terminal® video display, a legend in 
its own time. IT may be of average 
intelligence, but there's nothing aver­
age about IT's consistent, quality 
performance and sensible features 

IT is completely self-contained, 
with full editing, formatting and 
protected field capabilities Not to 
mention a microprocessor which 
increases reliability and ease of use. 

TWO PAGES ARE 
BETI'ER THAN ONE. 

The list of !T's special features 

could go on all afternoon. Out­
standing among them are the two 
pages of display that are standard 
with IT Use them both and get up 
to 3840 characters of display poten­
tial. Or, allocate the second as a 
print buffer and be sending data 
on page two while entering data 
on page one. 

Each page has the following 
independent page characteristics: 

protect, program mode and cur­
sor retention. And when you change 
from one page to another, these 
characteristics are stored in mem­
ory to be recalled at another time, 
letter perfect 

IT"' HAS QUITE A DISPLAY. 

With IT, specific areas are desig­
nated as protected fields They can't 
be typed over unless you remove 
the terminal from the protected 
mode. Even your remote computer 
can't overwrite the protected fields 
until IT is removed from the pro­
tected mode. Background (protected 
data) can be displayed at a lower 
intensity, while foreground is dis­
played at normal intensity and may 
be modified. You can even tab the 
cursor forward and backward to 
the start of each unprotected field. 

And when you depress IT's 
special function key, a special func­
tion sequence is transmitted. The 

remote computer is then in full con­
trol. And all control functions that 
can be initiated from the keyboard 
can also be executed from the 
remote computer. 

Also on IT, full or half duplex 
operation is switch and keyboard 
selectable. You can also choose 
from conversation or block trans­
mission, which can be initiated 
by you or the computer. In block 
mode, a line, a message or a page 
can be transmitted in its entirety 

IT"' IS NOT JUST ANOTHER 
PRETI'Y FACE. 

IT's editing capabilities allow 
you to clear the screen, or use the 
cursor for a character change. In 
addition, IT comes complete with 
character insert and delete, line 
insert and delete, erase to end of 
line/field/screen, and tab and back 
tab. !T's full controls also allow you 
to skip protected fields, backspace, 
forespace, move up, down, return, 
home, and new line. 

And when it comes to behavior 
modification, IT has few peers. 
Because IT comes with a factory 
installed personality for selected 
parameters. Such as an alternate 
ESCape sequence lead-in, in addi­
tion to the standard ESCape. A 
different End Block character A dif­
ferent New Line character sequence. 
A different field separator. And 
a function sequence preamble. 

FIND OUT THE WHOLE 
STORY ABOUT IT: 

The people at Lear Siegler 
would be more than happy to fill 
you in on all the details about IT 
Just drop us a line or call. Because 
IT is worth it 

I ... LEAR SIEGLER, INC. ~I DATA PRODUCTS DIVISION 

IT; the Intermediate Terminal 
from Lear Siegler. 

Lear Siegler, Inc / Data Products Division, 714 North Brookhurst Street, Anaheim, CA 92803 800/854-3805. In California 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, DC. 301/459-1826 
• England (04867) 80666. 

IT™, Intermediate Terminal™ and Dumb Terminal® are trademarks of Lear Siegler, Inc . 
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Custom Desif!n 
At Standard Prices We can make your work 

stations, printer stands and data desks look like 
they've been customed designed. Without paying 
custom prices. 

At Systems Furniture Company, we've 
developed quality computer furniture in standard 
configurations that let you create a functional yet 
highly attractive working atmosphere. For the 
past ten years, we've been leading the 
way in the design and construction of 
computer system furniture that's 
just right for word processing 
systems, 

personal computers, business systems and other 
computer-related systems. For most of the major 
names. Our standard catalog gives you the variety 
of configurations you need to choose furniture that 
fits your application or system. And, for those 
special requirements, we can simply modify one of 
our standard models or assist you in designing and 

building a completely custom-designed model. 
We've built our reputation on years of quality 

construction and flexible design. 
So you can get custom styling at 
standard prices. 

2727 Maricopa Street 
Torrance, California 90503 
(213) 533-1212 

.II Systems Furniture Company 
•• The computer furniture that fits 
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Semiconductor disk added 
to CAi's new SyFA line 

The 2ooo's software has been 
upgraded in the form of SyBOL III, 

Computer Automation's proprie­
tary business and commercial 
programming language. Version III 

of SyBOL is upwardly compatible 
with the current version of SyBOL 
III, but reportedly incorporates 
some enhanced instructions. 

Computer Automation, Inc., has 
revamped its SyFA line of network 
processors, boosting cycle times 
within the CPU, adding faster main 
memories and offering an in-house 
semiconductor disk (SCD) in the 
process. 

Called the System 2000, CAI's 
new offering is aimed at large-scale 
distributed data-processing envi­
ronments that are typically hosted 
by IBM mainframes. According to 
George Dashiell, vice president and 
general manager of the Irvine., 
Calif., OEM computer and systems 
vendor, the 2000 can handle all syF A 
applications currently running on 
the firm's older System 1000 
processors at speeds 1. 4 times 
faster. As a result, the number of 
terminals tied to a processor can be 
increased from 32 to 48 with no 
increase in program execution 
times, he says. 

Total system throughput has also 
been increased in the system 2000 
by the incorporation of a semicon­
ductor disk device-a random 
access memory formatted to appear 
as a rotating memory. CAI sources 
say the system 2ooo's SCD will 
function as a high-speed buffer or 
cache memory in SyF A configura­
tions in which several processors 
are accessing the same disk file. 
"The SCD is designed for networks 
where disk contention can impact 
total system throughput," explains 
one CAI executive. The device will 
store as much as 2M bytes of data 
and will operate 10 times faster than 
the storage module drives (SMDs) 
used for file storage in · syF A 
configurations, he says. 

CAI's system 2000 incorporates a 
50-nsec. memory and a 500-nsec. 
main memory in 256K-byte modules 
with error correction and control. 
(The System 1000 uses a 700-nsec. 
memory in 64K-byte modules and 
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does not have ECC circuits.) At least 
three microprocessor-based front­
end devices are also standard with 
system 200 processors. Called 
Microboosters, they serve as 
intelligent interfaces for peripheral 
and data communications hardware. 

CAI's new offering is now 
undergoing beta testing. Price and 
delivery information was not 
available at press time. -John Ti1fari 

Computer Automation's System 2000 is aimed at large-scale distributed data-processing 
environments that are typically hosted by an IBM mainframe. 

Codenoll Technology enters 
optoelectronics market 

A new contender in the emerging 
optoelectronics market-Codenoll 
Technology Corp., New York-is 
banking on the belief that laser 
technology and high-speed gallium­
arsenide illuminators are the "wave 
of the future" for applications that 
include both data processing and 
word processing. 

Incorporated last February by 
Michael H. Coden and Dr. 

Frederick W. Scholl, two former 
Exxon Optical Information Systems 
division executives, the company 
intends to capitalize on a market its 
founders hope will grow as quickly 
as microprocessors have grown over 
the last few years. 

"We anticipate a development 
similar to that of other high­
technology markets," says Coden, 
who is taking the company through 
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MTI stocks 'em all 
for faster delivery. 
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VIDEO TERMINALS 
MTI Lease Price 
pr ice 12 ma. 24 ma. 36 ma. 

VTl00 ...•...•.••. $1895 $92 $90 $85 
VT132 ..•••..••...• 2295 110 105 100 
ADM-3A ...••••.... * 55 45 40 
ADM-3A+ ....•.•... * 65 60 55 
ADM-31 ......•.•.•. * 75 70 65 
ADM-42 •....••..... * 100 90 85 
1410 (Hazeltine) 825 50 45 40 
1420 ..•............•.• 895 60 55 50 
1421 •••.........•...•. 895 60 55 50 
1500 ...••..•....•..... 1045 70 65 60 
1510 •.•.•.....•...... 1145 75 70 65 
1520 •......••..••.... 1395 90 85 80 
1552 ......•..•...•..• 1350 85 80 75 

300 BAUD TELEPRINTERS 
LA34-DA •.......... 1045 55 50 45 
LA34-AA ..•..•..... 1295 66 61 55 
LA36 ................. 1695 95 90 85 
Teletype4310 .... 1085 60 55 50 
Teletype 4320 ..•. 1225 65 60 52 
Diablo 1640RO 3085 145 135 125 
Diablo 1640KSR3285 160 150 135 
Diablo 1650RO 3185 150 140 130 
Diablo 1650KSR3385 185 175 165 
Tl743 ..... ........... 1190 65 60 55 
Tl 745 ...... .•....•... 1585 78 73 68 
Tl 763 .•.........•.... 2690 115 110 105 
Tl 765 .......•........ 2895 130 125 120 
(600 baud) 
Tl 825R0 .•..•..•... 1565 I 75 70 t~5 
Tl 825KSR ..•••.... 1645 85 80 75 
Tl 825RO Pkg_ .• 1750 85 80 75 
Tl 825KSR Pkg. 1895 98 95 85 

1200 BAUD TELEPRINTERS 
LA120-AA ........ 2495 135 125 110 
LA180 .•..........•.. 2195 115 110 99 
Tl 783 ............... 1745 95 90 85 
Tl 785 .•............. 2395 130 125 120 
Tl787 .•.........•.•. 2845 155 145 135 
Tl 810RO ......... 1800 105 90 85 
Tl 81 ORO Pkg .... 2047 115 110 105 
Tl820KSR .•...... 2057 95 90 85 
Tl 820RO ...•.••.• 1895 90 85 80 
Tl 820KSR Pkg. 2275 105 100 95 
Tl 820RO Pkg. 2047 95 90 85 
(2400 baud) 
Dataprod. M200 2595 150 135 1 25 

DATAPRODUCTS LINE PRINTERS 
8300 (300LPM) 5535 322 317 312 
8600 (600LPM) 6861 393 388 383 
2230 (300LPM) 7723 * * * 
2260 (600LPM) 9614 • 
2290 (900LPM) 12655 * 

ACOUSTIC COUPLERS 
A/JA242·A-...... 295 15 13 12 
A/J247 ....•....•.... 315 15 14 13 
A/J AD342 ......... 395 20 18 16 
A/J 1234 (Vadic) 895 50 45 40 
A/J 1245 ............ 695 45 40 35 

MODEMS 
GDC 103A3 •.•..... 3951 25 24 23 
GDC 202S/T .•..•..• 565 42 41 40 
GDC 212-A ..•...... 850 50 45 40 
A/J 1256 (Vadic) 825 50 45 40 

CASSETTE STORAGE SYSTEMS 
Techtran 816 .••.. 1050 70 65 60 
Techtran 817 .•..• 1295 80 75 70 
Techtran 818 ..... 1795 105 95 85 
Techtran 822 .•... 2295 140 130 120 
MFE 5000 ••....... 1495 100 95 90 

FLOPPY DISK SYSTEMS 
Techtran 950 ...• 13951100 90 85 
Techtran 951 ••.. 1995 125 115 105 
• 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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a public stock offering of 1 million 
shares in an effort to raise $5 million. 
"We're getting into the market at its 
beginning, and we hope our timing 
will be as good as that of Intel." He 
admits that optoelectronic products 
still have a long way to go to be 
accepted, but microprocessors had 
the same problem 6 yrs. ago. 

Although still in its formative 
stages, Codenoll intends to market 
subsystems incorporating semicon­
ductor lasers and other optoelectron­
ic components for use in fiber­
optic, laser-based computer and 
word-processing equipment, plus 
video disk and audio disk players. 
Codenoll's semiconductor laser, 
which is made of gallium arsenide 
rather than gas, weighs less than 1 
oz. and is less than 1 in. long. It is 
said to produce 30 times more light 
than a conventional gas laser 
weighing 4 lbs. that is 16 in. long. 

Four products are scheduled to be 
introduced by Codenoll within a 
year: 

• Codelink-50 and Codelink-20 
high-speed fiber-optic links. The 
Codelinks are composed of gallium­
arsenide lasers or light emitting 
diodes (LEDs) and photodetectors. 
The laser or LED emits light pulses 
that are received and decoded by a 
silicon avalanche or silicon PIN-type 
photodetector. Codelink-50 will 
transmit and receive 692 simultane­
ous telephone converstations over 
one pair of optical fibers using 
standard telephone digital transmis­
sions. The Codelinks will support 
ultra-high-speed communications 
over fiber-optic lines for data­
processing, office, process-control 
and telecommunications equipment. 

• Codescan-1, a low-cost alterna­
tive to gas lasers used in laser-based 
printers. 

• Codehead-1, a semiconductor 
laser subsystem expected to be used 
in video disk players and for 
measurements. Codehead-1 is said 
to be as much as 25 times smaller 
and 150 times lighter than other 
laser subsystems. It is believed that 

thousands of times more informa­
tion can be stored and played back 
using a laser beam than is possible 
with phonograph records or 
magnetic media. 

The company initially will 
purchase all subsystem compo­
nents-in many cases from potential 
competitors. However, Coden says 
he does not anticipate any patent 
problems. After a year, Codenoll 
will manufacture its own semicon­
ductor lasers, LEDs, photodetectors 
and electronic circuits. 

One industry source expects the 
market for semiconductor lasers 
and related technologies to top $15 
billion by 1990, but another source 
says the market has not grown as 
quickly as expected. He says the 
semiconductor laser market is only 
a few million dollars, and most of 
the market is in military systems. 

"The semiconductor laser market 
has been greatly overrated for a 
number of years," according to John 
Kessler, Kessler Marketing Intelli­
gence, Newport, R.I. He says that 
manufacturers have promised price 
decreases, but prices have risen 
instead. Semiconductor lasers used 
in fiber-optic equipment cost about 
$1000, he says, and an average 
man-µfacturing yield is only one out 
of 100. He adds, however, that some 
companies claim yields as high as 30 
percent. 

Coden is hoping to get a share of 
the market by achieving a 
competitive price-performance 
ratio. He says his chief competitors 
are Optical Information Systems, 
Hitachi and Mitsubishi. Hitachi 
semiconductor lasers are being used 
in a laser-based non-impact printer 
from Canon. A gas laser with power 
supply costs $3000 to $7000, Coden 
says, while an equally powerful 
semiconductor laser costs $300 to 
$1600. Coden expects to take 
advantage of what he foresees as 
the need for higher speeds and more 
capabilities, such as printing, 
communications and higher-density 
memory storage. - Lori Valigra 
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1 Our extensive applications 
capabilities 

• They're yours with the concept 100, a low-priced terminal in 
ASCII and VT-52 compatible models that opens a broad 

2. 

3. 

4. 

spectrum of applications capabilities including text editing , data 
entry and retrieval and business graphics. The terminals offer 
extensive display, editing and communication features such as 
multiple subscreen capability for simultaneous multi-function 
performance and sophisticated networking between multiple 
communication lines. And available for $1230 (OEM quantity 75). 

Our multiple pages of memory 
Add a new dimension to your applications development and 
implementation arsenal with our concept 104 terminal , featuring 
four full pages of memory - 96 BO-character lines, and full 
windowing (multiple pages per window, multiple windows per 
page) enabling you to store lengthy forms , programs, or text, and 
easily access it by scrolling forward or backward, a line or page 
at a time. Or "window" to any portion of the screen . And 
available for $1440 (OEM quantity 75). 

Our impressive APL terminal 
Now you can have all these capabilities in an APL terminal , and 
without sacrificing price . They're yours in the concept APL - a 
new approach to APL terminals with full / true overstrike APL, 
128 upper/ lower case ASCII and up to two additional character sets, 
and extensive display, editing and communications features 
never before available to APL users. And available for $1365 
(OEM quantity 75). 

Our value ... nobody offers more for less, 
nobody! 
To see why, read 1 - 3 above. 

HDS 
human designed systems, inc. 
3700 Market Street o Ph iladelphia. PA 19104 o 215-382-5000 

Now, a new sales office in California. 
Booton - (617) 329-3510; New York City Area - lnfocon : (201) 624-1372; 
New York State - Naco Electron ics: Syracuse: (315) 699-2651, Rochester: 
(71 6) 223-4490; Delaware - lnfocon: (302) 239-2942; Waahlngton, DC -
International Systems Marketing : (301 ) 986-0773; San Francisco -
(415) 692-4184; Canada - CAIL Systems: Toronto : (416) 782-1151 ; 
Switzerland - Mitek AG: 01 66 22 52. DISTRIBUTORSHIP INQUIRIES INVITED. 

·--------------------~ HOS• 3700 Market Street• Philadelphia , PA 19104 

I would like more information on 

Dconcept 100 Dconcept104 0 concept APL 

0 Please call me. 0 Please send information. 

Name 

Title ___ _ _ ____ Phone _____ _ 

Company _________________ _ 

Address _____ . __________ _ 

City ________ State _____ Zip ___ _ 

0 Tell me about your VT-52 terminal. MMS980 

L-•••••••••••••••••••J 
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Introducing NE C's µPD 7201 
dual channel programmable 
serial controller. 

NEC just made designing 
data communications for the 
8085/8086 easier. 

Because the µPD 7201 allows 
you to select any of the most popular 
communications protocols just by 
making a simple software adjustment. 
You can choose async, bisync, mono­
sync, external sync, HDLC, or SDLC. 

The 7201 also offers you flexibility in 
transmission modes by allowing you to 
select character length, parity, sync char­
acters, CRC Algorithm and transmission 
rates up to 660K baud rate. Each channel 
can be set independently, and modem control 
signals are provided. 

What's more, the 7201 has four independent 
D MA channels for high data rate transfer to and 
from memory. 

With all this capability on a single chip, the 7201 
can save you plenty of real estate. But just as 



1111 chi• bas Just ame In. 
important, it can save you development time. 

Software design is easy because the 7201 is based on a powerful interrupt structure. 
You get programmable interrupt vectors, up to 8 interrupt addresses, and software 
selectable interrupt priority. 

And hardware design is easy because you need just one phase clock and one +5V 
power supply, plus this forty-pin DIP in plastic or ceramic. 

Like the µ,PD 765 Floppy Disc Controller, this chip is destined to become an 
industry standard. An alternate source for the µ,PD 7201 by a major U.S. semi­

conductor company is expected in the near future. For more information, contact 
NE C's regional office nearest you. NE C's 7201. If you design 8085/8086 data 
communications, your chip has just come in. 

NEC Microcomputers, Inc., 173 Worcester Street, Wellesley, MA 02181. 
NORTHEASTERN: 21-G Olympia Avenue, Woburn, MA at (617) 935-6339; 
EASTERN: 275 Broadhollow Road,Rt.110,Melville,NYat(516)293-5660; 
SOUTHEASTERN: Vantage Point Office Center, Suite 209, 4699 North 
Federal Highway, Pompano Beach, FL at (305) 785-8250; MIDWEST­
ERN: 5105 Tollview Drive, Suite 190, Rolling Meadows, IL at (312) 

577-9090; SOUTH CENTRAL: 16475 Dallas Parkway, Suite 290, 
Dallas, TX at (214) 931-0641; NORTHWESTERN: 20480 "E" 

Pacifica Drive, Cupertino, CA at ( 408) 446-0650; SOUTHWEST­
ERN: 2914 E. Katella Avenue, Orange, CA at (714) 633-2980. 

lat 11111, tldnll llC. 

NEC 
NEC Microcomputers, Inc. 
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Crowd of NCC exhibitors 
prompts industry debate 

Computer company representa- The AFIPS point system is another 
tives attending this month's (Sept. cause of the frustration afflicting 
16-18) Wescon show will probably those companies that so far have 
recall the National Computer been unable to get into the show, or 
Conference crowds they encoun- that have had to settle for far less 
tered at the same Anaheim, Calif., space than they planned. Initially, 
convention center in May (MMS, the AFIPS system gave companies 
July, p. 11). They may also wonder points for how long they have been 
if they can expect relief from the members of AFIPS, for how many 
crowding when NCC storms McCor- times thay have participated in past 
mick Place in Chicago next year. NCCs and for the amount of exhibit 

Any concern they have about space they have had in the past. The 
adequate exhibit space is probably more points a company has, the 
best expressed by an Orange higher the priority it is given when 
County, Calif., executive who is space for the next show is allocated. 
already thinking about next May. One East Coast hardware vendor 
He says, "Even though McCormick points out that the system creates a 
Place is the largest possible facility "Catch 22" situation: "You can't 
for the next NCC, right now it looks accumulate more points because 
like there won't be room for there is no more room to get, and 
everyone." One reason for the you can't get more room because 
anticipated tight space situation in you don't have enough points." 
Chicago is that NCC so far is limited Other industry executives agree, 
to one floor of the exhibit hall claiming that the point system 
because another show closes two favors larger companies, particular­
days after NCC starts moving into ly those that have traditionally 
the hall. supported AFIPS and NCC. "AFIPS is 

But Gerard F. Chiffriller, AFIPS doing the industry a disservice the 
director of conferences, claims that way it is handling the matter," says 
AFIPS is already negotiating to add a San Francisco Bay Area 
more space. Donnelly Hall, located executive. 
several blocks from McCormick The point system was devised in 
Place, is one possibility. Chiffriller 1977 when a priority systems 
would prefer, however, to use committee allocated space at that 
McCormick Place's "Level 20," year's conference. Chiffriller says 
located just below NCC's Level 42. the committee considers only booth 
But the earlier show has booked size, not admissions. Consequently, 
Level 20 until the Thursday before Chiffriller argues that the point 
NCC opens. To set up NCC exhibits system works against a Catch 22 by 
by Monday, AFIPS would have to providing a mechanism by which 
pay overtime labor rates. small exhibitors can acquire more 

Chiffriller says AFIPS will pay the space over time. The alternative, he 
extra costs, even if it involves a loss says, was to create a "window" for 
in floor revenues. "We have always new and emerging companies, but 
found room for the companies on our AFIPS's experience has been that 
waiting list, but often the new space smaller companies often disappear 
becomes available too late for them by show time, or exhibit only once. 
to move in and staff large exhibits," Many exhibitors support the 
he says. point system. "Whatever you might 
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think about it, the point system is a 
democratic process," says one West 
Coast hardware vendor. "For sure, 
it is a lot better then the 'sleep in 
the door' system of a few years 
back," when company representa­
tives would stand in line for several 
hours at NCC, waiting to reserve 
space for the next year's show. 
AFIPS has also limited the amount of 
space allowed any one exhibitor to a 
maximum of 2000 sq. ft. in an effort 
to accommodate both old-line 
supporters and first-time exhibi­
tors. 

Another proposed solution to the 
space problem is a two-show 
schedule, like the old spring and fall 
conferences that were held in 
different parts of the country. Bill 
Terry, president of the Data 
Products division of Lear-Siegler, 
advocates this idea. "Each company 
would be allowed to exhibit at one 
conference per year, with space 
selection based on seniority," he 
says. 

Ralph Gabai, general manager of 
the peripherals division at Pertee 
Computer Corp., Woodland Hills, 
Calif., proposes a two-show concept 
also, but he prefers to make the 
split down the lines of OEM vendors 
vs. end-user vendors. Some, 
however, don't feel that this 
solution will work. "My own 
company does both," points out one 
exhibitor. "Where do you draw the 
line?" 

Chiffriller responds that AFIPS 
rejects the two-show format 
because NCC should be a gathering 
place for the entire information­
processing industry--original man­
ufacturers, integrators and end 
users. He adds," Since 51 percent of 
attendees say they don't attend any 
show other than the NCC, we must 
be doing something right." 

Another solution proposed by 
exhibitors is to ban "personal" 
computer makers from what many 
feel is an industry-oriented show. 
But AFIPS already has taken the 
opposite course, disbanding the 
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OUR 
Plugging in our line of interface-compatible 
terminals can automatically reduce your 
terminal budget-by as much as 50%. 
And nowadays, that's like money in 
the bank. 

General Terminal Corporation offers 
models that are teletype-compatible 
as well as terminals that are interface­
compatible with DEC, Burroughs and 
NCR computers. And GTC offers models 
that emulate other major terminals, too. 
All for less. 

And because GTC is the only major 
terminal manufacturer with produc-
tion facilities on both U.S. coasts, we can 
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--11C SAVINGS PLAN. 
deliver what you want, where you want, 
when you want. 

More for less, automatically. 
That's what happens when you push the 
right button. 

For more information on GTC products and 
services, coll toll-free today. In California: 
800-432-7006. Anywhere else in the United 
States: 800-854-6 781. Ask for Georgia Sand. 
Or write Georgia Sand at General Terminal 
Corporation, 14831 Franklin Avenue, Tustin, 
CA 92680. Telex:910-595-2428. We have 
offices throughout the world. In Canada, 
contact Lanpar Ltd., 85 Torbay Road, Markham, 
Ontario L3R. Phone: 416-495-9123. 
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.• Git:! 
The right button to push:· 

General Terminal Corporation 
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Technological leadership. 

Choose from the broadest, 
ready-to-run, single-board 
control project: Motorola 

All the principal systems functions you need 
are here now in these 8-bit Micromodules: CPU. 
memory (ROM, RAM. EPROM). serial and 
parallel l/0 (including GPIB), analog I/O (both 
high- and low-level), a high-speed math 
processor. and a solid-state relay module. 

Plus system software/firmware, high-level 
language processors, card cages and even power 
supplies. all from a single source. 

Think of all the time, hassle and cost you 
can save. And how you not only get your 
hardware and software developed faster but do 
so with a competitive edge. 

These modules and accessories are all based 
around Motorola's M6800 microprocessor 
family. including the MC6809-based Monoboard 
Microcomputer (MM 19). the most powerful 
8-bi t system-on-a-board around. And all are 
fully compatible with the Motorola EXORciser®, 
EXORterm™ and EXORset™ development 
systems. 

If your application requires 16-bit computa­
tional power. ask about Motorola's new 
MC68000-based VERSAmodule™ products. 

So whether your application is industrial 
control. automated testing, intelligent 
peripherals or general microcomputer system 
prototyping, you'll probably find all the 
ready-to-use hardware functions, power and 
performance you need in Motorola Micromodules. 
For basic data on each module and accessories. 
plus application examples, send for a copy of 
our new brochure "Motorola Micromodules." 
Write Motorola Semiconductor Products Inc., 
P.O. Box 20912, Phoenix, AZ 85036. 

For additional information or applications 
assistance. contact your nearby Motorola 
Semiconductor sales office or authorized 
distributor. Whether building your next system 
from the ground up or with here-now, leading­
edge modules. Motorola's fully committed to 

Innovative systems 
through silicon. 

® MOTOROLA INC. 



most versatile selection of 
computer systems for your 
Micro modules.™ 

It's easier, it's faster, it's cost-effective with 
Motorola's Micromodule family. 

Monoboard Microcomputers 
M68MMO I Monoboard Microcomputer 1 (6800) 
M68MM01A Monoboard Microcomputer lA (6800) 
M68MM018 Monoboard Microcomputer lB (6802) 
M68MM01BlA Monoboard Microcomputer lBlA (6802) 
M68MM01D Monoboard Microcomputer lD (6800) 
M68MM19 Monoboard Microcomputer 19 (6809) 
Processor Modules 
M68MM02 6800 CPU Module 
M68MM14 Arithmetic Processing Module 
Memory Modules 
M68MM04 EPROM/ ROM Module (16K Max) 
M68MM04A EPROM/ ROM/ RAM Module (64K Max) 
M68MM06 2K Static RAM Module 
M68MM09 4K Static CMOS RAM Module w / Battery Backup 
MEX68 l 5-3 BK Dynamic RAM Module 
MEX6816- IHR l6K Dynamic RAM Module w / Hidden Refresh 
MEX68RR EPROM/ RAM Module 
Digital 1/0 Modules - Parallel 
M68MM03 32/ 32 1/0 Module 
MEX6820 PIA-Based 1/0 Module (40 lines) 
M68MM 13A Isolated Relay Output ( 16 Channell 
M68MM 13B Isolated Relay Output (32 Channell 
M68MM13C Opto Isolated Relay Output (24 Channell 
M68MM13D Opto Isolated Digital Input Module 
M68MM23 Opto Isolated 1/ 0 Module (AC/ DC) 
Digital 1/0 Modules - Serial 
M68MM07 Quad Communications Module 
MEX6850 ACIA Module 
M68MM 11 RS-232C to 20 mA Adapter Module 
M68MM I 2 GPIB Listener/Talker/ Controller Module 
M68MM12A GPIB Listener/ Talker Module 
Analog 1/0 Modules 
M68MM05A 12-Bit AI D. High-Level. 8 Channel 
M68MM05B 12-Bit AI D. High-Level. 16 Channel 
M68MMI5A 12-BitA/ D. High-Level. 8/16 Channel 
M68MM l5Al 12-Bit AI D. High-Level. 16/ 32 Channel 
M68MMI5B 16-Bit. Low-Level. 16 Channel 
M68MM05C Quad 12-Bit DIA Module 
M68MM15CV Voltage DIA Module ( 1-4 Channel) 
M68MM15CI Current D IA Module (l-4 Channel) 
Packaging and Support Hardware 
M68MMCC05 5-Slot Card Cage 
M68MMCC10 10-Slot Card Cage 
M68MMSC 5-Slot Rack-Mount Chassis (Top Load) 
M68MMLC 10-Slot Rack-Mount Chassis (Top Load) 
M68MMFLC 14-Slot Rack-Mount Chassis (Front Load) 
M68MPS1-l Power Supply (+5 V. ±12 VJ 
M68MM 10 Power Fail Detect and Time-of-Day Clock Module 
MEX68WW Wirewrap Module 
MEX68USM Universal Support Module 
MEX68XT Extender Module 
Peripheral Devices and Interfaces 
M68MDM 1 5-Inch CRT Display Module 
M68DIM2A Display Interface Module 
M68SFDC2 6800 Floppy Disk Controller Module 
M6809FDCONT2 6809 Floppy disk Controller Module 

CIRCLE NO. 26 ON INQUIRY CARD 
45 



Grow with the MSC 3605 
DEC compatible 128KB add-in 
expansion memory This !ugh density, 
single-board semiconductor add-in memory 
system extends the capability of any DEC 
PDP-11® computer utilizmg full hex-wide 
UNIBUS™ or modified UNIBUS slots 

On-board parity with CSR The MSC 
3605 provides an on-board standard parity 
Control Status Register (CSR), and can 
provide system parity generation and 
checking. It is expandable in 32KB mcre­
ments to 128KB, with or without panty 

Design versatility The MSC 3605 is 

selectable between standard and modified 
UNIBUS mterfaces. On-board DIP switches 

allow the user to qwckly set up starting 
address and storage capacity on lKW 
boundaries. 

Reliability, quick delivery Low power 
consumpt:Ion and fewer components 
contnbute to the high MTBF (over 40,000 
hours) mherent m the MSC 3605. Delivery 
1:Ime is usually within seven working days 

For add11:Ional mformat:Ion on the MSC 3605 
and our other 41 Monolithic Systems Corp 
products, please contact us at 14 Inverness 

Monolit~iC Dnve East, Englewood, Colorado 80112. 
(303) 770-7400. Telex 45-4498 

J~JtemJ ccxp ~~~~,~~·1; ~~::~~,::~~7;1;:, ~~11~1:~~t~:,;ent Corp 

Extending the limits of infbrmation. 

DEC PDP-11 compatible memory 
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MSC Regional Sales Offices · Eastern Region 1101-89 State Road. Princeton, NJ 08540, 16091921 2240, Central Region 7200 =:ast Dry Creek lioad. Suite U8203, Englewood. CO 80 I 12, 
(303) 773- 1060. Western Reg10n 49 South Baldwin. Suite D. Sierra Mad re, CA 91024 12131351 8717 
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personal computer show. Next year, 
it will be incorporated into the main 
exhibit area-with an interesting 
side effect. As a result of their past 
participation in the separate show, 
many personal computer makers 
now have enough points to get 
preferential space considerations. 

"The personal computing field 
was brand new when we introduced 
it at the Dallas show in 1977," 

Chiffriller replies, "and we nur­
tured it by charging exhibitors half 
price. Today, the whole market has 
moved into small systems, the 
personal computer industry has 
matured, and we are responding to 
the larger personal computer 
vendors' requests for equal pres­
ence." 

Mini·Mi1ra World 

AFIPS is taking "the path of least 
resistance" when it comes to trying 
to resolve the space problem, claims 
the marketing vice president of a 
two-year-old hardware house that 
was able to obtain far less space for 
1981 than it had hoped. "They're 
giving it to the big guys," he 
maintains. "If you had a lot of space 
in the past, you get a lot of space 
now." AFIPS has to do something 
about this situation, "but they're 
simply not responding." 

Says Chiffriller, "We're constant­
ly responding to suggestions. For 
example, we've reduced our 
maximum area, and we now have 
limits on frontage. Also, we no 
longer permit one company to 
exhibit in multiple locations unless 

for totally separate divisions." 
Defenders of AFIPS point out that 

waiting lists are nothing new at 
NCC. Last year, at the end of the 
show in New York, there were more 
than 200 companies waiting for 
booth space, according to one 
report. AFIPS accommodated many 
of these people-although not to the 
liking of some-by opening new 
exhibit areas, including the garage 
at the Disneyland Hotel. Others got 
space as companies that initially 
arranged for space dropped out of 
the show or cut back. "You can 
expect that a good number of people 
now on the waiting list will be 
offered space by the time planning 
for the show gets serious," notes 
one exhibitor. 

Computerized TV system 
aids patient recovery 

keypad. Seconds later, the patient's 
television goes on, and he views the 
videotape, says Williford. 

Health care experts believe that 
better informed patients make 
better recoveries from their 
illnesses and return to the hospital 
less often, because they know how 
to take care of themselves once they 
go home. 

A microcomputer-controlled 
audio-visual system at Cooper 
Medical Center, Camden, N.J., may 
be shortening the length of time 
patients must stay in the hospital. 
The television system, which was 
initiateq last September, is hoped to 
save patients and insurance compa­
nies thousands of dollars by 
educating patients and reducing the 
number of readmissions to the 
hospitals, according to Kristine 
Furey, the center's education 
coordinator. 

The system was conceived three 
years ago by Ed Williford of E.K. 

Williford & Associates, a communi­
cations consulting firm in Audubon, 
N.J. The system, which is controlled 
by a microNOV A microcomputer 
from Data General Corp., was 
developed in conjunction with the 
Television Systems Division of 
Executone, Philadelphia, and Com­
con, Inc., a Cinnaminson, N.J., 
systems house specializing in 
real-time applications. 

With the system, a patient who is 
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going to have surgery views a 
"pre-op" videotape the night before 
the operation. This lets him know 
what to expect. A nurse activates 
the appropriate tape by punching in 
a code on the patient's telephone 

"With the ever-rising cost of 
health care, if you can reduce the 

Two free channels allow patients who do not rent televisons at Cooper Medical Center to 
view educational videotapes. 
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Just 
Married 

PASCAL 
+ 

a-a us* 
WITH 

PDB-3 
That 's right - Pascal and the 

Q-Bus• are finally together! The 
PD0-3™ is here! 

The PDQ-3 is a fully interrupt 
driven, 16 Bit stack computer 
with up to 256 KB of memory. The 
system features direct UCSD 
Pascal P-code execution with the 
UCSD certified operating system. 
Two floppy disks come as 
standard. The Q-Bus• allows a 
wide range of peripherals to be 
connected to the computer. 

For more information call or 
write: 

ADV ANCED - --

DIGITAL 
--- PRODUCTS 

7584 Trade St. 
San Diego, CA 92121 

[714) 578-9595 

•Trademark of D1g1tal Equipment Corporation 
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stay of the patient in the hospital by 
any number of hours or days, you 
are saving money," says Williford. 
"You are not only saving the patient 
money, but you are also saving 
money for third-party insurance 
providers." 

The educational system is part of 
the television rental system at the 
hospital. To rent a television, a 
patient dials a number. The call is 
routed through the PABX system, 
which makes a call record, says Paul 
Golden , systems analyst with 
Comcon. 

The call record goes to the 
hospital's call-monitoring system for 
billing purposes and to the 
microNOVA microcomputer . The 
micro NOV A determines whether or 
not that message is for the system. 
If the message is a request to rent a 
television, a command is sent to the 
radio frequency (RF) transmitter, 
which then commands a Comcon­
developed TV-control device in the 
patient's room to turn on the TV set. 
Simultaneously, the microNOV A 
data base is updated, and the 
television rental is logged on the 
system's Teletype-compatible tele­
printer. Collections are made later 
from the logged list. The system is 
accessible 24 hours a day and 
operates unattended. The patient 
does not have to rent a television set 
to gain access to an educational 
videotape be~ause two free channels 
show the selected medical tapes. A 
third channel runs a daily program 
of general health-education tapes, 
informing patients about drinking, 
smoking and other health problems. 

Before a medical videotape is 
shown, a nurse checks to make sure 
a doctor did not prohibit the 
showing of the tape. If it is not 
prohibited, the nurse keys in the 
code on the phone. The television 
then flips off, and 7 to 10 seconds 
later, flips back on to the channel 
that is broadcasting the tape. 

When the program is over, a tone 
on each tape informs the system 
that the tape has finished and tells 

the microNOV A to set operations in 
reverse-the tape is rewound, and 
the television is switched back to its 
original state. "This is the only 
system that I know of that uses a 
regular telephone switch to control 
video switching and is totally 
integrated into the telephone 
system," says Williford. 

A medical education committee 
consisting of physicians and nurses 
approves the videotapes before they 
are seen by the patients. The 
system includes a fail-safe capability 
that prevents patient from seeing 
the wrong tape. If a nurse dials a 
wrong number, and a wrong tape 
begins, the nurse can dial an abort 
code, and the tape is instantly shut 
off. The nurses determine which 
tape a patient should see. 

The microNOV A central processor 
that controls the patient-education 
television system is about the same 
size as a standard typewriter. It has 
a nine-slot chassis and includes 12K 

bytes of MOS memory, three 
standard teletype interfaces and 
one special-purpose Comcon inter­
face. One interface attaches a 
Teletype-compatible console to the 
system Another is connected to a 
short-haul modem, which in turn is 
connected to the PABX system. A 
third interface connects the system 
to the RF transmitter and into the 
master antenna system. The 
special-purpose 4210 interface 
allows the computer to control op­
eration of the videotape jukeboxes. 

Comcon programmed the micro­
NOV A microcomputer in assembly 
language under Data General's 
real-time operating system (RTOS). 
Program development was done on 
Comcon's own DG ECLIPSE minicom­
puter system. 

Williford envisions the DG 

microcomputer handling more of the 
hospital's tasks in the future. For 
example, it may be used to help 
monitor hospital doorways and halls 
through closed-circuit television, or 
it could be used as part of a system 
of doctors' and nurses ' education. 
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~your introduction to The Library of 
Computer and Information Sciences 

32485. ALGORITHMS + DATA STRUCTURES 
= PROGRAMS. Nik/aus Wirth. $20.95 
39890-2. COMPUTER DATA-BASE ORGANIZA­
T ION. James Martin. A planning tool having over 
200 diagrams. Counts as 2 ofyour 3 books. $21.95 
41785. DEBUGGING SYSTEM 3601370 PRO­
GRAMS USING OS AND VS STORAGE DUMPS. 
D. H. Rindfleisch. Illustrations. examples. sample 
dumps. $24.95 
42303. A DISCIPLINE OF PROGRAMMING. 
Edsf!.er W Dijkstra. New programming tools to solve 
pro51ems that range from the everyday to the com­
plex. $21.95 
45380. THE ENTREPRENEUR'S MANUAL: 
BUS INESS START-UPS, SPIN-OFFS, AND IN­
NOVATIVE MANAGEMENT. Richard White. 

$17.SO 
51955-2. A GUIDE TO THE SUCCESSFUL MAN­
AGEMENT OF COMPUTER PROJECTS. Ha­
mish Donaldson. Counts as 2 ofyour 3 books.$34.95 
59920. MANAGEME T: Tasks. Responsibilities, 
Pract ices. Peter F Drucker. 839 pages. $17.SO 
62620. MICROCOMPUTER HANDBOOK. 
Charles J. Sipp/. Detailed reference to the technolo­
gy and applications of microprocessors. $19.95 
62748. MINICOMPUTER SYSTEMS: Organiza­
tion, Programming, and Applications. Eck house and 
Morris. $22.95 
50551. GRANTS: How to Find Out About Them .and 
What to Do Next. Virginia P White. $19.SO 
79155. SOFTWARE INTERPRETERS FOR MI­
CROCOMPUTERS. Thomas C. Mcintire. How to 
design a software interpreter for any microcomputer 
system. $23.95 
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Take this 
$60.00 classic 
for only $3.00 

ENCYCLOPEDIA OF COMPUTER SCIENCE 
Edited by Anthony Ralston and Chester L. Meek. More than 1550 outsize pages of 
information on every aspect of computer science-from algebra to automata 
theory. from basic terminology to string processing languages. 470 articles by 208 
experts. Over 700 charts. tables. graphs. and diagrams. 

or 3 other books for only $1 each 
(values to $ 7 5.00) If you will join now for a trial period and 

toke only 3 more books-at handsome 
discounts-over the next 12 months. 

81845. SYSTEM/370 JOB CONTROL LAN­
GUAGE. Garv De Ward Brown. Includes descriptions 
of hardware ·devices and access methods and refer­
ence to many useful JCL features. Softcover. $13.SO 
41625. DATABASE: A Professional's Primer. David 
Kroenke. $24.95 
39995-2. COMPUTER NETWORKS AND THEIR 
PROTOCOLS. D. W Davies et al. Latest technology 
in routing. pocket switching. flow control and much 
more. Counts as 2 ofyour 3 books. $43.95 
54455. IMS PROGRAMMING TECHNIQUES: A 
Guide to Using DL/ I. Kapp and Leben. Specific 
techniques to write application programs in ANS 
COBOL. PL/ I. or Assembler Language in an IMS 
DL/ I data base environment. $17.95 
70205. PRINCIPLES OF DATABASE SYSTEMS. 
Jejfrer D. Ullman. A conceptual reference which 
covers every feature of the modern database tech­
nology. $19.95 
70230. PRINCIPLES OF SOFTWARE ENG I­
NEERING AND DESIGN. Marvin V. Zelkowit=. et 
al. Shows you how to handle everything from small 
programs to the design of large. com pl ex software 
systems. $21.95 

Pri..cipks or 
Database 
Systems 

---

-

79150-2. SOFTWARE ENGINEERING. Jensen and 
Tonies. All phases of software en,gineering with the 
emehasis on real applications in industry. Counts as 
2 oj your 3 books. $21 .SO 

79167. SOFTWARE RELIAB ILITY GU IDEBO OK. 
Robert L. Glass. $18.95 
80837. STRUCTURED SYSTEMS ANALYS IS: 
Tools and Techniques. Gane and Sarson. $19.50 
35450-2. AUTOMATIC DATA P R OCESSI NG 
HANDBOOK. The Diebold Group. Auxiliary mem­
ory, peripherals. systems design. consultant services. 
software packages. Counts as 2 ofi•our 3 books. 

. $38.95 
50045-2. GAME THEORY: Mat hematical Models 
of Conflict. A. J. Jones. Numerous diagrams. exam­
ples. Counts as 2 ofrour 3 books. $45.00 
40135-2. CONCISE DICTIONARY OF P HYSICS. 
J . Thew/is. More than 7.000 definitions. Counts as 2 
ofyour 3 books. $50.00 
42053-2. DES IGNING A D IST RIB UTED 
PROCESS! G SYSTEM. Hamish Donaldson. A 
casebook on how to manage projects successfully 
and a technical reference !or (he design problems 
that are peculiar to distributed processing. Counts as 
2 ofyour 3 books. $34.95 
62641. MICROPROCESSORS: From Chips to Sys­
tems. Rodnav Zaks. Detailed examples. photo­
graphs. diagrams and appendices.Sojicover. $25.00 

If the reply card has been removed. please write to 
The Library of Computer a nd Information Sciences 
Dept. 7-AG5, Riverside, N.J. 08075 to obtain mem­
bership information and an application. 
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' • INTRODUCING ECLIPSE® MY /8000, the fast new processor that 
gives you high throughput, high performance, and unmatched 
reliability, and the most compatible 32-bit computer system in the 
industry. 

You need a 32-bit system that thinks fast. MV /8000's 36.4 MB/sec. 
memory bandwidth is two-to four-times faster than its nearest 
competitor. And it features a unique three-level 110 system using 
independent processors that drive high-speed busses and as many 
as 128 terminals. 

Need hot architecture? MV/8000 gives you one of the industry's 
most advanced virtual memory management techniques, plus 4 gigabytes of logical address 
space, 6.6 gigabytes of on-line storage, and user programs as large as s12 megabytes-that's 
16 times larger than the competition's. 

Your MV/8000 also has unmatched reliability and maintainability. It comes with its own inde­
pendent microNOVA™-based System Control Processor that continuously monitors a diag-
nostic bus, and identifies hardware faults right down to the field-replaceable unit. Plus, you 
get enhanced maintainability with a totally alterable control store-the first ever on a 32-bit 
mini-mainframe. 

How about system security? MV/8000 gives you an 8-ring security system that divides the 
address space into eight imbedded protection areas, each with a unique privilege level. That 
secures system resources and user's privileged routines. 

You need a 32-bit computer that speaks your language. MV /8000 speaks just about all 
of them, based on its new, ultra-sophisticated AOSNS operating system that's compatible 
with our time-tested AOS (Advanced Operating System). AOSNS has optimized micro-code 
for high-level languages like ANSI FORTRAN 77, ANSI BASIC, and ANSI PL/I. What's more, AOSNS 
can run COBOL, DG/L, DG/DBMS, TPMS, INFOS 11, AZ-TEXT™ word processing, RCX70 (3270) and 
RJE (2780/3780). /~ 

Compatibility? Forget about emulation, mode bits or rewrites. Along with its new 32-bit // 
applications, MV/8000 executes all existing AOS-based ECLIPSE programs. You don't have to // ~1:i 
change programs, peripherals, interfacing, documentation, or people. @ // ~~'"'°' 

MV/8000, new from Data General. From now on we hold all the cards in 32-bit // 
systems. Bet on it. And win. ~~ ;..--~<0ci 

LI /Cl 
Data General Corporation, Westboro, a~~/~·~"o \e~· 
MA 01580, (617) 366-8911 . ECLIPSE ~ ;..-' c.,<:S>°~e\· c.,~e'-> 
is a registered trademark and microNOVA ;..--"/ ~e ~'" "'o ~ 
& AZ-TEXT are trademarks of / ~~.o~~e ~·c.,e 
Data General.© Data General "/'/ ~p\o";;-"0 
Corporation, 1980. ;..-- ~ ~~ c.,f ~e' 
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IDT SATISFIES 
ALL YOUR 
BASIC DRIVES. 

It's no wonder so many people tum to IDT for their ~"IBM-
compatible tension arm and Y-i" cartndge 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, Tl, 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 finest line of tape drives available. 

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

111111111 

INNCMTIVE 
DATA 
TECHNOLOGY 

4060 Morena Blvd. 
San Diego, CA 92117 
(714) 270-3390 
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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 

Wnte for our new catalog dS The Company with a lot of Connections 

CC Dato Set Coble Company, Inc. 
EAST serving the Eas<, Midwest, South 

722 Danbury Road-PO Box 622 
Ridgefield, Connecticut 06877 
(203) 438-9684 

WEST serving the West and Southwest 

3001 Contract Avenue 
Las Vagas, Nevada 89101 
(702) 382-6777 
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Dalandar 

SHOWS & CONFERENCES 

AUGUST 

23-24 Fourth Annual Symposium on Electronic Mail, Palo 
Alto, Calif. Contact: Marjorie Sugarman, The Yankee 
Group, P.O. Box 43, Harvard Square, Cambridge, 
Mass. 02138, (617) 742-2500 or (617) 725-1100_ 

25-28 Mid-Atlantic Personal and Business Computer 
Show, Philadelphia. Contact: National Computer 
Shows, P.O. Box 678, Brookline Village, Mass. 02147, 
(617) 524-4547. 

29-30 The International Standard X.25 Interface Protocol 
for Packet Networks and Related Network Proto­
cols, Newton, Mass., sponsored by Data Communi­
cations magazine. Contact: McGraw-Hill Conference 
& Exposition Center, 1221 Avenue of the Americas, 
New York, N. Y. 10020, (2 12) 997-4930. 

SEPTEMBER 

22-24 Federal Computer Conference, Washington, n.c., 
sponsored by Federal Education Programs and 
Datamation magazine. Contact: Federal Computer 
Conference, P.O. Box 368, Wayland, Mass. 01778, 
(617) 358-5181. 

22-25 Software INFO, National Software Package Confer­
ence and Exposition, Chicago, sponsored by Infosys­
tems. Contact: Kim Moloney, Professional Exposition 
Management Company, Suite 545, 222 w. Adams St., 
Chicago, Ill. 60606, (312) 263-3131. 

OCTOBER 

3-8 Information Processing Joint Exhibition 80, Tokyo, 
sponsored by the Eighth World Computer Congress, 
the Organizing Committee for MEDINFO, the Japan 
Electronic Industry Development Association (JEIDA) 
and the Communications Industries Association of 
Japan (CIA). Contact: The American Federation of 
Information Processing Societies (AFIPS), 1815 North 
Lynn St., Arlington, Va. 22209, (703) 243-4100. 

6-9 Information Management Exposition & Confer­
ence: INFO 80, New York. Contact: Clapp & Poliak, 
Inc., 245 Park Ave., New York, N.Y. 10017, (212) 
661-8410. 

8-10 1980 Western New England Industrial and Busi­
ness Trade Show, Springfield, Mass. Contact: 
Mitchell Halperin, Managing Director, Cahners 
Exposition Group, 221 Columbus Ave., Boston, Mass. 
02116, (617) 536-7780. 

14-16 Mini/Micro Computer Conference and Exposition, 
San Francisco. Contact: Robert D. Rankin, Managing 
Director, Mini/Micro Conference and Exposition, 
32302 Camino Capistrano, Suite 202, San Juan 
Capistrano, Calif. 92674, (714) 661-3301. 

16-19 Mid-West Business & Home Computer Show, 
Chicago. Contact: National Computer Shows, P.O. 
Box 678, Brookline, Mass. 02147, (617) 524-4547. 
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Introducing the 
NEC Soft-10uch: 
Other diskette drives 

Dual-sided diskette drives require contact of both heads with the media 
to read or write. This causes head wear and a pinching action that 
deforms, mars and scratches the media surface, shortening head and 
media life. 

NEC diskette drive 

The NEC "Soft-Touch" drive uses advance-contour head design and a 
unique air-damper to load heads. These features smooth and cushion the 
contact of head with media surface, nearly doubling the life of both the 
heads and the recording media. 

The industry's newest 1.6MB diskette drive. 
With twice the MTBF. Twice the media life. 
NEC product superiority is now available in dual-sided double­
density eight-inch diskette drives. Our new Model FD 1160 "Soft­
Touch" flexible disk drive offers reliability and cost-of-ownership 
advantages that far exceed industry standards. 

Media life. The "Soft-Touch" drive uses a unique air-damped 
head-loading system that virtually eliminates pinching, scoring 
and scratching of the diskette media. The result: media life of 
more than 6 million passes, nearly double that offered by other 
suppliers. 

Head wear. An advanced design ceramic read/write head 
assures maximum signal transfer efficiency while drastically re­
ducing head wear and media chafing. 

Reliability. Most diskette drives average about 8,000 hours 
MTBF, with perhaps a component or two rated higher. The NEC 
"Soft-Touch" drive has a 15,000-hour MTBF on the entire drive. 

Compatibility. The FD 1160 model is data compatible, elec­
tronically compatible and dimensionally compatible with industry­
standard single- and dual-density drives. You can use it immedi­
ately in place of the older drives you use now. 

Availability. The NEC "Soft-Touch" drive is available right now. 
Not as a prototype, but as a field-proven drive with over 20,000 
installations worldwide. 

Find out for yourself. Call Jack Flynn today on the NEC 
"Soft-Touch" action phone at 617-862-3120 to order your eval­
uation unit. 

NEC 
NEC Information Systems, Inc. 

Home Office: 5 Militia Drive, Lexington, MA 02173, (617) 862-3120 
Eastern Office: 36 Washington Street , Wellesley , MA 02181 , {617) 431-1140 
Central Office : 3400 South Dixie Drive, Dayton, OH 45439, (513) 294-6254 

West Coast Office: 8939 S. Sepulveda Blvd., Los Angeles, CA 90045 (213) 670-7346 
Southern Office: 2945 Flowers Road South, Atlanta, GA 30341 (404) 458-7014 
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RASTER DISPLAY SYSTEM DESIGN NOTE 5. 

How to Display True 
Color Images With 

Just 10 Bits/Pixel 

Do it with a Lexidata System 3400 Imag e 
and Graphics P rocessor. 

If you want true color 
images but don't want 
to pay for the memory 
required by conventional 24 
bit/ pixel systems, Lexidata's 
System 3400 offers a 
practical alternative. 
Through a combination of 
software algorithms and 
versatile hardware color 
lookup tables, the 3400 can 
reduce memory cost by over 
50% without significantly 
reducing image quality. 

Look at the picture above. 
Like most true color images, 
it has a limited number of 
colors relative to the entire 
spectrum. This phenomenon 
makes it possible to 
program the 3400's color 
lookup tables so that a 24-bit 
output, high-fidelity color 
image can be generated 

The 3400's color imaging 
versatility lets you use the 
same configuration to 
display pseudo-color, simply 
by reloading appropriate 
parameters into the lookup 
tables. The system also 
offers a wide range of 
application-oriented 
options such as separate 
simultaneou output for a 
B&W monitor and RGB-to­
NTSC converter with color 
subcarrier regeneration. 

GET MO RE INFORMATION 
Send today for literature 
that will help you evaluate 
how the Lexidata 3400 can 
improve your computer 
graphics image. For 
immediate response 
call (617) 273-2700. 

Il l~ LEXI DATA 
~I ll CORPORATION with only 10 bits of input/ 

pixel. 37 NORTH AVENUE. BURLINGTON MA 01803 

CIRCLE NO. 33 ON INQUIRY CARD 

Dalendar 

20-22 International Telecommunications Regulation and 
Policy Symposium, Washington, D.C. Contact: Kath­
leen Kerns, Telecom Systems Group, Inc., 579 
Pompton Ave., Cedar Grove, N.J. 07009, (201) 
239-5700. 

23-24 Third Annual Newport Conference on Fiber-Optic 
Markets, Newport, R.I. Contact: Kessler Marketing 
Intelligence, 22 Farewell St., Newport, R.I. 02840, 
(401) 849-6771. 

25-29 29th Annual International Data Processing Confer­
ence & Business Exposition, Philadelphia, spon­
sored by the Data Processing Management Associa­
tion. Contact: Conference Coordinator, DPMA Interna­
tional Headquarters, 505 Busse Highway, Park 
Ridge, Ill. 60068, (312) 825-8124. 

27-30 Fifth International Conference on Computer Com­
munication (ICCC/80) , Atlanta, Ga., sponsored by the 
International Council for Computer Communications. 
Contact: Wayne Adams, 1ccc '80 Publicity Chairman, 
Sperry Univac, Blue Bell, Pa. 19424, (215) 542-4673. 

27-29 1980 Annual Conference of the Association for 
Computing Machinery, Nashville, Tenn. Contact: 
Dr. Gordon Sherman, Technical Program Chairman, 
ACM '80, University of Tennessee Computer Center, 
Knoxville, Tenn. 37916, (615) 974-6758. · 

28-30 Interface West, Los Angeles, sponsored by the 
Interface Group and Datamation magazine. Contact: 
Peter B. Young, The Interface Group, 160 Speen St., 
Framingham, Mass. 01701, (617) 879-4502. 

29-31 Computerized Office Equipment Expo, Houston. 
Contact: Industrial & -Scientific Conference Manage­
ment, Inc., 222 West Adams St., Chicago, Ill. 60606, 
(312) 263-4866. 

OCT. 30-NOV. 1 

Fourth Annual National Small Computer Show, 
New York. Contact: Ralph Ianuzzi, Show Manager, 
110 Charlotte Place, Englewood Cliffs, N.J. 07632, 
(201) 569-8542. 

NOVEMBER 

2-5 Fourth Annual Symposium on Computer Applica­
tions in Medical Care, Washington, n.c. Contact: 
Michael J. Ackerman, Ph.D., Exhibit Chairman, 
Naval Medical Institute, Mail Stop 38, Bethesda, Md. 
20014, (202) 295-1810. 

3-4 NASA/ AIAA Workshop on Aerospace Applications 
of Microprocessors, Greenbelt, Md. Contact: Mr. 
John Y. Sos, NASA/Goddard Space Flight Center, 
Code 560, Greenbelt, Md. 20771. 

4-6 Federal Office Automation Conference, Washing­
ton, D.C., sponsored by the Federal Office Institute. 
Contact: Federal Office Automation Conference, P.O. 
Box E, Wayland, Mass. 01778, (617) 358-5119. 

4-6 Midcon/80, Dallas. Contact: Robert Myers, Midcon, 
999 North Sepulveda Blvd., El Segundo, Calif. 90245, 
(213) 772-2965. 
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Plug in to CRDS 
for complete 

LSl-11 systems 
lrMF-211~ • 

Software 
Your choice of: 
• RT-11 
•RSX-HM 
• U/V6 (UNIX*) 

MF-211/411 
• LSI-11/2 with 32K words or LSI-11/23 

with 64K, 96K or 128K words 
• RX02 Equivalent Dual Floppy Systems, 

Single-Sided or Double-Sided, 
Dual Density 

• Quad Serial Interface 
• 8 Quad Slot Backplane 

When you plug in to Charles River Data 
Systems you plug in to innovative, practical 
solutions to your system design requirements. 
Solutions like our double-sided, double­
density floppy disk systems-offering one 
megabyte of RX02 equivalent storage per 
drive. Or our Winchester drive with cartridge 
tape back-up for fail-safe reliability-in a sin­
gle enclosure, with a common controller card. 

You can purchase each of our compact. 
reliable components separately to expand or 
complete a system. Or combine them in your 
choice of configurations for powerful. multi­
user, general purpose computers in a single, 
cost-effective package. 

Equally at home as R & D systems or as 
the basis for business and process control sys-

®Trademark of Digital Equipment Corporation. 

HD-11/HD-11 T 
•Shugart Winchester Drive with 

21 Megabyte Capacity, Software 
Equivalent to Four RLOI's 

• DEi Cartridge Tape Back-up (HD-llT) 
• Controller Card with RLOI Instruction 

Set Compatibility 

terns, CRDS systems are based on the DEC 
LSI-11/2 or LSI-11/23, with from 32K to 128K 
words of MOS memory. Peripherals avail­
able include a 21 megabyte Winchester fixed 
disk system; single- or double-sided floppy 
disk drives; and a 3M cartridge tape back-up 
for the Winchester disk. Software systems 
available include RT-11, RSX-11, and U/V6 
(UNIX*). 

Whichever configuration you choose, 
you're assured of plugging in your system 
fast. because CRDS delivers most products in 
30 days! 

For complete specifications, and to dis­
cuss the configuration or components that 
best meet your needs, call CRDS Marketing 
at (617) 655-1800. And plug in to CRDS today. 

*UNIX ls a registered trademark of Bell Laboratories. 

~D.[)Q Charles River Data Systems, Inc. 
~ I un Ll ·,--4-Te·c·h·C·ir.cl·e·. N.a.ti.ck·.·M·A·0·1·76·0·•-Te·l.·(·61·7·)6·5·5·-1·80·0···T·W-X·(·71·0·)3·8·6-·0·52·3--
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SPERRYU#IVAC M 
ARCSUPPO 

IBM need no longer hold 
total control over your distributed 
data processing (DDP) system. 

Now you have a choice. 
Sperry Univac V77 mini .. 

computers with our PRONTO 
operating system tie in your 
terminals, additional remote 
minis and IBM host so you can 
communicate throughout your 

Sperry Unwac ts a dit1is1on of Sperry Corporation. 

system with no software modifi .. 
cations. Your remotes can even 
talk among themselves through as 
many terminals as you want and 
remain fully functional when your 
host is down. 

Not only do we offer faster 
delivery on a better product at a 
lower price, we make sure your 
system keeps working after it's 



1#/C:OlllPUTERS 
R l#GIBlll. 

installed. That's why we have 
over 10,000 technicians world .. 
wide, servicing equipment when .. 
ever, wherever it needs attention. 

Our system takes the risk out 
of DDP, because it works. Would 
you expect anything less of a 
division of the $4 billion Sperry 
Corporation? After all, we were 
first in the computer business. 
And we have a reputation to 
uphold. 

We're offloading Sperry 
Univac and IBM mainframes in 
distributed data environments all 
over the country. Our V77s work 
well with IBM. They're totally 
compatible. 

So, if you're considering en .. 
hancing your DDP system or 
building a brand new one, call 

us at Sperry Univac Mini .. 
Computer Operations, . we listen. 
And whfle we may not be IBM's 
sole means of support, we sure 
are helping them carry their load. 

For more infarmation, write 
to us at Sperry Univac Mini­
Computer Operations, 2722 
Michelson Drive, Irvine, CA 
92713. Or call (714) 833 .. 2400, 
Marketing Communications. 

In Europe, write Headquarters, 
Mini.-Computer Operations, 
London, Brentfields, Stonebridge 
Park, NWlO 8"LS, England. 

In Canada, write Head­
quarters, Mini .. Computer 
Operations, 55 City Centre 
Drive, Mississauga, Ontario, 
L5B, 1M4. 

~~ UNIVAC 

The computer people who listen: 
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PRODUCT FOCUS lli•i·lli1ra Warlll 

H-P's portable terminal or a hardware-handshake protocol, 
which is especially useful to users 
who need to communicate with 
non-HP host computers. has user-definable features 

The 2675A marks three firsts for 
Hewlett-Packard Co.: it's the first 
product from the company's 
year-old Vancouver, Wash., divi­
sion; it's the first portable printing 
terminal introduced by the firm; and 
it puts HP into a market that it has 
never been in before. 

The 2675A also brings some firsts 
to portable printing terminals. HP 
officials say the device is the first to 
offer user-definable soft keys. 
These, plus a programmable 
RETURN key, make it possible to 
tailor the 2675A to individual 
applications. HP also believes the 
terminal to be the only one available 
with selectable columns per line and 
"enhanced characters," which is the 
ability to print compressed or 
expanded characters. 

The terminal is a 120-character­
per-sec. thermal device that 
includes the full 128 ASCII character 
set. An optional built-in 300- bps 
modem and phone connector enable 
the terminal to be used with any 
modular telephone. An acoustic 
coupler will be available from HP at 
a later date, but the 2675A can be 
used with any available Bell 
212A-compatible modem for trans­
missions at 1200-bps. The terminal's 
data rates range from 110 to 9600 
bps in a full-duplex, asynchronous 
mode. It uses an RS232C interface. 

The terminal includes two 
3M-type cartridge-tape drives that 
provide 640K bytes of on-line mass 
storage. File access can be made by 
file name, absolute file number or 
relative position. A tape format 
enables information to be updated 
or rerecorded over a single section 
of tape. 

All these capabilities put the 
2675A, selling for $5000, at the high 
end of the portable printing 
terminal range. The optional 
300-bps modem costs an additional 
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$450. But 2675A product manager 
Gene Morel justifies the high price 
by saying that "most portable 
terminals are dumb. We're not 
intelligent, but we're bright." 

He stresses what he calls the 
device's configurable abilities, such 
as the eight soft keys, which can be 
programmed by a user, by a host 
computer or via a tape cartridge. 
This results in single-keystroke 
initiation of complex or repetitive 
operations, such as log-on messages 
or program-calling information, 
Morel says. 

The "soft configuration" of the 
terminal provides data transmission 
pacing mechanisms so the CPU 
doesn't overload the terminal with 
data, and vice versa. These 
mechanisms include inquire/ 
acknowledge (ENQ/ACK), a buffering 
protocol; communication protocol 
handshakes (X-ON/X-OFF); a protocol 
for block transfers of data (DC1/DC2) 

All the data required to configure 
the terminal is stored in the unit's 
128-byte nonvolatile, (battery­
powered) RAM. Once defined, 
terminal parameters such as baud 
rate, protocol and parity are 
available when the 2675A is 
switched on, Morel points out. 

When discussing the terminal's 
ease of use, Morel stresses its 
power-on configuration. "Any of the 
terminal's functions or any com­
mand can be executed simply by 
powering the terminal," he says. 
The power-on string can contain as 
many as 80 characters of log-on 
data, soft-key definitions and other 
instructions, Morel says. 

Standard printing mode is 80 
characters per line, but the 2675A 
can print 132 columns on 81h-in. 
paper using a compressed-character 
print mode. An expanded mode 
prints 40 cpl, which the company 
says is useful for titles and labels. A 
standard line-drawing character set 
can print forms. It can also 

The Hewlett-Packard 2675A portable printing terminal 
includes built-in modem and thermal printer. 

61 









Mini·Miar1 ••rlll 

underline or frame characters for 
highlighting. The terminal can print 
bidirectionally as well. 

Optional keyboards are available 
for Swedish/Finnish, Norwegian/ 
Danish, French, German, United 
Kingdom and Spanish. Individual 
key caps are also available. 

The 2675A uses HP's low-power 
silicon-on sapphire (sos) processor, 
the MC5, as the central device 
controller. An Intel 8039 handles 
the tape cartridge drives. 

Morel expects the 2675A to find 
quick acceptance among current HP 
system users. "One of our intentions 
for the terminal was to make it 
plug-compatible with our existing 
CRT terminal product line," he 
points out. The 2675A is compatible 
with the HP-264X and 262X series 
CRTs in the character mode, Morel 
says. HP will use the 2675A 

internally to run HPIOOO system 
diagnostics. 

Besides reaching the HP customer 
base with the terminal, the 
company also hopes to reach the 
OEM market. "OEMS can program 
the 2675A's 2K personality PROM and 
sell into their vertical markets with 
tailored applications," he says. 

Morel thinks there's a market for 
the 2675A outside HP's existing 
customers, even though the 
terminal's price is high. "We think 
people will buy the 2675A on the 
basis of its features. And we're 
selling the configuration features." 

The company faces some fierce 
competition in the portable terminal 
market from Texas Instruments 
Inc. Some estimates show that TI 
has more than 80 percent of that 
market, with most of its sales 
coming from its low-priced Silent 

Two low-cost work stations 
feature high-end processors 

Two new stand-alone raster-scan 
graphics work stations equipped 
with high-end 16-bit microproces­
sors are designed to compete 
directly with Tektronix storage­
tube devices. 

The first of these work stations, 
the Model 8600, marks the entry of 
Terak Corp.-a 3-yr.-old firm 
founded by ex-Sperry Flight 
Systems executives-into the color 
graphics market. 

Both the 8600 and G-1000-
Genisco Computer's new low-cost 
monochromatic raster-scan 
system-were introduced at the 
Siggraph show in Seattle in July 
(see "Siggraph reflects growth in 
computer graphics market," p.17 ). 

The 8600 is available in two 
eight-color versions, the first with a 
320 x 240 resolution, the second 
with a 640 x 480 resolution. The 
latter device can be expanded to 64 
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colors by adding three boards. 
Both Terak terminals include two 

16-bit microprocessors-an Intel 
8086 for control of the frame buffer 
and display memory and a DEC 
LSI-11 for applications and systems 
level control. As a result, the 8600 is 
Q-bus-compatible, enabling LSI-11 
peripheral hardware to be easily 
incorporated. It also can handle DEC 
software, including the RT-11 
operation system, says Jack Person, 
marketing director at the Phoenix 
systems house. 

The 8600 will also have the ucsD 
Pascal operating system, Person 
adds, along with the UNIX system 
developed by Bell Laboratories. 
Language support is equally varied, 
he notes, and includes FORTRAN, 
BASIC, APL, ADA, c and FORTH. At 
the applications level, all color 
mapping and the number of colors in 
each map are under software 

700 series, especially the 740 series. 
But Morel says that HP has no 
intention of getting any Gf Tl's 
business. "We're after the high end 
of the market," he says, "and I tiiink 
we're competitive there." He hsts 
home programming, time sharing 
and service bureau customers and 
the TTY-compatible market, as rood 
candidates for the 2675A. 

The 2675A's closest competito~ at 
the high end is TI's Silent 765. Tiat 
portable terminal, which has m 
optional maximum BOK bytes 1f 
bubble memory, costs about $450t 
Morel says, "We do cost 20 percen 
more than the TI 765, but, among 
other things, we have much more 
mass storage," He adds "I think 
people will look twice at the 2675A 
before buying another terminal, and 
they'll see that it is very different. 

-Larry Lettieri 

support, as is character generation, 
a capability that enables generation 
of foreign language characters and 
mathematical symbols. 

Person claims that the 8600 
desk-top device is the first in the 
under-$20,000 range with program­
mable control of video timing, which 
enables the device to synchronize 
with other external devices, such as 
video cameras, tape recorders and 
disk units. As a result, users can 
mix graphics, text and inputs from 
other sources in one display. 

He says the 8600 is also the only 
device of its type that can emulate 
the Tektronix 4027 and the 
Hewlett-Packard 9845B, and it is 
the first to offer RS232, RSI 70 and 
20 mA current loop interfaces. Also 
available for the first time to users 
of low-cost color graphics is 
split-screen scaling. 

The new work station is aimed 
principally at the education market, 
and will be sold through Terak's 
direct sales force, Person says. 
Prices run from $14, 750 to $18, 750, 
depending on screen resolution and 
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the number of displayable colors. 
Production quantities will be 
available by the end of this year. 

While Terak uses two 16-bit 
microprocessors to drive a color 
unit, Genisco Computers, Costa 
Mesa, Calif., incorporates a single 
zsoo• processor into its less-than­
$10,JOO G-1000 (MMS, June, p. 5). 

Tle G-1000 is aimed at applica­
ti01s such as computer-aided design 
(c,D), mapping and data analysis, 
ad is compatible with the PLOT-10 
sltware designed for the Tektronix 
4114 storage-tube device. Accord­
l.g to company sources, raster-scan 
echnology offers improvements 
wer storage-tube hardware, includ-
ing selective erase of any portion of 
the alphanumeric or graphics 
image. Storage-tube devices gener­
ally require that the entire screen 
be erased and rewritten. Other 
advantages include higher-contrast 
black-and-white images (as opposed 
to variations of green) and a 
brighter display. 

Resolution on the G-1000 is 1024 
x 792 pixels, each set by 1 bit. The 
unit comes with a 19-in. display, a 
detachable alphanumeric keyboard, 
a numeric keypad, a power supply 
and a 19.2K- bps RS232 port. 
Deliveries will begin in December. 
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NEXT MONTH IN MMS 
The October issue of Mini-Micro 

Systems will focus on software, with 
articles in the feature section devoted 
to: 

• A survey of microcomputer ope­
rating systems. 

• The second in our series of 
reviews of data base management 
systems for minicomputers, this time 
on SEED. 

• An examination of Pascal's 
weaknesses, with a checklist to use 
when selecting specific implementa­
tions of this increasingly popular pro­
gramming language. 

• A tutorial on the new families of 
communication !Cs-actually spe­
cialized processors-and what they 
mean for users and configurators. 

miaoNOVA™ PRODUas ARE AVAILABLE 
THROUGH THE FOLLOWING 

DATA GENERAL STOCKING DIS'IRIBUTORS. 
ALABAMA 
Hal I-Mark Electronics 
Huntsville 
(205) 837-8700 
ARIZONA 
Kierulff Electronics 
Phoenix 
(602) 243-4101 
CALIFORNIA 
Schweber Electronics 
Irvine 
(714) 556-3880 
Kierulff Electronics 
Los Angeles 
(213) 725-0325 
Kierulff Electronics 
Palo Alto 
(415) 968-6292 
Kierulff Electronics 
San Diego 
(714) 278-2112 
Kierulff Electronics 
Tustin 
(714) 731-5711 
COLORADO 
Kierulff Electronics 
Denver 
(303) 371-6500 
CONNECTICUT 
Schweber Electronics 
Danbury 
(203) 792-3500 
FLORIDA 
Schweber Electronics 
Hollywood 
(305) 927-0511 
Hall-Mark Electronics 
Miami 
(305) 971-9280 
Hall-Mark Electronics 
Orlando 
(305) 855-4020 
Kieru lff Electronics 
St. Petersburg 
(813) 576-1966 
GEORGIA 
Schweber Electronics 
Atlanta 
(404) 449-9170 
ILLINOIS 
Hall-Mark Electronics 
Chicago 
(312) 860-3800 
Kierulff Electronics 
Elk Grove Village 
(312) 640-0200 
Schweber Electronics 
Elk Grove Village 
(312) 320-3755 
KANSAS 
Hall-Mark Electronics 
Kansas City 
(816) 888-4747 

MASSACHUSETTS 
Schweber Electronics 
Bedford 
(617) 275-5100 
Kierulff Electronics 
Billerica 
(617) 935-5134 
MARYLAND 
Hall-Mark Electronics 
Baltimore 
(301) 796-9300 
Schweber Electronics 
Gaithersburg 
(301) 840-5900 
MICHIGAN 
Sch weber Electronics 
Livonia 
(313) 525-8100 
MINNESOTA 
Schweber Electronics 
Eden Prairie 
(612) 941-5280 
Kierulff Electronics 
Edina 
(612) 835-4388 
Hall-Mark Electronics 
Minneapolis 
(612) 884-9056 
MISSOURI 
Hall-Mark Electronics 
St. Louis 
(314) 291-5350 
NEW JERSEY 
Kierulff Electronics 
Fairfield 
(201) 575-6750 
Schweber Electronics 
Fairfield 
(201) 227-7880 
NEW YORK 
Schweber Electronics 
Rochester 
(716) 461-4000 
Schweber Electronics 
Westbury 
(516) 334-7474 
NORTH CAROLINA 
Hall-Mark Electronics 

Kierulff Electronics 
Portland 
(503) 641-9150 
PENNSYLVANIA 
Schweber Electronics 
Horsham 
(215) 441-0600 
Hall-Mark Electronics 
Philadelphia 
(215) 355-7300 
TEXAS 
Hall-Mark Electronics 
Austin 
(512) 837-2814 
Hall-Mark Electronics 
Dallas 
(214) 234-7300 
Schweber Electronics 
Dallas 
(214) 661-5010 
Hall-Mark Electronics 
Houston 
(713) 781-6100 
Schweber Electronics 
Houston 
(713) 784-3600 
UTAH 
Kierulff Electronics 
Salt Lake City 
(801) 973-6913 
WASHINGTON 
Almac/ Stroum Electronics 
Seattle 
(206) 763-2300 
Kierulff Electronics 
Tukwila 
(206) 575-4420 
WISCONSIN 
Hal I-Mark Electronics 
Milwaukee 
(414) 761-3000 
Kierulff Electronics 
Waukesha 
(414) 784-8160 

CANADA 
Raleigh BRITISH COLUMBIA 
(919) 832-4465 R-A-E Industrial Electronics 
OHIO Burnaby 
Schweber Electronics (604) 291-8866 
Beachwood Future Electronics 
(216) 464-2970 Vancouver 
Hal I-Mark Electronics (604) 438-5545 
Columbus ONTARIO 
(614) 846-1882 Future Electronics 
OKLAHOMA Ottawa 
Hall-Mark Electronics (613) 820-8313 
Tulsa QUEBEC 
(918) 835-8458 Future Electronics 
OREGON Montreal 
Almac/Stroum Electronics (514) 731-7441 
Portland 
(503) 641-9070 
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WE'RE BUSTING 
THE COMPETITION'S 
BOARDS AGAIN. 

Announcing MBC/2 and MBC/3, 
the newest members of Data 
General's growing family of 
microNOVA™ board computers. 
They're the best computers on a 
board money can buy. You get up 
to 64K bytes of memory, serial 
and parallel 1/0 lines, and soft­
ware support from MP/OS, 
our famous micro operating 
system. You even get supporting 
languages like MP/PASCAL and 
MP/FORTRAN IV. See for yourself. 

microNOVA 

LSI/ SBC/ 
M BC/1 M BC/2 M BC/3 11/2 86/12 

2K 8K 32K 8K 32 K 

4K 32K 32K 16K 

2 2 

ASNYC/ ASNYC/ 
SYNC SYNC 

Digl/0 
32 32 32 24 Lines 

#Boards 1 

7.5x9.5 7.5x9.5 7.5x9.5 8.SxS.2 6.75x12 

The competition will always 
sing the praises of their little single ; 
board computers. But from now ,,,, 
on they'll be doing it falsetto. ,i" "" 

, "C\ 
Data General Corporation, Westboro, .@. -i/ >t--.!:" 
MA 01580,(617) 366-8911. , 
microNOVA is a t rademark of / 
Data General. "'Data Ge neral ,,".,-o<::i· i:' 
Corporation, 1980. t>"! '/ r::i" $-o<i. . 
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Y2 MByte 
TM-100-3 (Single-sided) 

Capacity (unformatted): 

68 

SOOK bytes 
TPI: 96 or IOO 

Tracks per side: 
80 maximum 

Recording density: 
5535 BPI 

Access time: 
•Track to track: 3ms 

•Average: 90 ms 

At an economy Price 
It doesn't cost anymore to go first class when it's a Tandon 51.4" flexible disk 
drive. The reason is simple. We're the recognized leader in mini-floppy read/write 
head technology. In fact, our patented, double-sided head design is used by all the 
other major mini-floppy suppliers. And, it makes no difference if you buy one or 
one-thousand drives, you'll always get the first class price/performance that's 
made Tandon first choice among OEMs of word processing, small business sys­
tems, and personal computers. Tandon is rapidly becoming the first name in 
mini-floppies because we offer up to one megabyte of storage capacity, the fastest 
access time, a choice of single or double-sided recording, and 96 or 100 tracks per 
inch. All with proven reliability at an unbeatable price. Because we are the leaders 
in head technology, Tandon mini-floppies are designed beginning with the head to 
assure dependability throughout each drive. With Tandon, going first class is both 
sensible and economical. 

ianaan 
9333 Oso Ave. 

Chatsworth, California 91311 
(213) 993-6644 

Heads Above The Rest in Disk Technology 
CIRCLE NO. 40 ON INQUIRY CARD 

1 MByte 
TM-100-4 (Double-sided) 
Capacity (unformatted): 
l,OOOK bytes 
TPI: 96 or 100 
Tracks per side: 
160 maximum 
Recording density: 
5877 BPI 
Access time: 
• Track to track: 3 ms 
• Average: 90 ms 
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CORPORATE & FINANCIAL Mini-Miera W1rlll 

For Sanders Technology, 
it's a long road back 

Selling a product with innovative 
technology into a market that 
appears to be hungry for such a 
product does not guarantee success. 
That's a lesson some companies, 
including Sanders Technology, Inc., 
have had to learn the hard way. 

Sanders was founded by Royden 
Sanders Jr., the entrepreneur who 
invented the FM altimeter and who 
earlier founded Sanders Associates, 
Inc. , a manufacturer of military 
weapons systems and computer 
graphics products. But Sanders' 
new company has suffered a series 
of setbacks that have prevented its 
Media 12/7 dot-matrix printer from 
getting off the ground. 

• The company reported losses of 
$869,016 for the first quarter this 
year. The losses were attributed to 
a German company that renegotiat­
ed a $46-million, 3-yr. contract for 
18,000 printers. The company has 
agreed to buy the same number of 
printers, but stretched out over six 
years. 

• Following some delays in 
development-caused partially by a 
long wait for delivery of direct 
memory access support chips-the 
company ran into production 
problems. It has now sold more than 
1500 printers, but that hasn't been 
enough to generate sufficient capital 
to support production, according to 
one source. 

• The company has also experi­
enced some problems with user 
acceptance for the Media 12/7. It 
has found that users not only 
scrutinize the quality o.f the 
dot-matrix print, but also compare 
it to daisy-wheel printers. Some 
industry observers also claim that 
the Media 12/7 is too powerful. 
Sanders says his technology is as 

intelligence they did not know what 
to do with it for a while." 

• These setbacks have many 
venture capitalists leery of dealing 
with Sanders, according to another 
industry source. 

• Finally in May, the Amherst, 
N.H., company filed for protection 
under Chapter XI, the federal 
bankruptcy laws, and it is working 
quickly to reorganize and prepare a 
plan to pay off its debts. 

The plan was to have been 
presented to a creditors' committee 
earlier this month. The company's 
debt totals more than $3 million, 
including $2 million owed to 400 

creditors, $860,000 to its bank and 
$250,000 in debentures. In the 
meantime , Sanders has discussed a 
possible merger with several large 
companies, including Centronics 
Data Computer Corp., Hudson, 
N.H., and is still trying to get 
much-needed cash from venture 
capitalists. 

The 62-yr.-old Sanders says he 
will do what "is in the best interest 
of the stockholders." That will be 
determined by the creditors' 
committee reaction to the repay­
ment plan. If the plan is approved, 
the company may come out of 
Chapter XI as early as the end of 
next month. But many industry 
observers don't think it will happen 
that fast, pointing out that the road 
back from Chapter xr is a long one. 

When Sanders began his venture 
in 1977, he saw the potential need 

much as two years ahead of the Royden Sanders' company has been hit by a series of setbacks, but he has faith in his 
market. "We gave people so much printer technology and is working to make the company profitable. 
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Announcing the HP 1000 
Separate 1/0 processors let the 

Our new HP 1000 L-Series is designed to 
give you outstanding processing performance­
even in the most demanding applications. 

The reason is our innovative distributed 
intelligence architecture. Each I/O interface has 
its own processor-made with our exclusive SOS 
LSI process-and its own direct memory channel. 
Which means each interface can control and moni­
tor data transfers-without interrupting the 
central processor. 

So the CPU can concentrate on its main 
job of computation. 

And you get faster response, higher 
throughput and superior system performance. 

But what's really surprising about the L­
Series is that you get all this performance at prices 

that start as low as $1968 for our starter set.t Or 
$15,510 for a complete disc-based system.tt 

Nobody 
makes processors 

like we do. 
The key to the HP-1000 L-Series' impres­

sive new architecture is our own Silicon-On-Sap­
phire technology. SOS lets us make CPU and I/ 0 
chips with extremely high circuit density, low 
power consumption, high processing speeds and 
high reliability-at a very low cost. 

It's this combination of high performance 
and low cost that make the L-Series appropriate 
for the whole range of OEM and industrial appli-



L-Series Computer. · 
CPU concentrate on computation. 

cations - including data management, 
process control and instrumentation. 

And to insure you can get the 
exact configuration you need for your 
specific application, the L-Series is avail- -"'"'"=--=~~--~~~! 
able in a wide choice of board, box and 
system packages. 

The HP 1000 L-Series is a fully 
compatible member of our high 
performance HP 1000 family. 
Which means you can 
move up to a larger 
computer-all the way 
to our powerful F-Series-as your 
application grows. 

It also means you can use any HP 1000 
computer-and its sophisti­
cated program development 
tools-to design programs 
for the L-Series. 

The 
reliability is 

built in. 
Like all HP compu­

ters, the HP 1000 L-Series is 
designed to give you out­
standing reliability. Relia­
bility that's significantly 
enhanced by our SOS tech­
nology - processor boards 
have fewer active parts, so 

tStarterSet: CPU, 64KB 
memory, one II 0 board. 
tt Disc-Based System: HP's new 
12MB Winchester disc drive 
and 2621 display console. 
(US. OEM prices in quantities 
of 100) 

From 
$1968 
fewer things can go wrong. In addition, the 
L-Series has its own self-test programs and 
diagnostics. 

And, of course, the L-Series is backed by 
our full range of support and documentation 
services-including our worldwide service 
network. 

For more information or a hands-on 
demonstration of our high performance, low cost 
L-Series, contact your nearest HP sales office 
listed in the White Pages or write to: Roger 
Ueltzen, Dept. 873, 11000 Wolfe Road, Cupertino, 
CA95014. 

F//'OW HEWLETT 
~~PACKARD 

22002HPDS30 
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for a printer that could perform 
both high- and low-quality printing 
in mixed word- and data-processing 
applications. Users typically have to 
purchase two different printers for 
draft- and typewriter-quality print. 
The market for fully formed 
character printers is estimated at 
$225 million this year, and is 
expected to more than double by 

1984, according to International contract was with Fleischauer 
Data Corp. That lucrative market Datentraeger GmbH for 18,000 

has captured the interest of many printers. That contract seemed to 
dot-matrix printer manufacturers, guarantee a strong start for 
including Okidata Corp., Integral Sanders Technology-until Fleis­
Data Systems, Inc. , and Dataroyal, chauer renegotiated. 
Inc. Hope for the company glimmered 

Sanders first marketed the Media again when, at the same time the 
12/7 in 1978, after the delays in German contract was renegotiated, 
development. The first major Sanders received $750,000 in capital 
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COMPARIITG THE PRI?ftERS' PRIITTIITG 

The wine list is mostly French and somewhat limited, and prices 
are high. On the less expensive side are the house Beaujolis Lupe-Cholet, 
'76, at $10, and the Barra muscadet at $12. 

The wine list is mostly Fre nch and somewha t limited, and pr i ce s a re 
high. On the les s expens i ve side ar e the hou se Bea ujo l is Lu pe- Chalet, '76, at 
$10, a nd the Barr e muscade t a t $12 . 

The wine list is mostly French and somewhat limited, and prices are high. On 
the less expensive side are the house Beaujol is Lupe-Chol et, 176, at $I 0, and the Barre 
muscadet at $12. 

:-.-· r· i 
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I l1gh quality text output can be produced using one of the members of the Helvesan family. 

This paragraph is set 1n 8 point Helvesan Regular. Helvesan 1s a proportionally spaced, sans sent 

typeface which the MEDIA 1217 prints in four passes of the pnnt head. Helvesan 1s recommended 

A. ' TE:•:T ~· F' H IT Tt K' - THE E: J -[•IPECT!DtlAl LDC,J C-'.:£EKitlG CAPABILIT\' Et~SUPES OPTIMUM LIME S PEED AT 15 0 CP ,:; . 

The • wine I ist 
These samples were printed by (from top to bottom) a Qume 
character printer with a letter gothic 12-pitch plastic daisy 
wheel; a Wang model 5521 impact-matrix printer; a Diablo 
character printer with a metal gothic PS daisy wheel; a 

the tv1EDIA 
Sanders Technology Media 1217 printer at one pass; a Media 
1217 at four passes; and a Dataroyal 7036 printer at 150 
characters per sec. The other samples are enlarged details 
from the Diablo printer (left) and the Media 1217. 
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The Whole Truth 
About PDP-II \\Ord Processing. 

PROPORTIONAL 
SPACING 

INDEXING 

TABLE OF 
CONTENTS 

HYPHENATION 

When you explore word processing systems, 
you'll find a number of systems that offer part of 
the package. And frankly, if you're only looking 
for text editing, almost any system will do. 

But if you're looking for full word processing 
capabilities, you should insist on a system that can 
handle all of the tough tasks you'll encounter. 

For starters, a good system will have list pro­
cessing, the vital function that generates corres­
pondence, reports, even statistical analyses. It 
should have user defined keys to simplify repetitive 
operations. 

And a good system can handle the details. Like 
spelling error detection, automatic renumbering 
of footnotes, tables of contents and indexes. And 

LIST 
PROCESSING 

USER 
DEFINED KEYS 

SPELLING ERROR 
DETECTION 

FOOTNOTING 

proportional spacing and hyphenation for prof es­
sional looking documents. 

A good system can be shared. It should be able 
to support up to fifty terminals. And it must be 
backed up by successful installations and a strong 
service team. 

After you've examined the options, we think 
you'll select WORD-11, the only system with all 
the sophisticated features you could want. 

For the details, please call Data Processing 
Design at (714) 9'J3-41fJO. 181 W. Orangethorpe, 

S 'te F, Placentia, CA 92670. 

Data Processing Design, Inc. 
AUTHORIZED~o~oomo~OMPUTER DISTRIBUTOR 

CIRCLE NO. 42 ON INQUIRY CARD 
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Another Able First 

Paydirt for VAX and PDP-11 users. 
One blue-chip card delivers 
16 DZ lines per slot. 

SELF TEST 
, (ON-BOARD LED DISPLAY) 

.. -
Self teat feature Ill unique. 

No other DZ bu it. 

Execute• - at every power 
on. 

IdentUlee - any malfunction 
and directs attention to the 
specific area of the DZ board 
affected. No lights, no problem. 

Control• - fault isolation/ 
repair by means of related 
options. 

Now you can add twice as many 
DZ lines to your PDP-11 in half the 
space and at a lower cost than 

1 
Key 

Features 

3 
STAGGERED 

LOOP-AROUND 
(BUILT-I:\ '.'.IAINTE:\A!\iCE 

AID) 

Another Able excluive 
found only on the DZ/18 

Complete Cbecldllf - pro­
videa the only way to effect 
total parity/framing error 
check. Uses one UART to 
drive another for fault isoJa. 
tion. Alternative internal loop­
around gives partial check 
only. 
Diapoatica - support loop. 
around capability which ii 
built-in to DZ/16 panel. Con· 
necton are built-in. Guess 
where the other kind are any­
time you need them. 

2 

CONFIGURATION 
CONTROL 

(0:\-BOARD ADO!{ESS/ ' 
VECTOR PE:\CIL SWITCHES) 

Complete~ 
-tzol-llo& ........ by 

ot11eror .. 
Compadbllity- a.ired with 
all DEC addreM/vect.or/int.er­
rupt level dilleiplines. 
Eaa:y lntell'adon - no eteh­
cuta, no jumpen. 
Priority 8eJeedon - plug 
provided just like with DEC. 
Automatic Aulfa-•t -
one Betting eatablllhea hue 
adme. .t vector for both tog. 
ical controllen. 

This isn't the first time we've 
been first. It won't be the last. 
The advantages we've sent your 
way again and again will keep ever before. Our new DZ/16 is a 

microprocessor-based controller which fits 16 asyn­
chronous communications channels into a single 
board but sells for much less than the two-board 
DZll-E it replaces. There's no waiting either. 
You'll probably have your card plugged in and run­
ning less than 30 days after we get your order. 

coming. Get the most out of your VAX or PDP-11. 
Write today for details on our remarkable line of 
memory, communications and general-purpose 
cards for use in the PDP-11 family. 

The unique multiplexer installs in any standard 
hex-width slot and presents only one load to the 
Unibus. It supports all DZll baud rates, provides 
modem control on all lines and is compatible with 
DEC diagnostic and operating system software. 
The data format is program-selectable for 
each channel. 

Able, the computer experts 
ABLE COMPUTER, 1751 Langley Avenue, Irvine, 
California 92714. (714) 979-7030. TWX 910-595-1729. 

ABLE COMPUTER-EUROPE, 74/76 Northbrook Street, 
Newbury, Berkshire, England RG13 lAE. (0635) 32125. 
TELEX 848507 HJULPHG. 
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Mini·Mi•ra Warld 

from two investors: Frederick R. 
Adler and Henry Burkhardt III, 

both Data General Corp. founders. 
THE TECHNOLOGY BEHIND HIGH-QUALITY PRINTING 

Two months later, however, 
Sanders Technology was near 
bankruptcy, it cut its workforce 
from 135 to 56, and both Burkhardt 
and Adler resigned. 

One of the company's problems 
was slow user acceptance. Users not 
only compared the appearance of 
the dot-matrix print, they also 
compared noise levels. Dot-matrix 
printers are usually quieter than 
their fully formed counterparts, but 
they emit a high-pitched noise that 
many users find irritating. 

More serious problems appeared 
when users tried to interface the 
Media 12 / 7 to word-processing 
systems. The printer does not have 
a Qume- or Diablo-compatible 
interface. Because those two 
companies supply 90 percent of the 
word-processing market, Media 12/7 

users have had to alter their 
software, according to one industry 
source. Sanders says he is 
considering making those interfaces 
available. 

Further, because the printer 
stores all characters in digital form 
in the microprocessor, any added 
character sets are burned into PROM 

by the company. That may require a 
customer to return a printer for 
more typefonts. Additionally, the 
printer formats copy independently 
of the terminal, and does not act as a 
slave peripheral. As a result, the 
copy that appears on the CRT screen 
may not appear in the exact line 
format in print. This makes it 
difficult for operators to compare 
printed to screen copy, according to 
Patricia Seybold, editor of The Sey­
bold Report on Word Processing. 

Sanders points out that the 
intelligence of the 12/7 can be used 
by small systems houses and end 
users that write some of their own 
software. One user, Programmer 
International, a California software 
house, will market a word­
processing software package in 
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Royden Sanders' patented 
"infinite-matrix principle" involves 
placing more dots in each dot-matrix 
character to produce a more fully 
formed appearance. 

The founder of Sanders Technolo­
gy, Inc., achieved that high-quality 
print by using a seven-pin print head 
that makes from one to four passes 
per line, ranging in speed from 30 to 
21 s characters per sec. Thus, draft 
copy is produced at regular dot-matrix 
print speed, which is reduced to 
one-quarter the throughput for 
typewriter-quality print. 

Indeed, the four-pass cycle pro­
duces print quality that surpasses that 
of most dot-matrix printers. But in 

September, called PIE, that will 
allow the Media 12/7 to be used for 
typesetting-type output on an 
Apple personal computer. 

On top of everything else, 
Sanders Technology has had 
production problems, according to 
one source. Some dot-matrix 
printer vendors have abandoned the 
multiple-pass technology because of 
the precision required to manufac­
ture the printers. One vendor 
describes the required precision as 
close to military specifications, 
which are difficult to attain in 
high-volume production. 

One company that decided against 
the multiple-pass t~chnology is 
Dataroyal, Inc., Nashua, N.H. 

Dataroyal president Ron Huch 
explains that many factors affect a 
printer that must be precise to form 
lines to within 1/1000 in. For 
example, a pulley that drives the 
printer must be concentric and 
properly placed to assure proper 
spacing of the dots for the 
characters. If it is not properly 
positioned, lines and characters are 
printed unevenly. 

Dataroyal has a prototype of a 
slower, unidirectional printer, but 
one that prints higher-quality 
characters on a single pass. It is 
easier to produce, but Huch 
acknowledges that this approach 

high-quality print mode, the printer 
functions more slowly than fully 
formed character printers and, in 
some cases, costs more. Prices range 
from $2500 to $4000. 

The flexibility of such a print 
technology, based on a Zilog zao 
microprocessor, allows the printer to 
place a 13-mil diameter dot anywhere 
on a page to within 1-mil accuracy, 
Sanders claims. Eleven typefaces are 
stored in ROM in the printer, which can 
also store signatures in anyone's 
handwriting to be produced under 
operator command. With most other 
printers, operators must ·manually 
change fonts to get a different 
typeface. 

does not produce the same 
high-quality printing that the 
Sanders Technology printer does. 

Sanders still has faith in his 
patented technology. He admits 
that low-volume production makes it 
difficult for him to be competitive 
with other vendors. Sanders 
Technology manufactured 90 print­
ers in July and expects to make 200 

next month. 
Sanders' former optimism about 

his company's recovery has been 
tempered to a more circumspect 
approach. He has retained Wheeler 
and Curry Associates, Inc., 
Haworth, N.J., in an effort to save 
his company. Arleen Curry has 
taken over as temporary president 
of Sanders Technology and will 
consult with creditors and monitor 
the company's cash flow. Most 
recently, her firm pulled Diva, Inc., 
an Eatontown, N.J., manufacturer 
of data storage controllers, out of 
Chapter XI and into profitability. 
Although Curry has a good track 
record, her job at Sanders 
Technology is a challenge. 

One source says Sanders Technol­
ogy has as "good a chance as any" to 
come back. But the road back is 
difficult, and one creditor says "it 
depends on the people and product 
involved, in that order." 

-Lori Valigra 
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The 
MX-80. 

It not 
only does 

everything, 
1tdoes 

everything 
welf. 

This is the new Epson MX-80 dot matrix printer. 
It does just about everything you could ask a 
printer to do. Quickly. Quietly. Reliably. In fact, 
for OEM installations, the MX-80 may be the 
single best, all-round printer you can buy. But 
that's not the best reason to buy it. 

The MX-80 prints bidirectionally at 80 CPS in a 
user-defined choice of 40, 80, 66or132 columns. 
And if that's not fast enough, its logical seeking 
function minimizes print head travel time. The 
MX-80 prints 96 ASCII, 64 graphic and eight in­
ternational characters with a tack-sharp 9x9 
matrix. Fora longtime. Epson 
printers are known for relia­
bility and the MX-80 is no ex­
ception. But that's not the 
best reason to buy it either. 

The print head has a life 
expectancy of up to 100 x 106 

The world's first disposable print head. 
When it wears out, just throw it away. A 
new one costs less than $30, yet it's so 
simple, you can change it with one hand. 

n. 
characters, and when it wears out, just throw it 
away. A new one costs less than $30 and the only 
tool you need to change it is attached to the end 
of your arm. The MX-80 is compact, weighs only 
12 lbs., and the whole unit, including the two 
stepper motors controlling carriage and paper 
feeding functions, is precisely controlled by an 
internal microprocessor. But even that isn't why 
you should specify the MX-80. 

The best reason is this: because Epson makes 
more printers than anyone else in the world, we 
can afford to sell each one for a little less. So you 

can get one Epson MX-80 
Printer for less than $650. 
And more than one for even 
less than that. 

That's what we call a small 
price to pay for a printer that 
does everything well. 

EPSON 
EPSON AMERICA, INC. 

Western: 23844 Hawthorne Boulevard, Torrance, California 90505 • (213) 378-2220 TWX: 910-344-7390 
Eastern: 98 Cutter Mill Road, Rm. 350, Great Neck, New York 11021 • (516) 487-0660 
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Video terminal maker gets set 
for rapid market expansion 

"The days of the custom CRT are 
over," says Richard DuBridge, 
executive vice president of Televid­
eo, Inc. "The industry is ready for 
a high-volume manufacturer who 
can deliver a product with 
everything included." . 

The San Jose, Calif., video display 
maker says it is about to ship its 
20,oooth terminal, a number 
reached after 18 months of volume 
production. That figure, according 
to DuBridge, ranks Televideo 
fourth behind Lear-Siegler, Inc., 
ADDS and Hazeltine Corp. 

In June, Televideo shipped 2300 
units and is approaching a rate of 
2500 terminals a month. DuBridge 
compares those figures to leader 
Lear-Siegler's recently announced 
3000 ADM-3 terminals-a-month 
number (and the 100,oooth terminal 
in its history), and adds that he 
expects Televideo to catch up with 
Hazeltine soon. 

He likens Televideo's business to 
the black-and-white television 
industry. "We manufacture in high 
volumes and provide a low cost per 
unit," he says. To do this, Televideo 
relies heavily on manufacturing the 
labor-intensive parts of the displays 
in Korea. The company operates a 
large production facility near Seoul, 
where the terminals' video moni­
tors, monitor electronics, power 
supplies, chassis and cabinets are 
made, and all but the display logic is 
assembled. The plant, says Du­
Bridge, can produce 50,000 subas­
sem blies a year, which could 
contribute to at least that many 
finished displays. "It's just a matter 
of adding personnel," he points out. 

Logic board production and final 
assembly and testing are carried 
out at the company's San Jose 
headquarters. DuBridge points out, 
however, that more than half of the 
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total value of each terminal is 
manufactured in the u.s., allowing 
Televideo to say that the displays 
are U.S. products. 

Contributing to the company's 
rapid rise in production is the simple 
design of the displays. As in the 
black-and-white TV business, Tele­
video's product line remains 
uncomplicated. The four terminals 
in the line differ only in keyboard 
style-typewriter or Teletype, with 
or without function keys. This helps 
keep parts inventory low, says 
DuBridge. 

Televideo was founded about five 
years ago by Phil Hwang. Its first 
products were video monitors for 
the then booming video game 
market. As that business began to 
soften, Hwang took a different tack. 
He worked keyboards and logic into 
his CRTs and entered the computer 
terminal business. 

Televideo is a privately held 
company. It has no long-term debts 
and has not needed outside funding, 
according to DuBridge. "We've 
financed our growth internally from 
the start," he says. 

The decision to gear up for 
volume production was made 21h 
years ago, according to DuBridge, 
and large-scale production began in 
March, 19°79. A major factor in 
Televideo's early success, says 
DuBridge, has been a contract with 
General Electric to have GE service 
Televideo equipment. 

The four terminals in Televideo's 
line are the 912B and c and the 920B 
and c. All use an Intel 8035 
microprocessor and have 32K of 
onboard ROM. Besides a choice of 
keyboards, the only other option 
available is an extra page of 
memory via RAM. "We made that 
optional," Du Bridge points out, 
"simply because of the cost of RAM." 

-------------------, 
VISICALC® 

USERS 
Visicalc users group 

now being formed. Cre­
ated to help you make 
the most of your Visi­
calc package. 

For FREE sample of 
monthly newsletter and 
more information, send 
coupon to: 

Visicalc Users Group 
Post Office Box 1523 
White Plains, NY 10602 

NAME _______ _ 

COMPANY _ 

ADDRESS 

CITY 

STATE ___ ZIP __ 
V1s1ca lc 1s a registered trademark of Personal Software I 
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DON'T 
MISS OUT!! 

If you ' re reading a borrowed 
copy of Mini-Micro Systems, 
don't risk missing the next issue 
because you don 't have your 
own copy. Mini-Micro Systems 
offers valuable , up-to- date 
news and technical articles 
about the wide world of 
minicomputers and microcom­
puters. The person who loaned 
you this issue might not want to 
part with the next one. 

To receive your own su bscri p­
t ion , take a few minutes to 
complete the reader qualifica­
tion card at the back of the 
magazine. If the card is miss­
ing, request one from Mini­
Micro Systems Subscription Of­
fice , 270 Saint Paul Street , 
Denver , CO 80206 . Phone 
(303) 388-4511. 
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Televideo stresses the smart, 
standard features of its terminals. 
End-user prices range from $875 to 
$995 for a top-of-the-line 920C. All 
have upper- and lower-case charac­
ters, dual-density displays, reverse 
video and such editing features as 
underlining, blinking fields or field 
protect, as well as standard display 
features, such as character and line 
insert and delete. 

A new display is being readied for 
"late 1980" introduction. The 
black-and-white, alphanumeric ter­
minal will have, among other 
things, a 25th status line for 
displaying, for instance, switch 
settings and baud rate. The 
company is also introducing an 
integral 300-baud, full-duplex 
modem-the model 9103-into its 
existing products this fall. 

Televideo has worked with 
distributors in both the U.S. and 
abroad. DuBridge breaks down 
sales into 60 percent domestic and 
40 international, where Western 
Europe, Canada, Australia and 
Japan account for the bulk of 
shipments. He says that about half 
of Televideo's products are sold 
through distributors, with about 
the same number going to OEMS. A 
very small percentage have been 
sold directly to end users. However, 
he expects the number to change 
somewhat as the company begins 
stressing end-user sales. 

Televideo is bullish about the 
market for display terminals, 
estimating it to be about 200,000 
units a year. "That's the non-IBM 
market," DuBridge points out. The 
market for IBM terminals is about 
the same, he says. Overall, the 
market is growing about 25 percent 
each year. 

"There's no end in sight for 
applications," DuBridge indicates, 
stressing that the consumer market 
has barely been touched. "As for 
ourselves, we don't like to see our 
employees walking 10 feet to use a 
terminal. There should be one at 
each desk." -Larry Lettieri 
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«Qur inventory is our existence. 
Think we'd trust it to an~ less 

than Scotcli. Brand Diskettes?" 
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Don Stone, President, 
Mass. Auto Supply Company, 
Inc., Boston, Mass. 

Scotch Diskettes are the 
diskettes you can depend upon 
with the information your 
business depends upon. 

Each one is tested and 
certified error-free before it 
leaves our factory. Because we 
know nothing less than · 
perfection is acceptable for 
your vital business data. 

Scotch Diskettes are 
available in regular or mini 
sizes, compatible with almost 
any system. 

To find out where you 
can purchase Scotch Diskettes, 
call toll free : 800-328-1300. 
(In Minnesota, call collect: 612-
736-9625.) Ask for the Data 
Recording Products Division. In 
Canada, write 3M Canada Inc., 
London, Ontario, N6A 4Tl. 

If it's worth remembering, 
it's worth Scotch 
Data Recording Products. 

3NI 
79 



80 

Meet IMP 2, the stylish impact printer 
with three way paper handling. 

Designed for desk top use, this sleek unit combines 
an ultra-low profile with a unique fan-cooled printing 
system that can knock out 80, 96, or 132 columns of 
crisp hardcopy with continuous throughput of one line 
per second . 
Three way paper handling. IMP 2 features three way 
paper handling for forms , single sheets and paper rolls , 
with tractors adjustable from 1.5 inch to 9V2 inches . 
Software control of forms length, printer select/deselect 
together with a choice of three standard interfaces 
make IMP 2 the most versatile printer available in its 
price range. 
Interfaces abound. IMP 2 provides parallel , RS232C 
and 20mA current loop as standard equipment. But if 
you need something special , we can supply interfaces 

for just about any system - high speed serial, Apple , 
Pet, TRS-80, IEEE 488 ... you name it. 
Versatile character sets. 96 ASCII character set is 
standard. And you can select six character sizes, even 
graphics, under software control. Options include full 
page buffering and special character sets. 
Service - a big difference. No other printer 
manufacturer offers Axiom's combination of low cost 
plus nation-wide service and distribution - in the USA 
and 18 overseas countries. 
Psssst - the price!!! With all this performance, the price 
is low. Just $795 for IMP 2 ($695 for IMP 1, without 
tractor feed) . And that's the single unit price. 

Better phone, write or mail the bingo card today! 

AXIOM MMS980 

AXIOM CORPORATION 

5932 San Fernando Road, Glendale, CA 91202 
Tel: (213) 245-9244 •TWX: 910-497-2283 
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Axxa Corp.'s Terri Myers 
thrives in a man's world 

Although the computer industry 
is considered more open to women 
than other business sectors, upper 
managment still is largely a men's 
club. But Therese E. Myers, the 
recently appointed vice president of 
product development at Axxa 
Corp., Woodland Hills, Calif., has 
managed to enter this predominant­
ly masculine domain. 

The 35-year-old Myers was 
promoted to her new position 
because of the key role she played in 
developing Axxa's System 90 office 
automation system, which was 
introduced in March (MMS, April, p. 
32). Myers was product manager for 
the System 90, the Citibank 
spin-off's first product. That 
system, originally developed for 
Citibank, has received a lot of media 
attention. It has been featured on 
NBC's Today show, and was on the 
cover of a recent Newsweek special 
issue on computer technology. Why 
is the System 90 getting all this 
attention? It is the first commercial 
office system geared to executives 
rather than to secretaries. 

Myers is modest about her role in 
the creation of the System 90, 
stressing that it was a team effort. 
"There were about nine of us who 
did the system. All I did was to 
make the team gel," she says. "We 
really functioned well as a team." 

Myers says that her major 
contribution to the System 90 was 
ideas, and that function will be even 
more important in her new position. 
"I'm the one who tosses out the 
ideas," she says. She then works 
with the engineering and program­
ming members of the team in 
refining the ideas into a marketable 
system. 

Myers obviously thrives in a 
high-technology atmosphere such as 
the one that prevails at Axxa Corp. 
Although she began her career as a 
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Terri Myers thrives in a high-technology 
atmosphere such as the one at Axxa Corp. 

management consultant in account­
ing information systems, she says 
she never really liked accounting. 
"You're always cleaning up after 
everybody else's messes," she 
explains. 

Myers's first job after graduating 
from Carnegie Mellon University 
with a degree in industrial 
management was with Arthur 
Young & Co., where she was hired 
as one of 30 management trainees. 
As the only woman in the group, she 
was featured in a New York Times 
article on the Arthur Young 
program. That article brought her 
to the attention of Citicorp., where 
she once had a summer job. Citicorp 
hired her to do strategic planning 
for a middle-market leasing pro­
gram that the bank was creating. 

Myers got her first taste of a 
technological environment when she 
was placed in charge of finance and 
administration for the bank's 
Transaction Technology, Inc., 

subsidiary, which was developing 
an on-line Master Charge credit 
card evaluation and Citibank 
check-cashing system. 

When TTI founder and president 
Jack Scantlin left to form Lexar 
Business Communications in 1974, 
Myers and most ofTTI's design team 
went with him. Lexar's first 
product was a data-encryption 
device for which the firm received a 
15-year contract from Telex, Myers 
says. Scantlin then had the idea for 
an office automation system based 
on a high-resolution CRT display, 
which ultimately became the 
System 90. Lexar approached 
Citibank with the idea, and they 
liked the proposed system so much, 
Myers says, that they bought not 
only it but also Lexar, giving the 
new subsidiary a contract to 
develop 15 pilot systems for an 
experimental managerial systems 
project. In January, Lexar went 
commercial with the system, 
spinning off Axxa to manufacture 
and market the system. 

One of the happiest times in her 
life, Myers recalls, was when the 
System 90 was nearing completion. 
"There was a stretch of four to five 
months when we never looked up," 
she says. Although there were 
many technical problems to hurdle, 
particularly in fitting software into 
the System 90's memory, she says 
there never was any dissension in 
the development team. "We were 
building what we wanted to build," 
she explains. 

Contributing to the heady 
atmosphere, she recalls, was a 
feeling of being in tune with the 
times. Myers, who describes herself 
as a "huge reader," says an article in 
Th e Economist greatly influenced 
her at the time . It described 
America as it would be in the 21st 
century. "We were already there," 
she says. 

But working at the leading edge 
of technology does have its 
drawbacks. One of these, Myers 
points out, is the lack of information 
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on how advanced systems, such as 
Axxa's System 90, can best increase 
a manager's productivity. Such 
information is crucial to Myers 
because she now is in the product 
definition stage of a follow-on to the 
System 90. Thus, she says, one of 
her priorities in her new job is to 
conduct productivity measurement 
studies of Axxa 90 users. "This will 
allow us to determine what tools 
need to be developed," she says. 

Myers, who appears to enjoy 
working in a man's world, says sex 
discrimination has never been a 
problem for her. With characteristic 
modesty, she attributes this to luck, 
saying that she has been fortunate 
to work for small companies where 
the opportunity for advancement is 
greater. She also believes she was 
lucky in the kind of supervisors 
she's had. "A lot depends on the 
man you work for," Myers says with 
unintentional irony. 

-Paul Kinnucan 

People in the news ... 

Dr. John D. Patterson has been 
named vice president, research and 
development, at Radio Shack, Fort 
Worth, Texas, a division of Tandy 
Corp. He will be responsible for all 
hardware and software develop­
ment for the company's TRS-80 

computer family, and for all 
development engineering for 
Tandy's U.S. manufacturing. 

Before joining Radio Shack in 
1979 as director, Tandy Systems 
Design, Patterson had been 
manager, product development, for 
Xerox Corp., since 1973. Before 
that, he served as an associate 
professor of electrical engineering 
at the University of Texas at 
Arlington, Texas. 

Frank C. Bumb has been 
appointed president of Kennedy 
Co., replacing Charles J. Kennedy, 
who will remain chairman. Bumb 
previously was president of the data 
tape division of Bell & Howell. 
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Digital offers You can get Digital's 
a way to give you both fully warranted, 
the secunty of a new fully upgraded 
computer and the Factory-Refurbished 
savings of a used EquiJ?ment at a sub-
one. With Digital's stantial savings 
Factory-Refurbished over the original 
Equipment. list price. 

Digital's factory So if you're con-
refurbisbing starts sidering used equipment, 
where ordinary used consider the onfy 
computers end. Every used equipment that 
single product is Introducing Digital's looks and runs like 
thoroughly inspected. fa""""",_n-L_...:bished F.quipm L new. Digital's Factory-
Diagnostic tests are ~"' ... ~ N;:'IUI" en Refurbished Equipment. 
run. And if anything needs replacing, To learn more about PDP-8, 
it's replaced. PDP-11, or any Factory-Refurbished 

But we don't just bring the equip- Equipment from Digital, call toll-free 
ment up to par. We bring it up to date, 800-258-1728 (in New Hampshire, 
by addfug the latest technology available Alaska and Hawaii, 603-884-7240). 
for the product. So it will actually run Or send the coupon. 
as well as when it was new. r---------------------

Just to make sure e' e done O I D Please send me Y.our buyers' guide to Digital's Factory-
W v ur I Refurbished Eqmpment. 

job I Digital guality assurance experts I D Please have a sales representative call on me. 

do theirs. They examine the records. 1 Name ____________ _ 

Check the revisions. They even do the I Title 

same inspection on refurbished equip- I companY----------~-
ment that they do on new equipment. 1 Address, ___________ _ 

They have to. Because all Factory- I city . state . . Zip, __ _ 
Refurbished~uipment from Dioital I Digital Eqwpment Corporation, 'Iraditional Products, er I 522 Amherst Street, Nashua, NH 03063. MM-9-0 
comes with documentation and a - - - - - - - - - - - - - - - - - - - - - -
Digital warranty. 

In fact, the only way to tell the 
difference is to look at the price. 
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• • Promises, promises, promises. 

We've made over 80,000 
promises. And we've delivered 
every one of them. 

Pertee® has shipped more tape 
drives into the minicomputer 
market than any other indepen­
dent manufacturer in the world. 
Tension arm models.Vacuum 
column models. Microformatters 
and mini-size drives. Tape drives 
that set the industry standards. 
Available in thousands of 
final feature and specification 
configurations. 

With Pertee, there's less down 
time and lower maintenance costs. 
In fact, some of our models have 
been in service a dozen years and 
are still producing at top speed. 

Thanks to our sophisticated, 
high-volume production facilities, 
we're geared to meet your most 

demanding time schedules. 
But then, that's what our promises 
are all about. 

Write for our new full-line 
peripherals brochure. Pertee Com -
puter Corporation, Peripherals 
Division, 21111 Erwin Street, 
Woodland Hills, California 91367. 
Or call (213) 996-1333 (Western 
Region); (603) 883-2100 (Northern 
Region); or (305) 784-5220 
(Southern Region). 

You don't get lip service ... 
you get delivery. 

PEAIPHERRLS 

©1980 Pertee Computer Corporation. 
Reading, England 734- 582- II5; 
Frankfurt, Germany 395-387; 
Meudon, France 534-7647; Sydney, 
Australia 4 3 7 -6668; Tokyo, Japan 
662-8151; Metro Manila, Philippines 
85-4236;Taipei,Taiwan 768-1232; 
Singapore 293-2630; Hong Kong 
543-1772. 
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A vote for X.25 
Computers are increasingly finding 

use in networks of processors and 
terminals, which, in turn, are being 
interconnected-albeit with some 
difficulty-into hierarchies of net­
works. The network phenomenon will 
continue to expand as corporate data 
processing functions become more and 
more widely distributed, outgrowing 
the habits of an earlier era that 
regarded them as the province of a 
centralized EDP department built 
around a mainframe computer. 

But there's a long way to go before computer users can realize the 
full benefits of easy data exchange between networks using hardware 
supplied by competing computer manufacturers. Indeed, confused 
computer users couldn't be faulted if they concluded that the world of 
distributed data processing, like the biblical tower of Babel, looks 
wonderful if they only could understand how to get on with it. 
Computer manufacturers simply haven't made it easy for users to 
interconnect networks implemented with dissimilar hardware. 

Walter A. Levy, president of Edgewood Computer Associates, 
Inc., a computer and data communications consulting firm, contends 
that computer manufacturers present obstacles to efficient inter­
network communications. In an article beginning on p.104, Levy says 
that all vendors-whether they're selling mainframes, minicomput­
ers or independent data network hardware--approach networking as 
though potential users had no choice but to buy a single company's 
products. "The main problem," Levy asserts, "is that each 
vendor ... has looked at computer networks as though no other 
vendors or networks were present in the user's environment. Except 
for the useful but limited provisions of ccrrr x. 75, there is no 
applicable set of standards for interconnecting computer networks." 
x. 75 is one of the CCITT recommendations for standards for a system 
of network operation, called X.25 for short, that is being adopted by 
international and domestic telegraphic administrations and common 
carriers that offer data network services. x. 75 defines a gateway that 
allows inter-network communications. 

And while the various recommendations embodied in X.25 have 
limitations-there's no provision for terminal-to-terminal service, for 
example-the standard is widely accepted among common carriers 
and providers of packet data networks. Levy characterizes these 
suppliers as "the only organized force in the industry trying to break 
down the barriers between computer networks that the computer 
vendors are busily erecting." 

We suggest that the computer industry would do well to set aside 
selfish interests temporarily, and follow the lead of the packet data 
network providers by universally adopting the X.25 standard. 

19 ~-
Lawrence J . Curran 
Editor-In-chief 

85 



Lelle rs 
TAMING A TEMPEST 

To the editor: 
I enjoyed very much your article on 

Tempest word-processing systems, 
"Tempest opens up government market" 
(MMS, June, p. 111). Dataproducts New 
England manufactures a wide variety of 
Tempest equipment, including Tempest 
printers used in data-processing 
systems. Frequently, articles written in 
commercial publications addressing 
subjects intertwined with the complexi­
ty of government regulations and 
government agencies get confused in 
the morass of specifications and miss the 
mark. Yours did not. It addresses the 
Tempest word-processing market di­
rectly and accurately. 
Joel T. Herbst 
Vice President 
Dataproducts New England, Inc. 
Wallingford, Conn. 

PREVENTING PIRACY 

To the To the editor: 
The inset, "Protecting microcomputer 

software from pirates" (MMS, April, p. 
53), addressed one facet of the problem 

of unauthorized access to files stored on 
removable file media-software "pira­
cy." As in any form of security 
protection, the central issue is to make 
the "cost" of "pirating" the data 
prohibitive in relation to the cost of an 
outright purchase of the information, or 
software, to the "pirate." The 
techniques suggested in the article 
represent some of the components that 
historically have been used to provide 
file security and prevent unauthorized 
access to computers, but it omits an 
emerging technology that should prove 
to be the most effective deterrent 
available-eryptography. 

Western Digital is keenly aware of the 
file security problem and has developed 
solutions based on the DES (National 
Bureau of Standards, Data Encryption 
Standard) cryptographic algorithm. It 
is my belief that cryptography, 
implemented and used properly, will 
prove to be a cost-effective way to force 
the pirates to find other ways to make 
their money. I encourage reader 
response on this issue. 
Ken Cohen 
Product Line Manager 
Western Digital Corp. 
Newport Beach, Calif. 

COROUTINES CONTINUED 

To the editor: 
This letter is to dispute the assertions 

of Ronald J. Kleinman relating to 
coroutines (MMS, July, p. 86), especially 
that "coroutines are only usable by 
assembly language programmers." The 
distinguishing attribute of a coroutine is 
that it determines its own entry points. 
Control features to accomplish this are 
present in all common computer 
languages. I regularly use coroutines in 
FORTRAN programs where they are 
particularly useful for report genera­
tion. My preference is to use assigned 
GOTO for control, but computed or 
conditional GOTO will also work 
satisfactorily. 

The PDP-11 instruction sequence that 
you printed is incorrect. The correct 
version can be found in most PDP-11 
processor handbooks in the section on 
coroutines in the "Programming 
Techniques" chapter. While this method 
is certainly "neat," it won't serve for 
more than two coroutines, and any of 
several more general techniques are to 
be preferred. 
Daniel Somerville 
Hingham, Mass. 

The Codata CTS-100/6 is a self-contained 
system which can be specifically config­

ured to match a variety of applications. 
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Now, with the added flexibility of a 
6M Byte Micro-Winchester drive, it's 
ideally suited for dedicated process 

control environments, development 
systems, distributed networks, or business 
applications. 

A FEW IMPORTANT SPECIFICATIONS 'MULTIBUS is a 
tradcmuk of Intel 
Corporation 

0 8080, 8085, 8086 CPU 
configurations 
0 Dual-density, double-
sided 5·1/ 2" floppy disc drives 
with 348K Bytes per drive 
0 5-1 /4" Micro-Winchester 
disc drive with 6M Bytes 

0 64K Bytes RAM 
0 Nine-inch, SO-character 
x 2 5 line display 
0 Nine-slot MULTIBUS 
backplane 
0 82-Key, ASR-33 compati· 
ble keyboard with 18 pro· 
grammable function keys 

0 Special 1/ 0 configura· 
tions and custom interfaces 
upon request 
0 Software: CP/ M .. , BASIC, 
Interpreter & Compiler, 
FORTRAN, COBOL, PASCAL 

See us at Mini-Micro 80, booth 312 

CIRCLE NO. 51 ON INQUIRY CARD 

• • CP / M is a trademark 
of Digital Research 
Rep inquiries 
Invited 

CODATA 
For additional information, please call or write. 
Codata Systems Corporation, 285 N. Wolfe Road, 
Sunnyvale, CA 94086, ( 408) 735·1744 
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Two Pi 
announces a new 

Foundation System 
for OEMs. 

New Integrated 
Peripheral Controllers 
make possible a low cost 
IBM compatible system. 
At $99,950 in quantity of five, Two Pi's 
new Foundation System makes it possible 
for OEMs to build their business using the 
large IBM compatible base of system and 
application software. With performance 
comparable to a 370/138 or 4331, the Foun­
dation System provides a powerful vehicle 
to deliver your existing 370 software or to 
expand your marketing to larger customers 
or prospects for dedicated systems. 

What is the Foundation System? It's the 
field-proven Two Pi V32 CPU (over 100 
have been shipped already). Plus: 

• lMB main memory 
• Integrated controllers for: 

• Disk 
• Tape 
• Communications 
• Unit record 

• 200MB disk 
• Magnetic tape drive 
• 300 LPM printer 
• Console 
• 8 ports ASYNC/BISYNC 

Two Pi is a volume supplier committed to 
supporting OEMs. The Foundation System 
is available 90 days ARO, and firm delivery 
schedules will be met. Two Pi has a variety 
of hardware, software, and training support 
programs which will be tailored to meet 
your needs. 

r--------------------0 RUSH! Send me additional information on the 
Two Pi Foundation System! 

0 Have a sales rep call me! 

Name ____________ _ 

Title ____________ _ 

Company __________ _ 

Address ------------
City ____________ _ 

State Zip ______ _ 

Telephone ( ) ________ _ 

Two Pi 
CORPORATION 

A subaidlary of U.S. Philips Corporation 

3105 Patrick Henry Drive 
Santa Clara, CA 95050 

(408) 988-1234 

MMS980 



We've Always Offered More Graphics Solutions. 

Now CalComp adds the full line of 
Talos digitizing tablets to what is 
already the most extensive line of 
computer graphics solutions available 
from any manufacturer. 

Talos gives you a wide choice of 
digitizers in sizes from 11" x 11" to 44" 
x 60", with the option to back-light and 
rear-project images. And that's the 
kind of selection you need for your 
varied applications, including pipeline 
layouts, printed circuit boards and 
data reduction. Plus, they can 
accommodate conductive materials for 
digitizing seismographic and well-
head logs. 

Our newest products, the 800 Series 
and the Wedge, both feature 
electromagnetic technology to allow you 
to digitize from conductive materials, 
and to give more precise data input and 
greater data stability. 

The flexible 800 Series with 
MULTIBUS ' module lets you use dual 
tablets, dual cursors, and multiple 
interfacing for greatly expanded system 
capabilities. 

The Wedge , designed especially for 
applications using small systems, offers 
end users and OEMs an affordable yet 
highly dependable alternative to 
traditional CRT control devices. And to 
aid operation ease and efficiency, the 
Wedge offers a unique five-degree 
sloped surface. 

The 600 Series, using electrostatic 
technology and incorporating the 
"active inch" principle, is also 
available in a wide range of sizes and 
surface options. 

With 
Talas Digitizers, 
We Offer Them 

All. 

To further expand accuracy and high 
speed performance, we offer SMART 
software packages for the 600 and 800 
Series. SMART provides local 
processing of digitized data to let you 
combine functions and calculations, 
and much more depending on your 
working requirements. 

CalComp for all the alternatives 
in computer graphics. 

CalComp offers full lines of drum, 
flatbed and beltbed plotters; 
controllers; computer output microfilm 
(COM) units, and electrostatic plotter/ 
printers. And, new from CalComp, the 
Graphic 7 display system. 

Plus CalComp support. All CalComp 
products - including Talos digitizers -
are backed by the largest professional 
team of sales, systems and service 
people in the industry - direct from 
CalComp. And our worldwide service 
organization means we can give you fast 
assistance wherever you're located. 

We have all the solutions to your 
graphics needs. Call today to see how 
we can find the right one for you. 

Califontla Computer Products, Inc. 
2411 West La Palma Avenue 
Anaheim, California 92801 
Telephone (714) 821-2011 
TWX 910-591-1154 

Graphics Salce O~ceo: Tempe. AZ: (602) 894-9468: Orange, CA: (714) 978-7111; Santa Clua, CA: (408) 727-0936: Englewood, CO: (303) 770-1950: Norcro,., GA: (404) 448-4522; Schaumberg, 
IL: (312) 881·0300: Shawn.e Mi .. ion, KS: (9 13) 362-0707; Metairie , LA: (504) 833-5155; Waltham , MA: (6 17) 890-0834; Southfield, Ml : (3 13) 569-3123: Bloomington, MN: (612) 854-3448 : St. Louis, 
MO: (3 14) 863-2711; Woodbridge. ~J: (201) 636-6500; Fairport , NY: (7 16) 223-3820; Clcv.land , OH: (2 16) 362-7280: Dayton, OH: (513) 276-5247: Tulsa, OK: (918) 663-7392: Po rtland , OR: 
(503) 241-0974: Pit tsburgh , PA: (412) 922-3430: Wayne, PA: 12 15) 688-3405; Dallas, TX: (2 14) 661-2326; Houston , TX: (7 13) 776-3276: McLea n, VA: (703) 442-8404: Bcllcvuc , WA : (206)641-1925 
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PRODUCT FOCUS 

DSD880-
A floppy /Winchester 

I 

marriage 
KEN DEEMER, Data Systems Design. Inc. 

This mass-storage subsystem achieves economy 
and high performance with a novel system architecture 

The burgeoning demand for small computer systems 
has prompted a need for compact and relatively 
inexpensive mass-storage subsystems that outstrips 
the abilities of floppy-disk drives. Recent advances in 
hard-disk-drive technology, especially in small Win­
chester drives, are making those drives attractive for 
small computer systems because of their increased 
capacity, performance and reliability versus floppy-disk 
drives. But because Winchester disks can't be removed 
from a system, the question of how to provide an 
adequate backup device is still being debated. The DSD 

880, the industry's first combination Winchester-floppy 
drive that's compatible with Digital Equipment Corp. 
computers, is intended to quiet the debate. 

Winchesters and floppy-disk drives are an ideal 
combination because they offer clear advantages over 
other configurations. Winchesters provide high capaci­
ty, performance and reliability. Floppy disks offer fast 
random-access disk backup and loading using industry­
standard media, plus convenient, archival storage. 
Together, the floppy disk and the Winchester provide 
convenient file copying and loading. Either drive can be 
used as a primary mass-storage device. Finally, the 
subsystem can be configured in a small, economical 
package. 

The design of a Winchester-floppy-disk subsystem 
can be quite complex, however, if the potential 
advantages and economies of the combination are to be 
realized. Although 8-in. Winchesters are physically 
similar to floppy disks, they are not replacements for 
them. Winchester speeds and data rates are nearly 10 

times greater than those of floppy-disk drives, and 
require different controller architectures. At the same 
time, simply combining separate disk controllers and 
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The DSD 880's Winchester is plug-compatible with Digital 
Equipment Corp.'s RL01, and the floppy disk emulates the RX02. 

interfaces into the same package is an expensive 
solution that compromises many advantages of an 
integrated system and necessitates several design 
trade-offs. 

Design considerations 

Some important aspects of a disk memory subsystem 
that determine its flexibility and ease of operation 
should be explicitly addressed. These include: 

• Can a user conveniently exchange a subsystem's 
data with other computer systems' data? 

• Can the failure of a Winchester drive bring down 
the whole computer system? 

• Is special software needed for system integration? 
One way to address these questions is to design a 

Winchester so that it logically emulates a large-capacity 
floppy-disk drive. Common track and sector addressing 
would simplify the design. A single controller/formatter 
can be used, provided it can accommodate the different 
transfer rates of the two drives. A common CPU 
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The controller uses a bit-slice processor 
that alternately switches roles between 
the Winchester- and floppy-disk drives. 

interface can also be used. If the system is intended for 
plug replacement of another disk memory subsystem, 
however, extensive modification of the operating 
system software may be required. Further, the 
potential speed and performance of the Winchester may 
be sacrificed if it is constrained to behave like a 
floppy-disk drive. 

A second approach is to configure the Winchester 
and floppy disks to logically emulate dissimilar devices 
to achieve the best performance from each. If the 
devices emulated are a rigid disk and a floppy disk 

CPUIUI 

Bus 
Control 

Processor 
Logic 
and 

Microcode 

INTERFACE BUS 

Bus 
Control 

Interrupt 
and OMA 

Logic 

RL01 Registers 

RX02 Registers 

Scratch Pad 
RAM 

Bootstrap 
PROM 

RL01/RX02 
Interrupt 
Vectors 
PROM 

supported by the target operating system, no software 
modification would be required for full compatibility. 
This combination, however, may require separate 
controllers and interfaces for each device . 

Synergy-a novel combination 

The DSD 880 is a third alternative. Manufactured by 
Data Systems Design, Inc., Santa Clara, Calif., it 
offers a Winchester-floppy-disk drive combination that 
achieves economy and high performance with a novel 
system architecture . The Winchester is configured to 
be plug-compatible with a high-performance disk drive, 
the RLOl, from Digital Equipment Corp., while the 
double-sided floppy-disk drive emulates a floppy-disk 
system, the DEC RX02. It provides 8.5M bytes of on-line 
storage-7.5M bytes fixed and lM byte removable. 

The DSD 880 is implemented with a controller-

CPU INTERFACE 
• Emulates RL01 and RX02 command 

and status registers 
• Arbitrates RL01 and RX02 command 

transfers between DSD 880 controller 
and CPU 

• Controls data transfer between 
DSD 880 controller and CPU 

• Contains user·selectable RL01 and 
RX02 bootstrap programs 

•Contains OMA and interrupt logic 

Processor 
Logic 
and 

Microcode 

.,._ ___ "4 RAM DSD 880 CONTROLLER/FORMATTER 
•Directly emulates RL01 and RX02 

hardware and software operations 
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Clock 
Frequency 

Select 

Dual 
Gain 
PLL 

Read 
Data 

7.5M·byte 
Winchester 

!;>rive 

Write 
Data 

Drive 
Status 

Drive 
Control 

1M-llyte 
Floppy 
Drive 

Control 
Panel 

• Controls data transfer to and from 
disk drives 
• Encoding/decoding 
•Formatting 
• Implied seeks 
• Multiple sector transfers 
• Bad track remapping 

• Executes self-diagnostics 

CONTROL PANEL 
• Select1on/d1splay 

• Diskette formatting 
• Backup /loading 
• Fault indication 
•Write protection 
• System d1agnost1cs 

MINI-MICRO SYSTEMS/September 1980 



WINCHESTER BACKUP REVISITED 

The widely discussed problem of 
disk backup has confounded manu­
facturers and has impeded the growth 
of Winchester-based systems (MMS, 
August, 1979, p. 44) . Several 
alternatives have been proposed, 
including floppy-disk backup for 
Winchesters with capacities as high 
as 1 SM bytes, 1/4-in. tape cartridges 
for 1 SM- to 40M-byte systems, and 
%-in. tape drives for higher capacities . 

Floppy disks have the disadvantage 
of having different capacities from 
Winchesters-backing a 1 OM-byte 
Winchester requires at least 1 o 
double-sided floppy disks. But it is 
seldom necessary to back up the 
entire disk's contents because only 
those test data and software files that 
are modified in daily operation need 
backup. Part of the disk is reserved 
for work space and expansion, the 
operating system software and 
utilities and applications packages, all 
of which are infrequently modified. 

In fact, only changes to data need 
to be preserved. If a file is 
inadvertently destroyed, these chang­
es may be applied to a copy of the 
original file to restore the most recent 
version. 

This selective, or transactional, 
backup can be conveniently imple­
mented in software. Many operating 
systems already provide the capabili­
ty. As files are updated, they are 
flagged. At the end of the day, a utility 
automatically copies the file changes 
onto the backup device. A 1 M-byte 
diskette can easily contain several 
days' transactions. Complete disk 
backups can be made every few 
weeks. 

Another adequate method of 
backup is tape. But tape cannot be 
used as a system's primary 
mass-storage device, which contains 
the operating system, utilities and 
user programs. Even fixed-remov­
able-cartridge disks are not physically 
separate devices. Any failure will 
cause loss of the entire system 
because both platters are driven by 
the same spindle. 

To transfer information to or from 
other systems, at least one storage 
device must have removable media. 
Floppy disks, 1/4- and 1h-in. tape, and 
removable cartridge disks all satisfy 
this requirement. Disks with fixed and 
removable media on the same 
spindle, however, require the user to 

shut down the entire drive before 
inserting a new cartridge. The user 
must then allow time for the system to 
come up to speed and stabilize before 
any loading or copying can be 
performed. 

Loading and copying of individual 
files require random-access data 
storage. Floppy-disk drives and 
removable-cartridge disks offer the 
fastest file access. Block addressable 
tape drives-both 1/4-in. cartridge and 
112-in. reel-can also access individual 
files, but must search through the tape 
serially. This search can degrade 
system performance. Streaming tape 
drives are designed not for random 
access, but for loading and copying of 
the entire disk contents. 

Exchange of data between different 
computer systems-software porta­
bility-is easily accomplished if both 
systems use industry-standard media 
and recording formats. Floppy disks 
and 112-in. tapes are accepted industry 
standards, and enjoy widespread use. 
But newer, 1/4-in. tape cartridges and 
removable a-in. disk cartridges are 
not, and they do not permit data 
exchange with systems offered by 
major computer manufacturers. 

SECONDARY 1/• ·In. CARTRIDGE TAPE DRIVE 8·in. FIXED 
FLEXIBLE- 8-in. 1/z·in. AND 

FUNCTIONALITY 

Individual File Accessibility 

Speed: Average Access Time 

System Device Capability 

OFF·LINE STORAGE 
Capacity per Media Unit 

Cost per Media Unit 
Media ($/1M byte) 

Space Requirements 

Transportability 

WINCHESTER BACKUP 
(10M bytes) 
a) Full Disk 

• media units required 
•time for backup 

b) Transactional 

• media units required 

•time for backup 

INDUSTRY STANDARD MEDIA 

DEVICE COST 

DISK 
DRIVE 

YES 

150-200 
msec. 

YES 

1M b}tte 
$5-$10 

7.5 
MINIMAL 

EXCELLENT 

10 

10-12 MIN. 

1 

<1 MIN. 

YES 
$4()().$500 

WINCHESTER 
DRIVE STREAMING 

YES NO 

30-70 10·100 SEC. 
msec. OR MORE 

YES NO 

5M-30M b}'_tes 10M·20M b}tt~ 
N/A $15-$25 

NIA 1 
NIA MINIMAL 

VERY POOR GOOD 

1 1 

<1 MIN. 3-10 MIN. 

1 1 

<1 MIN. <1 MIN. 

NO NO 

$10()().$2500 "47'0 

START/ STREAMING REMOVABLE 
STOP TAPE DRIVE WINCHESTER 

YES YES YES 
J_VERY SLOWl J_VERY SLOWJ_ 

10-100 SEC. 10-100 SEC. 30-50 
OR MORE OR MORE msec. 

NO NO YES 

10M·20M b}'_t~ 40M b}'_tes 8M-12M b}ttes 
$15-$25 $15-$25 $100-$150 

1 .5 12 

MINIMAL LOW LOW 

GOOD FAIR GOOD 

1 1 1 

7-10 MIN. 3·5 MIN. < 1 MIN. 

1 1 1 

<1MIN. <1 MIN. <1MI.~ 
NO YES NO 

$100041500 $2000-$3000 $1000* 

•Excess of fixed/removable 8-inch Winchester drive over fixed-only 8-inch drive. 

Device comparison: secondary device configured with 8-in. Winchester for complete memory storage system. 
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Hyperdiagnostics provide operators a 
library of user-selectable diagnostic 
routines and a readout of system status. 

formatter that is common to both drives. A single 
computer interface simplifies system integration. A 
microprocessor on this interface arbitrates device 
requests and queues pending instructions. Each disk 
drive responds to a different device address and 
interrupt priority. 

The system's controller uses a bit-slice processor that 
alternately switches between the roles of Winchester­
and floppy-disk drives. A single phase-lock-loop data 
separator operates at two clock frequencies to accom-

The DSD 880 is implemented with a controller-formatter that is 
common to both drives. 

modate the different data rates of the two drives. 
Although the controller can emulate two devices, it 
cannot do so simultaneously. The computer interface 
must arbitrate RLOl and RX02 command transfers 
between the controller and the CPU bus. The interface 
also: 

• Emulates RLOl and RX02 command and status 
registers; 

• Controls data transfers between the CPU and the 
disk controller; and 

• Executes initial bootstrap loading. 

Off-line backup 

Several alternatives to the problem of backup have 
been proposed (see "Winchester backup revisited," p. 
91). The DSD 880 provides backup through its 
controller, which offers stand-alone Winchester backup 
and loading, independent of the CPU. This ensures that 
data will not be lost or destroyed in the event of a 
computer system failure. Backup and loading are 
initiated from a built-in diagnostic panel. The entire 
Winchester contents may be dumped onto floppy disks. 
When a floppy disk is full, the system instructs an 
operator to insert another one. Record keeping is not 
necessary because each floppy disk is coded with a 
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corresponding Winchester track address so that it can 
be inserted in any order. 

Reliability is key 

Winchester technology offers potentially greater 
reliability than do floppy-disk drives. Becaqse reliabili­
ty will be limited to that of the system's weakest 
component, innovations are needed to enhance reliabili­
ty. The DSD 880's reliability will be high because power 
to the floppy-disk drive is automatically shut off when 
that drive is not in use. This saves wear on media, 
bearings, belts and pulleys. The floppy-disk drive will 
be used primarily for Winchester backup and loading, 
which will significantly increase the mean time between 
failures (MTBFs) of the floppy-disk drive, and hence of 
the overall system. 

Self-diagnostics capability 

Because DSD's disk memory subsystems are con­
trolled by microcomputers, self diagnostics, or "Hyper­
diagnostics," are designed into the conwany's products. 
Hyperdiagnostics provide operators and service per­
sons with a library of user-selectable diagnostic 
routines and al') alphanumeric readout of system status 
or error information. Hyperdiagnostics also permit 
system diagnosis, floppy-disk formatting, Winchester 
backup and floppy-drive alignment to be handled in a 
stand-alone configuration-without tying up computer 
or test equipment. Subsystem faults are easily isolated, 
enabling quick servicing. The DSD 880's Hyperdiagnos­
tics are initiated from a display panel located behind a 
removable front bezel. The panel is easily accessible by 
qualified personnel, but is usually concealed. 

Special software requirements 

If an 8-in. Winchester-based system is to be 
integrated into an existing hardware-software system, 
software compatibility is very important. Many disk 
systems will interface with the computer hardware, but 
require special software drivers and modifications to 
the operating system. This can place a programming 
burden on a user or a system integrator--especially to 
accommodate future software releases or updates. 

One approach to software compatibility is to design a 
Winchester-disk system to be an exact logical emula­
tion of a device that is supported by the existing 
software. This was achieved by DSD in the design of the 
DSD 880. Because its Winchester is plug-compatible 
with DEC's RLOl disk and its floppy disk emulates the 
RX02 floppy-disk system, it is compatible in hardware, 
software and media with DEC computers. • 

Ken Deemer is product manager for 
flexible-disk systems at Data Systems 
Design, Inc., Santa Clara, Calif. 
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Push-n-pull tractors, adjustable tear bar and 1-to-9 part forms handling: all in one printer. • 
Finally, real-time forms access 

plus continuous forms output in one 
printer. Perfect for such applications as 
airline ticketing , invoicing, order prep­
aration and more . And another example 
of the expanding TermiNet 200 printer 
family 's application versatility. 

No-waste, flexible forms control 
One reason: an adjustable tear bar 

that lets you use standard forms with 
different header lengths . For precise 
alignment, no paper waste and clean 
paper tear. Every time. 

More reasons: servo-driven trac­
tors that allow infinite manual adjust­
ment in both forward and reverse. A 
non-volatile electronic VFU that makes 
forms set-up easy and permits storage 
of up to 8 vertical formats. A down­
line loading option enabling you to load 
formats directly from your data source. 
Plus straight-through paper path and 
push-n-pull tractors that give you per­
fect first-to-last-copy registration. As 
well as smoother paper handling for all 
types of forms, including single-part 
paper. 

More features add up to more 
application versatility 

With TermiNet 200 printers, you 
can also get a 9 x 9 printhead for excep­
tionally legible underlining and lower­
case descenders. Two complete 96-
character switchable print fonts for 
ASCII/ APL use or your own special 
needs. A choice of Magnetic Tape or 
Edit Buffer Accessory. Plus a 100% 
duty cycle capability, excellent print 
quality at speeds up to 200 cps and low 
cost of ownership . All of which help 
make TermiNet 200 teleprinters and 
line printers the industry workhorses. 

Immediate delivery instead of 
piecemeal allocation 

Why wait months for other 
printers when TermiNet 200 printers are 
available now? When you need them. 
Mail the coupon today and find out 
how the expanding TermiNet 200 
printer family can meet your range of 
application needs and generate real cost 
savings. 

Quality that will make a lasting impression 

GENERAL. ELECTRIC 
CIRCLE NO. 54 ON INQUIRY CARD 

Great 
rip-offs: 

Justonewa~ 
TermiNet®200 
printers give 
you no-waste 
forms ace~ 

• • Mail today to: 
J. Walsh , 

General Electric 
Company, 

TermiNet 794-49 
Waynesboro , VA 22980. 

• 
• 

Telephone: (703) 949-1474. 

o Send me more information about the 
expanding TermiNet 200 printer family. 

o Have a sales representative contact me. 

o I'm also interested in a TermiNet 200 
printer demonstration. 

Name------------

Trtle _____________ _ 

Company-------------

City ______ State ____ Zip __ _ 

Telephone ---------------





COMPANY FOCUS 

Wang Laboratories: 
coping with Goliath 

PAUL KINNUCAN. Senior Editor 

For years, Wang has been chipping away at IBM's markets, but now 
the industry giant is fighting back with its vast sales and service networks 

For years Wang Laboratories, Inc., has grown by 
exploiting the cracks in IBM's armor. But now the 
inevitable has happened: Goliath has struck back, and 
Wang finds itself confronted with the need to wield 
IBM's sales and service cudgel as well as the slingshot of 
technology. 

Besides having to cope with IBM, the Lowell, Mass., 
systems manufacturer also faces the problems of 
explosive growth. Wang's revenues have grown 40 to 60 
percent annually over the last four years, and there are 
signs that this staggering growth rate has begun to 
take its toll (see "Wang's growth pains," p. 99). 

But most observers believe a resurgent IBM is the 
most serious challenge Wang faces in the 1980s. In 
decades past, IBM stood aside and watched as Wang and 
other small entrepreneurial companies made inroads 
into its market with products that offered lower price 
and superior performance. In the last two years, 
however, the industry giant has struck back with 
state-of-the-art products, such as its 4300 series 
mainframes, the System 38 medium-scale business 
system, the 8100 distributed-processing system and the 
5120 small business system. 

IBM now can match its competitors product-for­
product, on both price and performance. For example, 
IBM has the 8100 mainframe satellite minicomputer, the 
System 38 and the low-end 4300 mainframes to compete 
against Wang's vs series systems. In word processing, 
IBM's Office System 6, 5820 office administrative 
system and the new Displaywriter compete against 
Wang's WPS series word-processing systems and its OIS 

office information systems. In small business systems, 
Wang's 2200 series is matched by IBM's System 38 and 
5120 desk-top computers. 

Although Wang is not alone in having to confront a 
newly awakened giant, it is especially vulnerable. For 
one thing, Wang, despite its growth of the last several 
years, remains a small company with comparatively 
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limited resources. Wang's $544 million in 1980 sales and 
11,600 employees are dwarfed by IBM's $23 billion in 
sales last year and 337,000 employees. "We're still a 
David compared to IBM," points out John F. Cunning­
ham, Wang's senior vice president in charge of field 
operations. 

IBM's Dlsplaywrlter, a stand-alone word-processing system, is one 
example of IBM's renewed product aggressiveness. 
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Wang is not alone in having to confront 
a newly awakened giant, but it is 
especially vulnerable. Despite its 
growth, Wang is still a small company 
with relatively limited resources. 

Also, Wang's business is concentrated in small 
business systems, word-processing systems and corpo­
rate data processing-markets IBM dominates, al­
though Wang is the leader in CRT-based word­
processing systems. Moreover, Wang competes directly 
with IBM in the end-user market. In this respect, Wang 
differs from other minicomputer sytems manufactur­
ers, most of whom sell to OEMs. 

Wang faces a formidable list of competitors: Xerox, 
Lexitron (Raytheon) and Vydec (Exxon) in the 
word-processing market; Hewlett-Packard, Data Gen­
eral and Texas Instruments in small business systems; 
and Prime and Digital Equipment Corp. in the high-end 
commercial minicomputer systems market. But Wang 
has always considered IBM its chief competitor and has 
boldy challenged the industry giant in its own markets. 

Wang has thrived in competition with IBM by riding 
the leading edge of technology, staying one jump ahead 
of IBM, which has always had to move slowly to protect 
its installed base. For instance, Wang preceded IBM into 
the market with interactive, display-based small 
business and word-processing systems. Interactive 
business systems now are rapidly displacing batch 
systems in the small business market, and word­
processing systems are displacing mag card editing 
typewriters in the word-processing market. 

Many other small entrepreneurial companies pursued 
this "leading edge" marketing strategy in the early 
seventies, but none did it with more panache and 
imagination than Wang. For example, Wang was the 
first to apply microprocessor and floppy-disk technolo­
gy to word-processing systems. As a result, its first 

Wang's WPS-5 word-processing system is the company's competi­
tion for IBM's Displaywriter. 
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CRT system, introduced in 1976, was significantly 
cheaper and easier to use than competing systems. It 
was a year before IBM and other manufacturers caught 
up, and Wang now leads the industry in CRT display 
systems. 

But competing with IBM has changed dramatically in 
the last two years. Now that IBM has brought its 
product lines up to date with products that are 
competitive in both price and performance, Wang and 
other IBM competitors can no longer rely on technology 
alone. IBM is forcing them to play its game of sales and 
support. 

One example of IBM's renewed product aggressive­
ness is the Displaywriter stand-alone word-processing 
system announced in June (MMS, August, p. 35 ). That 
product is $1000 less expensive than Wang's three­
year-old WPS-5 and has more advanced features, such 
as a spelling dictionary. As a result, IBM has forced 
Wang to rethink its direct-sales-only policy in the low 
end of the market, says Cunningham. 

Cunningham exepcts the Displaywriter to make IBM 
a force in the low end of the word-processing market, 
selling as many as 50,000 units in the next year, versus 
only about 2000 WPS-5 systems for Wang. 

Until now, Wang's strength has been in multistation 
systems. Although Cunningham maintains that the low 
end of the market is not critical to Wang in the short 
run, he concedes that it cannot afford to abandon it 
entirely. Indeed, Wang reportedly is preparing an 
answer to the Displaywriter in the form of a 
single-station system that a company source says will 
be unveiled in November. According to this source, the 
Wang system will be priced competitively with the 
Displaywriter at about $8000 and will have better 
performance. 

But Wang cannot compete with IBM on a product 
basis alone. IBM's Office Products Division has 4000 
salesmen, versus Wang's 850 salesmen. Wang's sales 
force sells both word- and data-processing systems. 

Cunningham says that before the introduction of the 

"We're still a David com· 
pared to IBM," says John 
F. Cunningham, Wang's 
senior v. p. in charge 
of field operations. He 
expects the company to 
reach $5 billion in sales 
by the end of the decade. 
By then, he would like to 
see integrated-informa· 
tion systems and word­
p rocess in g systems 
each contrbuting 40 per­
cent ($2 billion) to Wang's 
revenues, with the re­
maining 20 percent com­
ing from small business 
systems. 
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I care about making USIR your 
most reliable source for CRT and 
printing terminal rental and lease. 
I care about service because I care about 
getting and keeping your business. That's 
why I've put a tough guarantee on every 
CRT and printing terminal. Either we 
live up to it, or you get 25% of your first 
month's rental fee back for that unit. 

Here's what I promise: 
1. Your CRT or printing terminal 

will arrive on the day we say it will. 
2. It will work properly and have 

everything you need, right down to 
the operator's manual. 

Rent it for a month or lease it for a 
year. 
USIR lets you rent or lease CRT ter­
minals and printers that interface easily 
with most computer entry systems. 
Choose from popular models manufac­
tured by Digital Equipment, Lear Siegler, 
Hazeltine, Diablo, Teletype, Techtran or 
Texas Instruments, to name just a few. 
USIR also has acoustic couplers and 
modems to complete the connection. 

See what a difference caring makes. 
Systems and computers don't solve your 
terminal problems. People do. At USIR 
we have people who try just a little 
harder to get you the terminal or tele­
printer you need, when you need it. 

Call or write for a complete 92-page, 
illustrated catalog today. 
2121 S. El Camino Real, 
San Mateo, California, 
94403, (415) 574-6006 

United States 
Instrument Rentals, Inc. 

lJi 
A U.S. Leasing Company 



Competing with IBM has changed 
dramatically in the last two years, now 
that its products are competitive in both 
price and performance. 

year. Cunningham says that these showrooms, which 
display Wang's low-end word-processing and business 
systems, will resemble IBM's 50 retail business 
computer centers, which have been selling 5120 
desk-top computers for the last two years. 

Other word-processing manufacturers, notably NBI 

and CPT, have been selling systems through indepen­
dent dealers. But Wang has a long-standing aversion to 
marketing through independents-a reflection of its 
founder An Wang's desire to maintain total control of 
the company. 

Displaywriter, Wang planned to create a special 60-man 
sales force for low-end systems. "But that's just a 
pimple compared to IBM's sales force," Cunningham 
points out. 

Now, he says, Wang has to consider other distribu­
tion channels, such as retail stores or dealers. Industry 
observers speculate that the demonstration centers 
Wang now is setting up indicate the direction the 
company will take. Wang now has three centers, and 
plans to add 12 more by the erid of the coming fiscal 

IBM's resurgence in product strength is also redirect­
ing Wang's traditional stress on product innovation to 
an emphasis on service and support. Says Richard 
Hebert, Wang's vice president in charge of customer 
engineering, "We recognize that service and support 
must be an integrai part of a product package." 

Students of the company believe 
that Wang's most pressing problem is 
its rapid growth. Wang's revenues 
have quintupled in the last four years, 
its payroll has grown from 3000 to 
11 ,600 employees and its installation 
base to about 75,ooo work stations 
this year. 

Wang had a banner year in fiscal 
1980, which ended June 30. Its 
bookings and revenues soared nearly 
10 percent to $701 million and $544 
million, respectively. Its net income 
jumped even more dramatically-84 
percent-to $52.5 million. 

Wang expects to book $1 billion in 
new orders in the next fiscal year-a 
43 percent increase over last year. 
And this is despite a softening in 
demand in the fourth quarter 
attributed to the recession. (Reve­
nues grew at a slower 54 percent rate 
in the fourth quarter.) 

Such explosive growth would tax 
the management skill of even the 
best-run company, and Wang's 
management team, headed by the 
company's Shanghai-born founder 
and president, An Wang, is consid­
ered to be one of the best. 
Nevertheless, Wang's growth pains 
recently have become apparent­
especially in support and service. 

Industry reports, for example, 
indicate that Wang's service has 
deteriorated in the past year under the 
pressure of its rapid growth, with 
customers complaining about parts 
shortages, inexperienced service 
people, slow response time and 
delays in delivery and installation. 

John Cunningham maintains that 
Wang's service has improved in the 
last year, but he concedes the 
problems. He points out that Wang's 
field service organization more than 
doubled in size last year, when 1850 
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WANG'S GROWTH PAINS 

people were added. Thus some 45 
percent of Wang's 3000 field service 
employees are new. Another 1 200 will 
be added this year. To improve 
response time, he says, Wang plans 
to put more of those people in major 
metropolitan areas to get efficiencies 
of coverage. 

As for the spare parts problem, 
Cunningham sites a worldwide 
shortage of daisy print wheels. Wang 
obtains the print wheels from a Swiss 
supplier, Caracteres SA, which has 
not been able to keep up with demand 
(MMS, August, p. s). Cunningham 
says the parts shortage was also 
caused by an improper mix of spare 
parts-a problem he claims has been 
alleviated by the installation of an 
on-line inventory-control system. 

Hebert points out other steps Wang 
has taken to improve its field service, 
including merging its home office 
technical and logistics groups and 
setting up a Lawrence, Mass., training 
center, which is to be expanded later 
this year. 

Wang's rapid growth has also 
caused delivery problems. The 
company underestimated demand for 
its Office Information Systems 
announced last June, and as a result, 
deliveries fell six weeks behind 
schedule earlier this year. Cunning­
ham claims that 01s shipments are 
now back on schedule. 

But Wang is six months behind 
schedule on shipments of its vs-1 oo 
system. Deliveries of that system­
which was announced in June, 1979 
and originally slated to begin shipping 
this June-have been delayed by 
unanticipated difficulties in integrating 
the system's software and hardware. 
Initial shipments of the vs-1 oo are 
now slated to begin in January, 
1981. Cunningham claims that the 

six-month delay has not resulted in 
any cancellations of the $20 million in 
orders that Wang has received since 
the system's introduction. 

Perhaps more troubling, Wang's 
small business system revenues grew 
less than projected this year at 1 5 
percent, and significantly less than the 
market as a whole, which grew at 25 
percent. Cunningham attributes this 
disappointing showing to the empha­
sis the company has placed on selling 
its vs series systems, which are 
aimed at large companies. To get the 
vs series going, Wang cross-trained 
its small business systems sales force 
to sell the vs series as well. But that 
strategy worked only too well. Some 
Wang salesmen discovered they 
could do better selling the high-ticket 
vs series, while others proved unable 
to sell to large accounts. 

To get small business systems back 
on track, Wang has created a 
separate sales force and restructured 
commissions. 

Cunningham sees this kind of 
resource juggling as typical of the 
management problems that Wang 
must face in the next decade as a 
multibusiness company. "It would be 
easy to grow the company by 
concentrating on selling our big 
multiterminal systems," he says. But it 
is better in the long run, he points out, 
to balance penetration into key 
markets. 

Indeed, Cunningham expects the 
company to reach $5 billion in sales 
by the end of the decade. By then, he 
would like to see integrated­
information systems and word­
processing systems each contributing 
40 percent ($2 billion) of Wang's 
revenues, with the remaining 20 
percent ($1 billion) coming from small 
business systems. 
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While Wang appears to face an uphill 
struggle to match IBM in sales and 
service, Wang officials maintain the 
advantages are not all on IBM's side. 

Excelling in support and 
service is vital to Wang 
because it is counting on 
large customers to pro­
vide most of its new busi­
ness in the 1980s. "We 
have targeted the real 
paper-pushing industries 
-large insurance com­
panies, government 
agencies and accounting 
firms," says Carl Masi, 
Wang's vice president of 
market development. 
With that strategy, For­
tune 1000 companies will 
be vital to Wang. 

Excelling in support and service is vital to Wang 
because it is counting on large customers-Fortune 
1000 companies and government agencies-to provide 
most of its new business in the 1980s. "We have 
targeted the real paper-pushing industries-large 
insurance companies, government agencies and ac­
counting firms," explains Carl Masi, Wang's vice 
president. of market development. 

These companies are vital to Wang because "that's 
where the money is," points out Melody Johnson, an 
analyst with Quantum Sciences Corp., a New York 
market research firm. Indeed, Fortune 1000 companies 
are expected to remain the biggest market for Wang's 
multistation word-processing systems and large-scale 
commercial minicomputer systems throughout the 
1980s. Small firms-lawyers and accountants-are not 
ready for word-processing systems, Johnson says. 

Selling to Fortune 1000 companies also reduces 
marketing costs, Johnson points out. "Orders are 
larger, and it's easier to sell continuously to large 
firms," she says. Thus, large customers are important 
to Wang as a means to get maximum leverage out of its 
end-user sales force, which has had one of the lowest 
productivity rates in the industry-$650,000 per 
salesman annually versus an industry norm of $800,000. 
Until the mid-seventies Wang sold primarily to small 
businesses and scientific users, where orders are 
typically small. In 1976, for example, large customers 
accounted for less than 1 percent of Wang's revenues. 
Since then, Wang has stressed major accounts, but they 
still made up only 20 percent of Wang's new business 
last year. Wang hopes to push that figure up to 60 
percent in the next decade. 

But Fortune 1000 companies demand a high level of 
service and support-the reason they have traditionally 
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chosen IBM-and Wang knows this. "We have to 
perform better than IBM in the 1980s." says Hebert. 

Wang's own customer-satisfaction surveys indicate 
that Wang's service is inferior to IBM's. For example, 
Wang's most recent survey gave Wang a 7.0 rating 
compared to IBM's 7.6. Wang's goal, Hebert says, is to 
equal IBM's rating for its general account customers and 
to better it with major accounts. Specifically, Wang has 
set a goal improving Wang's customer satisfaction index 
to 8.0 for major accounts. 

To improve service to large customers, Wang has set 
up a separate major accounts support group; expanded 
service availability to 24 hours a day, seven days a 
week; established an "alert system" to assure that no 
customer is down more than eight hours without the 
home office becoming involved; and added customer 
engineers to support customers in remote locations. 

While Wang appears to face an uphill struggle to 
match IBM in sales and service, Wang officials maintain 
the advantages are not all on IBM's side. Masi points out 
that Wang has a potential edge over IBM in its high 
degree of integration. IBM is plagued by competition 
between its divisions. This has caused such concern 
among IBM customers that in June, the company issued 
a statement clarifying how it intends to allow products 
from its different divisions to communicate. Wang, on 
the other hand, has a unified product line and 
architecture, and an 80-percent commonality in such 
components as printers and disk drives. Wang's sales, 
service and engineering organizations also report to a 
centralized management, Masi points out. "This 
enables us to react more quickly to changing market 
conditions." It remains to be seen, however, whether 
Wang can translate its unity into a real sales edge. 

By being an early entrant, Wang also hopes to 
establish a lead in integrated information systems that 
combine data processing, word processing and electron­
ic mail. Wang entered that infant market last summer, 
and so far IBM has not. • 

NEXT MONTH IN MMS 
The October issue of Mini-Micro Systems 

will focus on software, with articles in the 
feature section devoted to: 

• A survey of microcomputer operating 
systems. 

• The second in our series of reviews of data 
base management systems for minicomputers, 
this time on SEED. 

• An examination of Pascal's weaknesses, 
with a checklist to use when selecting specific 
implementations of this increasingly popular 
programming language. 

• A tutorial on the new families of commu­
nication res-actually specialized proces­
sors-and what they mean for users and con­
figurators. 
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'IOtal interface solution to meet 
IEEE Standard 488-1978.100%. 

TMS9914. The first General Purpose 
Interface Bus Adapter to offer talker, 
listener and controller capabilities all on 
one chip. 

The first 100% implementation of the 
industry standard parallel communica­
tions interface ... IEEE 488. 

And the first to let you talk to all of 
today's popular microprocessors. 

Used with Tl's G PIB linear drivers, 
SN75160A and SN75161A,the TMS9914 
provides a complete IEEE 488 inter­
face. 

It also meets the requirements 
devised by instrumentation manufac­
turers to define all electrical, timing 
and mechanical specifications. 

Moreover, it ensures compatibility 
and accurate data transfer between in­
struments and computers. 

TMS9914 is ideal for instrumentation 
applications. But that's not all. It's also 
perfect for use in microprocessor-based 
systems wherever data must .be trans­
ferred between processors. 

Thirteen memory-mapped registers 
control communications between the 
TMS9914 and the microprocessor. And, 
because of its interrupt capability, the 
bus doesn't have to be continuously 
polled. So it can respond to changes in 
the interface configuration. Fast. 

Operating at speeds up to 250K bytes 
per second, TMS9914 is up to five times 
faster than competitive interface bus 
adapters. 

TMS9914 features 
• System controller capability 
• Pass control capability 

• Single or dual address capability 
• Secondary address capability 
• Serial poll 
• RFD holdoff on data transfer 
• Service request 
• Remote/local 
• Local lockout 

Compatible with most microprocessors, 
most DMA controllers, the TMS9900 
Family and TMS9911 DMAC, the new 
TMS9914 costs only $25.60 in 100 pc. 
quantities. 

It's available through your nearest 
authorized TI distributor. 

For more information, 
call your local TI sales 
office, or write 'Thxas In­
struments Incorporated, 
P.O. Box 1443, MIS 6404, 
Houston, 'Thxas 77001. 
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Packaged Memories 
Intel's Series 90 Memory System. The only one that combines 

system-level standardization with custom-built features. 

If you're a system designer 
responsible for memory-intensive 
products, you know the problems 
of starting every project from 
scratch. Extended design cycles. 
Constant specification changes. 
Cost overruns. Component 
testing/integration hassles. Late 
documentation. Seemingly 
endless schedule slippages. And 
even when the design is finally 
complete, reliability remains 
a question mark. 

These are all problems you 
had to put up with to get the 
custom-built features that would 
precisely match your require­
ments. But no more . 

Head start in memory design 
Now you no longer need 

to start from scratch in memory 
systemdesign. Instead, start 
with Intel's standard Series 
90 Memory System. 

The Series 90 is a 
family of memory mod­
ules and intelligent 
controllers, interfaced 
via Intel's standard 
BXP"' memory bus. It 
eliminates the time 
and cost formerly 
required to design a 
special memory for 
each new system or 
performance/density upgrade. 

The Series 90's family of 
compatible memory modules plug 
into the BXP bus, allowing you to 
choose exactly those word widths, 
cycle times, and memory technol­
ogies you need. Each system is 
factory-assembled from off-the­
shelf components, and fully tested 
at the IC, board, and system level. 
So you know the system will 
perform according to specification , 
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and reliability is assured. 
And just as importantly, you 

know exactly what the system 
costs and when it will be delivered. 
No guesswork. No surprises. 
Just the confidence you gain 
from reliable, field-proven Intel® 
memory products. 

Flexibility for the future 
For future requirements, the 

BXP bus will easily accommodate 
Intel's new technologies as they 
become available. Even then, you 
won't have to redesign. The 
result? Shorter memory system 
design cycles plus longer life for 
your products . 

Also with each Series 90, you 
can address up to 2 billion bytes 
of memory, with or without an 
ECC option. So whether you're 
adding more of today's memory 
technology or upgrading to higher 

density compon­
ents in the future, 

the BXP bus stays with you. 

Performance to spare 
To give your memory systems 

the competitive edge, we incor­
porate our highest performance 
semiconductor memory com­
ponents in the Series 90. Static 
memory modules using leading 
edge HMOS* technology to 
provide cycle times of 100 ns. 

Visit us at WESCON Booth # 2630 

Or our family of dynamic 
memory modules . 

And for faster data transfer 
rates, our BXP bus allows you to 
interleave modules. Or combine 
both static and dynamic memory 
in the same system. However you 
configure, the Series 90 lets you 
achieve the highest speeds with 
performance to spare. 

What's in store 
We've recently upgraded 

the Series 90 by adding new 
performance categories for both 
static and dynamic memory 
boards. 

So the next time you need 
a memory system, we urge you 
to compare your usual design 
choice with the advantages of a 
standardized, off-the-shelf Series 
90 alternative. For assistance 
in making that comparison, 
contact your local Intel sales 
representative. Or return the 

coupon below. 
*HMOS is a patemed Intel process. 

················································:·················1 
D My memory system requirements i 

are attached. Please show me how ' 
the Series 90 can best meet these . 
D I'll figure it out myself. Please 

send me: 
D Series 90 technical information . 
0 Your handy Configuration Guide . 
D Series 90 Application Profiles. 
Name ________ _ 

it e/Organization ______ _ 

I Address----------

! C ity/State/Zip _______ _ 
i 
! Telephone ( 

i Intel Corporation , Literature Department , 
! 3065 Bowers Avenue , Santa C lara CA 95051 

! ... ~~?.~~--:-~.'.~~?.~?. .................................... ~~~--~---

i~· delivers 
solutions. 

Europe: Intel International, Brussels, Belgium. 
Japan: Intel Japan, Tokyo. United States and Canada 
CIRCLE NO. 59 ON INQUIRY CARD 
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DATA COMMUNICATIONS I 

Too many networks, 
not enough gateways 

WALTER A LEVY, Contributing Editor 

A standard gateway is needed to interconnect computer 
systems and networks from different vendors 

The 1980s will be a decade of computer network 
proliferation, with most large companies evolving 
multiple networks. But because few large organizations 
have remained loyal to a single computer vendor, the 
hardware comes from various suppliers, and it isn't 
easy to integrate dissimilar equipment. Yet as comput­
er costs continue to drop, more hardware is going into 
place as inter-organizational networks are being 
overlaid on a shaky foundation. In short, there are too 
many networks emerging and too few standard 
gateways to effectively interconnect them. 

The main problem is that each vendor, whether a 
mainframe, mini or independent network supplier, has 
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acted as though there were no vendors besides itself 
and networking systems other than its own. Except for 
the useful, but limited, provisions of the CCI'IT x. 75 

gateway standard, there are no currently applicable 
standards for interconnection of computer networks. 
And that some vendors have announced a willingness to, 
"support" the X.25 network standard must be taken 
with a grain of salt, because the word itself is open to 
many possible interpretations, none of which needs to 
reflect the full implications of the requirements for 
network interconnections. Most computer suppliers see 
networks as a battleground for account control. Their 
network offerings are usually designed to encourage 
broader use of their own product-lines. Whereas some 
see X.25 as a tool to facilitate interconnection of 
computer networks and ultimately to serve user 
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interests, others see it as just another way for vendors 
to win customers and enhance their competitive 
positions. 

But the battle is not just between user and vendor 
interests. Even within a user organization, different 
factions may promote different network philosophies 
and technical approaches to achieve the same objec­
tives. For example, one can safely assume that an EDP 

manager will favor a host-controlled networking system, 
such as IBM's SNA, while the telecommunications 
manager will opt for a common-carrier-oriented 
networking system, such as X.25. 

With so many vested interests involved (see "A short 
directory of vested interests, "p.107 ), it is often difficult 
for those responsible for choosing among the available 
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options to cut through to the essential issues and facts 
that should govern their decision. 

Most users seeking to integrate their computers and 
local networks must satisfy themselves with one of the 
two basic approaches: 

• Host-controlled networks, such as IBM's SNA or 
Digital Equipment Corp.'s DECNET, supplied by 
individual computer vendors and based on their 
equipment. 

• Independent data networks (usually packet data 
networks conforming in some measure to CCITT X.25) 

offered by independent suppliers with facilities to 
interface a user's various computer systems. 

Each has certain advantages and drawbacks, and 
neither is likely to be a complete and satisfactory 
answer to a user's needs. 

Host-controlled networks 

The buyer of a host-controlled network has made 
peace with his principal computer vendor. Compatibili­
ty within the vendor's product line is assured, but the 
vendor will not willingly support interfaces to other 
vendors' products or networks. If the user wants to 
connect other vendors' products into his host-controlled 
network, he must rely on the others to accommodate his 

Illustration: Jon C. Mcintosh 
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If you've taken a shine to Shugart, 
you're in luck. 

Specifying Shugart means you're also 
specifying Remex. We're your alternate 
source for fast, volume delivery. 

Remex single and dual-headed drives, 
single or double density, are physically 
and electrically compatible to Shugart 
SA850R/851R units. So you can switch over 
to Remex without re-design. 

Our drives are also available packaged 
two drives to a Remex subsystem, in the 
head/density combination you specify and 
with their own de power supply. The 
subsystem includes rack-mountable guide 
rails. Just slide it into your system, plug it in 
and go. Even your operating manuals 

remain unchanged. 
What's more, Remex has solved 

the dual-head media wear problem for 
good with a new, improved head and 
carriage assembly. 

So remember this: If the Shugart fits, 
Remex fits, too. 

Call today for more details or to get your 
order rolling. Ex-Cell-O Corporation, Remex 
Division, 1733 East Alton Street, Irvine, CA 
92713. (714) 957-0039 TWX: 910-595-1715 

Ex-Cell-O Corporation 
REMEX DIVISION 
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The main problem is that each vendor, 
whether a mainframe, mini or independent 
network supplier, has acted as though there 
were no vendors besides itself and no 
networking systems other than its own. Most 
computer suppliers see networks as 
a battleground for account control. 

primary supplier's technology. Thus, some minicom­
puter companies now support IBM SNA, enabling users 
to connect their minis to an IBM network in a 
terminal-emulation mode. 

How well this will work remains to be seen. Although 
there are many minicomputers successfully interfacing 
IBM systems by bisynch 3270 or 2780/3780 terminal 
emulation, the SNA interconnection problem is much 
greater. Even so, it is to the advantage of minicomput­
er suppliers to provide SNA terminal-emulation facilities 
and thus make common cause with their users. It is 
unlikely, however, that the other large mainframe 
suppliers (Burroughs, Univac, Honeywell and Control 
Data) will offer SNA compatibility, or that they and the 
minicomputer suppliers will bridge each other's 
proprietary networking systems. An organization using 
systems from many different sources may have to 
negotiate various combinations of inter-vendor inter­
faces, probably spending large amounts of its own 
money doing product engineering for the vendors. 

The great strength of host-controlled networks is 
their ability to support machine-independent communi­
cation between application-program modules. It is very 
convenient for the planner of a large, complex, 
multicomputer application to use the same program­
design methods and data formats for interprogram 
communication, regardless of whether the program 
modules in a dialog are located in the same CPU. The 
flexibility provided by this type of architecture is an 
advantage to companies with a large commitment to a 
single vendor's products, but no benefit to a user with 
different vendors' products or a very stable application 
environment. 

ground between the various vendors' product lines and 
the users' organization, offering a common data 
network that is, in principle, able to interface any 
computer through a common set of standards or 
through protocol converters. Universality is the 
greatest appeal of these systems, but current versions 
do not provide it, and users now buying them for 
private networks must accommodate the vendors' 
continuing development efforts and live with evolving 
facilities, rather than finished products. However, the 
interests of users and PDN suppliers are closely related. 
These suppliers are the only organized force in the 
industry trying to break down the barriers between 
networks that the computer vendors are busily 
erecting. 

Independent data networks usually conform to the 
evolving international standards for data-network 
operation and interconnection, codified in CCITT 

recommendations X.25, x. 75, X.3 and others. Called 
X.25 for short, this system is being adopted by all 
international and domestic telegraphic administrations 
and common carriers that have elected to offer 
data-network services. Compared to IBM's SNA or other 
host-controlled networking systems, it has strong 
points that appeal to network planners: 

• An X.25 network is independent of any connected 
host computers, which must act like subscribers, 
accessing the network only by call-placement proce­
dures. 

• Operation is not oriented toward any one vendor's 
products or technology. 

• X.25 networks talk to each other through a simple 
gateway defined by the x. 75 standard, while each 
network retains control of its local environment. 

Independent data networks • The network is easy to use and, response-time and 
The packet data network (PDN) suppliers offer a protocol-conversion issues aside, does not intrude much 

different approach. Their products take a middle on the design of teleprocessing applications that use it. 

A SHORT DIRECTORY OF VESTED INTERESTS 

In any networking decision, the 
differing interests of a number of 
parties are in contention. The main 
ones are summarized below. 
User 

• Picking the best supplier for a 
private multicomputer network 

• Integrating separate networks 
• Minimizing technical risks 
• Minimizing costs 
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• Promoting local interests when 
competing with other organizational 
units 
Vendor of Computer Systems 

• Promoting exclusive use of its 
products 

• Encouraging users to build 
larger, more inclusive systems 

• Minimizing any obligation to 
install or support systems 

Vendor of Network Services 
• Promoting use of services versus 

installation of private customer­
operated system 

• Protecting the revenue base of 
existing services 
Vendor of Future Systems 

• Preventing users from commit­
ting to an existing network technology 
In anticipation of better methods 
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Packet data network suppliers take a 
middle ground between various 
vendors' product lines and the user's 
organization, offering a common 
data network capable, in principle, of 
interfacing any computer through a 
common set of standards. 

X.25 networks also have some limitations. They 
provide a call-placement service, but do not support 
application-program functions. And today's X.25 net­
works supply only a few asynchronous terminal and 
computer interfaces. So far, these restrictions have 
confined the market for these systems to time-sharing 
service bureaus. The PDNs now in place were not 
initially designed to support the synchronous polled 
protocols and terminals characteristic of private 
business data-processing networks. Vendors have been 
upgrading their systems to address these additional 
needs, but the process is far from complete. Potential 
buyers of private PDNs stlll find that important 
interfacing features are not yet available. 

Thus, while a user can expect the X.25 PDN suppliers 
to be more sympathetic to his needs than individual 
computer vendors are, he will also find their systems 
simpler and less complete than, for example, IBM's SNA. 

It is also important to recognize that X.25 reflects the 
interests of the international common carriers more 
than those of the users. All that X.25 represents is what 
the common carriers have agreed to allow the 
users-and still protect the revenues for Telex service. 
Terminal-to-terminal service on an international data 
network, or provision for it in X.25, is not available. 

Many computer networks are going to be built in the 
next decade, and almost any vendor in this market is 
going to thrive. As matters now stand, with large 
mainframe suppliers selling their own incompatible 
systems and minicomputer manufacturers offering 
simple "accommodation products," such as terminal 
emulators, the gaps will be filled by specialized network 
vendors, consultants and small systems houses offering 
adaptors and protocol converters. Thousands of 
single-user-oriented interfaces will be developed as 
every organization with a multivendor environment 
confronts the issues of network compatability. X.25 in 
its present form does not respond to the problems of 
multiple-vendor networks, and it is unreasonable to 
expect significant change in the near future. • 

Walter A. Levy is president of 
Edgewood Computer Associates, Inc., a 
consulting firm specializing in data 
communications, distributed processing 
and minicomputer applications. 
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TOUCH 
From Carroll Manufacturing 

The Terminal with the Added Touch 

Carroll's Touch Terminal, based 
on the Datamedia Model 3025A, 

provides a man/ machine interaction that 
is natural, friendly, fast and accurate. By merely 
touching the display surface, the user can view and 
select points of interest. 

Carroll's Touch Input System utilizes the scan­
ning infrared beam technology which is im­
plemented by surrounding the display area with 
LED emitters and phototransistor detectors in 
such a way as to produce a grid of infrared light 
beams. Whenever both an X and Y beam have 
been detected as broken, the coordinate informa­
tion is transmitted to the host computer. 

Designed for a wide variety of applications, the 
system requires no special operator training. 
Touch targets can be located anywhere on the 
display and more than one touch point can be 
assigned to the same option. Input errors are 
eliminated because only the valid options at each 
step need to be displayed. 

Carroll, the leader in touch technology, has 
been designing and manufacturing touch systems 
since 1974. The experts at Carroll can develop a 
custom touch input system to your specifications. 

Call or write today to find out how quickly and 
easily you can have data at your fingertips with the 
Carroll Touch Terminal, or order Conversion Kits 
for your existing Datamedia Terminals. Informa­
tion on the Commodore PET Touch System is 
also available. 

CARROLL'S TOUCH TERMINAL 
For versatility, for reliability, for 
simplicity - no other system can touch it. 

1212 Hagan Street 
Champaign, Illinois 61820 
(217) 351-1700 
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DATA COMMUNICATIONS II 

Microcommunications: 
an evolving bazaar 

STEPHEN A. CASWELL, Bell Canada 

On-line electronic fair for mini and microcomputers 
is creating a new kind of wholesale/retail industry 

A diverse range of information access, timesharing, 
newsletter and electronic message services promises to 
develop into a vast on-line information industry that 
will provide something for everybody-from special­
ized business information to shopping guides. But it is 
also providing regulators, users and information 
wholesalers and retailers with as much confusion as 
promise. Since the start of the timesharing industry, 
on-line information services have developed steadily. 
To help this market develop further, two companies­
GTE Telenet and Tymnet-have built value-added, 
packet-switching networks that lower the cost of 
sending data to one-third what it would cost on the 
public switched telephone network. 

In addition to the commercial timesharing industry, 
which has existed since the 1960s, a newer set of 
services for homes is also developing. These services­
Videotext and Teletext-use television sets in homes 
and hotels to provide both consumer and business data. 
Although in their infancy, there are already signs that 
these services will also merge with packet-switching 
technologies. 

Videotext services were initially developed indepen­
dently of commercial timesharing systems. Within the 
last year, however, two timesharing companies- the 
Source and Micronet-began offering home-oriented 
information services before the introduction of Video­
text services. The result is likely to be a technological 
merger, with packet-switching networks adapting to 
handle multiple technologies. 

The growth of packed-switched networks illustrates 
what happens after an efficient roadway is built. 
Initially, only a few firms were ready to use these 
networks, with growth evolving slowly. But momen­
tum increased rapidly as more and more computers 
went on the network. Today, there are hundreds of data 
bases available on these networks, and both Telenet 
and Tymnet are growing at an annual rate of about 20 
percent. 
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Today's information industry has five axe~ata 
base services, timeshared applications programs, 
newsletters, electronic mail systems and games. All are 
readily available within the $2.5-billion commercial 
timesharing industry. 

Data base services consist of either on-line informa­
tion or catalogs. Catalogs are the most prevalent type 
of data base because of the higher cost of storing 
primary information. Lockheed's Dialog service is a 
typical data base catalog service. 

Dialog consists of a series of on-line information 
catalogs in agriculture, chemistry, energy and almost 
any other field and can be regarded as a computer 
users' guide to specialized periodical literature. Be­
cause the catalogs are bibliographies, however, they 
contain only references, not the articles themselves. A 
user must then procure the articles from an off-line 
repository. This can be enormously frustrating. Dialog 
data bases are so comprehensive that it is quite 
common for users not to have many of the cited 
references in their corporate libraries. Dialog provides 
the hard-copy reports by mail in such instances. 

We can see how the industry is likely to evolve by 
looking further into Dialog. Lockheed does not develop 
its data bases, but procures them from specialized 
bibliographic suppliers. The company acts as a retailer 
of many data bases to many users. The benefits are 
manifold. Users don't have to learn multiple data base 
query languages or passwords, and they receive only 
one bill. Information suppliers don't incur high 
computer hardware costs to support their customers, 
nor do they have the high costs of marketing and 
advertising. Lockheed's Dialog is a forerunner of the 
information retailer of the future, but such retailers 
will have vastly more complex wares, including 
timesharing services, electronic mail services, newslet­
ters and games. 

Applications programs still constitute the largest 
segment of the timesharing industry, with thousands of 
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users logging on to computers everyday. It is difficult 
to list all the types of available timesharing services. 
There are more than 30 major timesharing companies 
providing services that begin with program develop­
ment and run all the way to on-line packages for mixing 
chicken feed. For classification's sake, the primary 
timesharing applications are probably program devel­
opment; transaction-oriented accounting packages; 
financial information services, such as portfolio analy­
sis; mathematical modeling; engineering-oriented 
problem-solving services; and computer graphics. But 
even this classification only touches the surface. 
Timesharing applications exist in almost every indus­
try. 

The newest on-line services are electronic mail, 
games and newsletters. Electronic mail, or personal 
messaging, allows person-to-person communications 
via storage in computer "mailboxes." These services are 
available from Tymnet and GTE Telenet as well as from 
a dozen small private companies, such as the Computer 
Corp. of America, Cambridge, Mass., the Electronic 
Mail Corp. of America, New York, Bolt, Beranek & 

Newman, Cambridge, Mass., and Scientific Timeshar­
ing Corp., Silver Springs, Md. 

The leading personal messaging users, however, 
almost all have in-house systems. Texas Instruments, 
Inc., is usually considered the leading firm in this field, 
with more than sooo employees holding mailbox 

Illustration: Jon C. Mcintosh 
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Applications programs still constitute the 
largest segment of the timesharing 

,..,,,_~ industry, with thousands of users logging 
on to computers every day. There are more 

:d than 30 major timesharing companies 

fJ providing services that begin with program 
development and run to on-line packages. 

/ 

addresses. Digital Equipment Corp. 's in-house system 
serves an estimated 3000 employees. 

Personal messaging frees users from time and 
location restraints, such as the time-consuming prob­
lem of telephone tag. Thus, a new mode of communica­
tions develops that is a cross between using the 
telephone and sending a letter. That is, a user combines 
the turnaround time of the telephone with the precision 
of a letter. And because personal messaging allows 
grouping messages by topic, it also serves as a filing 
system. 

Games and newsletters are the other major services. 
Games were a mainstay of the first service 
developed-the timesharing system at Dartmouth 
College, Hanover, N.H. The games were for students 
and noncommercial computer users. The Source and 
Micronet have developed games into commercial 
services. The Source, Vienna, Va., and Micronet, 
Columbus, Ohio, are home-oriented evening timeshar­
ing systems that take advantage of low rates set by GTE 

Telenet and the timesharing firm Compuserve for 

Travel 
information News 

Classified 
advertising 

Data base 
information 

off-hour usage. The Source uses Telenet, while 
Micronet, a Compuserv,e subsidiary, uses its parent 
company's network. 

Games and newsletters are still in their infant stage. 
The number of evening users is now about 5000-0nly a 
tiny fraction of the number of terminals and personal 
computers in use. Games and newsletter applications 
are seen as particularly promising, especially when 
Videotext services for home use mature. 

Significance of the Source 

The Source is another example of how the informa­
tion retailer of the future might look. It has become a 
legend, although its physical impact is far below its 
psychological impact. Rather than talk about the 
coming information explosion, the Source set out to 
create it by convincing GTE Telenet to offer a low 
nighttime tariff and then convincing information 
suppliers to provide data. The Source has procured 
subsets of the information files of the United Press 
International, the New York Times data base and other 

Games 
Self-help 
programs 

Electronic 
mail 

Banking 
services ••• 

Evening 
timesharing 

services 

Videotext/ 
Teletext 
services 

Traditional 
commercial 
timesharing 

services 

F19. 1. Structure of the Information industry. 
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The Hazeltine Executive 80r"' isn't just a smart 
new terminal. It's a complete family of smart 
terminals, easily customized to fit the precise 
needs of your application. 

There are two basic models. Executive 80, 
Model 20, is optimized for top price/ 
performance in conversational or buffered 
environments. Model 30 is a fully featured 
high performance editing terminal. Both 
models have a long list of smart features, like 
programmable function keys, separate 
numeric key pad, scrolling, split screen 
display, blinking and reverse video fields, 
even a forms-drawing capability. Starting 
with either model, you can add all the other 
features and choose all the options you need 
to match the terminal precisely to the system 
you've designed. 

Detachable keyboards and tilt display, for 
example, are options with Model 20 and 
standard with Model 30. These features allow 
the operator to position the screen at the most 
comfortable viewing angle. There's also a 
video enhancement option that gives you a 

15-inch smooth scrolling monitor which selec­
tively displays either 80 or 132 column formats 
in normal size or double height and width. 

No matter how you configure Executive 80 
terminals, you can be sure of high reliability. 
In addition to Hazeltine's high quality, Executive 
80 has a very smart diagnostic capability that 
enables it to trouble-shoot its own failures. 

It takes a smart terminal to handle all the 
new applications of the eighties. That's why 
Executive 80 has lots of smarts. 

Hazeltine Corporation, Computer Terminal Equipment, 
Greenlawn, NY 11740 (516) 549-8800 Telex: 96-1435 

Hazeltine and the Pursuit of Excellence 
New York (212) 586-1970 • New Jersey (201) 584-4661 • Chicago (312) 986-1 414 
San Francisco (415) 342-6070 •Atlanta (404) 952-8444 • Arhngton (703) 979-5500 
Orlando (305) 628-0132 • Danas (214) 980-9825 • Los Angeles (213) 553-1 81 1 
Columbus (614) 889-6510 • England 01-568-1851 Telex (85 1) 928572 

Hazelti.ne qrl 
Executive _,,_£;_11. ~,&-
Answers for the Eighties 
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Personal messaging frees users from time 
and location restraints, such as the time­
consuming problem of telephone tag. Thus, 
a new mode of communications develops 
that is a cross between sending a letter 
and using the telephone. It also can serve 
as a filing system. 

companies. These files are stored at the Source's 
computer center in Silver Spring, Md. A user sees 
the New York data base subset or the UPI news wire, 
but is accessing the Source's computer (see Table 1). 

The Source is one of the first examples of the 
wholesaling/retailing structure for primary informa­
tion. Lockheed's Dialog has existed for many years, but 
only to provide secondary source material on-line. The 
Source has also gone after recreational users who can 
be expected to access a raft of available newsletters. In 
addition, the Source has an electronic mailbox that 
enables home users and computer stores to make 
inquiries and order from their suppliers. 

Both Videotext and Teletext services turn a televi­
sion set into a terminal that can display 24 lines of 40 

characters each. Videotext is an interactive data-base 
access system that links the TV to timeshared 
computers via the telephone and a special interface box. 
Teletext is a broadcast service that inserts pages of 
information in unused space between the image frames 
of a TV signal. A decoder connected to the TV is 
required to retrieve the pages. Of the two services, 
Videotext is by far the more powerful and has the 
greatest potential. Teletext is limited to about 200 

pages of information per TV channel and does not allow 
interaction, which is required for individual user 
applications, TV games and electronic mail. Videotext 
offers all the features of a full timesharing system, 
although the terminal is limited by the resolution of the 
TV screen. This problem can be solved, however, by 
substituting a higher-quality monitor. 

There is also a difference in terminal controls. 
Teletext uses a hand-held device, much like a pocket 
calculator, that merely instructs the system's decoder 
what page to display on the screen. While entry-level 
Videotext systems use hand-held, calculator-like termi­
nals that have only numerals, the technology can be 
expanded to accommodate full alphanumeric key­
boards. 

Both Videotext and Teletext services are under 
development worldwide. Canada is a world leader in 
Videotext with its Telidon system. Britain, France, 
West Germany, Sweden, Finland and the Netherlands 
are working on systems. In the Far East, the Japanese 
are working on these services, as well as on interactive 
wideband services that use coaxial cable. Videotext 
uses varying transmission rates as high as 1200 bps. 

A number of U.S. TV stations are considering Teletext 
services, while companies such as GTE, AT&T, Warner 
Communications and Knight-Ridder Newspapers are 
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exploring interactive Videotext services. GTE has a 
license to offer the British Post Office's Prestel service, 
one of the first Videotext services to be developed. 
Knight-Ridder and AT&T are testing Videotext in the 
U.S. In Coral Gables, Fla., 160 homes now have access 
to a data bank of 15,000 Videotext pages. 

The AT&T/Knight-Ridder trial began in July. The 
homes will receive continually updated news reports 
from the Associated Press, Miami Herald and Wall 
Street Journal; home catalog shopping services from 
Sears, J.C. Penney, the Grand Union supermarket and 
small independent merchants; banking services from 
the Southeast Banking Corp. of Miami; travel services; 
and a potpourri of other data bases. 

Market development problems 

But Videotext and Teletext have drawbacks. Tele­
text has serious billing problems. Because all the 
information is always available to all users, billing is on 

ANNOUNCEMENTS (UPDATED FREQUENTLY) 
ADVANCED APPLICATIONS & PROGRAMS 
ASTROLOGY LIBRARY 
BUSINESS & FINANCE 
CLASSIFIED ADS & BULLETIN BOARD 
CONSUMER INFORMATION 
DINING OUT 
DISCOUNT SHOPPING SERVICE (MONEY SAVERS) 
EDUCATION 
ENERGY SAVING NEWS & TIPS 
FINANCIAL NEWS 
GAMES 
HOME ENTERTAINMENT 
INFORMATION ON DEMAND 
MAILCALL 
NEW YORK TIMES - NEWS SUMMARY 
NEW YORK TIMES - CONSUMER DATA BASE 
PERSONAL CALENDAR & NOTEBOOK 
PERSONAL FINANCE 
REAL ESTATE ADVISORY (REAL-SOURCE, INC.) 
SCIENCE & ENGINEERING 
SELF-PERCEPTION 
SPORTS 
SUGGESTION BOX 
TRAVEL CLUB 
UNITED PRESS INTERNATIONAL (UPI) 
USER DIRECTORY 
VOICEGRAM 
WEATHER 
WISDOM OF THE AGES 

Table 1. The Source library catalog. 
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Now, Ramtek offers the first integrated 
system for MIS graphics users. 

Ramtek's new 6214 color graphic computer frees 
you from buying each of your display elements from a 
different supplier. Ramtek has put it all together in a 
true stand-alone color graphics system complete with 
processor, monitor, console, mass memory storage and 
UCSD Pascal '." And full Ramtek support with field service, 
training and documentation. 

You 'll get a sharp, bright picture. 
The 6214 gives you high resolution-640 x 512 

refresh memory for smooth , curved plots. Choose 16 
colors from a palette of 64, with no annoying image flicker. 

Interactive UCSD Pascal makes 
programming easy. 

Complex programming is simplified with Pascal. 
Adding Ramtek's GRAFPRO (graphic procedures) soft­
ware package provides the basic drawing functions, 
programmable patterns and text fonts you need. To 
dramatically speed applications software development. 

Now, low-cost plain paper and 
photographic hardcopies. 

The new Ramtek 4100 printer/ plotter cuts the cost of 
hard copy. Ramtek's unique four-head design prints full 
color graphics on plain paper in a single pass. No toners 
or chemicals are required, and to change ribbons you 
simply drop in a new cartridge . Add a color camera for 
transparencies, 35mm slides, and 16mm film. 

For MIS, computer-aided design or any application 
that requires high resolution, high-performance color 
graphics, look into Ramtek's 6214 colorgraphic computer. 
To get more information, write: Ramtek, 2211 Lawson 
Lane, Santa Clara, CA 95050. 

Why is Pascal better for business? 

Ramtek 
Our Experience Shows. 
REGIONAL OFFICES: Santa Clara, CA (408) 988-2211 , Newport Beach , 
CA (714) 979·5351 , Seattle, WA (206) 838-5196, Albuquerque, NM (505) 
884-3557, Dallas , TX (214) 422-2200, Maitland , FL (305) 645-0780, 
Huntsville, AL (205) 837-7000, Chicago, IL (312) 397-2279, Cleveland, OH 
(216) 464-4053, Washington , DC (301) 656-0350, Metropolitan NY (201) 
238-2090, Boston , MA (617) 273-4590, Netherlands 31 2968 5056. 
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Both Videotext and Teletext have draw­f j backs. Teletext has serious billing 
~ problems and a limited storage capacity. 

Videotext, because it is interactive, offers 
vastly more information, but at a higher 

rn::::~::::::::= price. Consumers pay for a decoder and 
interface, and for the data itself. 

a flat rate, which forces all subscribers to pay for all the 
information whether they use it or not. Teletext also 
has a limited storage capacity, making it pr imarily of 
interest to consumers as a news service. The advantage 
of Teletext is that it is less expensive than Videotext. A 
decoder can be sold for less than $200. In addition, the 
supplier requires only a modest-sized minicomputer 
interfaced to his broadcast subsystem, along with one 
or two terminals to enter information. Service can be 
offered for less than $10 per mo. 

Videotext, because it is interactive, offers vastly 
more information to consumers, but at a higher price. 

GROWTH OF THE INFORMATION INDUSTRY 

1980 1982 1985 1990 
Commercial timesharing 

Revenues (millions of dollars) 2500 3000 3750 5000 
User base (thousands of un its) 450 525 675 800 

Evening timesharing 

Revenues (millions of dollars) 2 15 100 3100 
User base (thousands of units) 8 50 350 10,500 

Videotext services 

Revenues (millions of dollars) 4 75 2500 
User base (thousands of units) 3 300 14,000 

Table 2. Projected growth of the information industry, 1980-1990. 

Not only must the consumer pay for a decoder, but for 
interfacing to a computer port, and for the 
data itself. Daytime rates are likely to be as high as $15 
per hr., with evening rates from $2. 75 to $5 per hr. 
Charges for data will vary dramatically, based on the 
perceived economics of the suppliers. Some data may 
cost fractions of Ill per page; other data will cost $1 or 
more per page. 

User perceptions 

Perhaps the biggest problem, however, involves the 
perception of users, who are accustomed to having 
much of their information subsidized by adver tisers. So 
far, Videotext services require the user to pay directly. 
A shopper will pay to drive to a store where he expects 
varying prices for different items, but will that same 
consumer pay for accessing the computer and also 
expect to pay varying prices for the information ? 

This is a question plaguing potential suppliers, with 
many of them searching for some type of advertising 

MINI-MICRO SYSTEMS/September 1980 

scheme to subsidize the costs. As yet, there is no clear 
answer to the question of usage. The costs of the British 
Prestel system are more than $1000 for a terminal, plus 
more than $50 per mo. for a few hours of use. This 
indicates that the new home services cost too much for 
the average consumer, resulting in businesses becom­
ing the main target for Videotext vendors. But there's 
a problem in that commercial timesharing, with its 
high-quality terminals and far better graphics, has 
been meeting business users' needs for years. 

The result is that Videotext and Teletext developers 
find themselves in a bind. Teletext is limited in its 
capabilities, and Videotext is expensive. The answer 
can come only through the gradual development of a 
user base, combined with the rapidly dropping cost of 
the technology required to process, store and communi­
cate information to a mass audience. 

The slow development of Videotext services and 
impending competition from traditional timesharing 
sources yields a picture of jumbled growth, not smooth 
development. Communication system vendors probably 
would like Videotext to evolve into a service reaching 
home TV saturation levels. But while saturation levels 
are possible, it is unlikely one service will capture all 
users. Three types of services-Videotexttreletext, 
evening timesharing and traditional commercial time­
sharing services-will compete for users with the 
structure shown in Fig. 1. 

The wholesale/retail structure is likely to develop 
with primary sources of information sold to retailers 
who will provide interfaces to consumers. If the Source 
and Micronet succeed, it is almost certain that they will 
be followed by large timesharing companies as well as 
by firms like AT&T and, possibly, IBM, which can't 
afford to miss out on a base of 75 million homes 
accessing information on-line. 

The early stages 

The industry is just in the earliest stages of the 
information age. The systems being developed now will 
provide only the first of the thousands, perhaps 
millions, of stored programs, games, newsletters, data 
bases and electronic mail that will follow. Bell Northern 
Research senior scientist Gordon B. Thompson has a 
vision that goes even further. He says this early 
development will copy industrial technology by provid­
ing centralized, impersonal sources of information. The 
real benefits, he suggests, will come when the 
intelligence of these systems allows for personalization, 
as well as serendipity-the faculty of happening upon 

117 



OEM Systems Designers ... 

GET IT UP AND RUNNING 
M icrobenchM Development Software 

Complete development packages for: 
• INTEL 8086/8088 

8080;8085 
8048/8748 

• z1LOG z0000 z00 
• MOTOROLA 6809 6800 to 6803 

Includes: 
• Cross Assembler • Linker 
• Librarian • Downloader 

Operates with DEC operating systems on: 
• PDP-11 • LSl-11 •VAX 

Also: IPEX-Diskette Utility for PDP-11, 
in ISIS format 

Cost effective with prices starting at only 
$1,695. 

lJ~RTLIRL 5Y5Ttf';'l5 
1500 Newell Avenue. Suite 406 

Walnut Creek. CA 94596 
( 415) 935-4944 

The state of the art in microprocessor software 

The Source is one of the first examples 
of the wholesaling/retailing structure for 
primary information. 

fortunate discoveries when not in search of them. 
Personalization will allow the user to define his own 

window into the data base so that certain types of 
information will automatically be delivered. Experi­
ments with the Associated Press data base indicate that 
it can be customized in this fashion, with users 
receiving information automatically on preselected 
subjects. Personalization can be expanded almost ad 
infinitum, with a different profile for each day of the 
week. On Thursday, for example, the system could 
automatically search grocery data and print out a list of 
stores with the lowest cost per needed item. "The key 
to releasing the full socioeconomic potential of the new 
information technology," writes Thompson in Memo 
From Mercury; Information Technology is Different 
(Institute for Research on Public Policy, Montreal, 
June, 1979), "with its communications facilities, 
computers and intelligent terminals and the like, lies in 
designing a suitable infrastructure wherein the tech­
nology encourages the content suppliers and users to 
interact in a synergistic way." 

By this, Thompson means using the network to 
provide controlled serendipity. The network, says 

~~~~~~~~~~~~~~~~~~~~~~! Thompson, would chart patterns of communications 
· and then tell users of connections that we may have 

TEST DRIVE THE 
NEW MADZAR Z. 
THE LOW MILEAGE, 
HIGH PERFORMANCE 
MODEM.$117 

The Madzar Z9600. The Z that out performs any other asynchronous 
modem for all your short haul trips around town . Try a free trial test drive 
of our Z for 30-days on credit approval. Be particular. Buy the best and 
join the ranks of our growing list of customers like 3M , Western Electric , 
Sperry Univac, and G.E. to name a few. 
• Up to 9600 BPS • Up to 10 mile range •Self Test• Transmit Send & 
Receive Indicator• Power Indicator Light• Only $117 • 50 pcs to $167 
unit quantity 
Dealer Inquiries Invited . M 
For further information call or write MADZAR Corporation MADZAR 
37490 Glen moor Dr., Fremont , CA 94536, (415) 794-7400 CORPORATION 

Circle #65 for immediate interest. Circle #66 for information only. 
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overlooked or not foreseen. The network would also 
alert users to people who share their patterns. "The 
effect is a learning web," he writes. 

Growth projections 

Projecting the growth of the information industry is 
hazardous. It is difficult enough to get two people to 
agree on its present structure, let alone what it will 
look like in the future. Table 2 is a projection from 
research data obtained from Communications Studies & 

Planning, London, International Resource Develop­
ment Norwalk, Conn. , Link, New York City, Venture 
Development Corp., Wellesley, Mass., and the Yankee 
Group, Boston. 

The projection assumes that the existing commercial 
timesharing industry is a part of today's evolving 
information industry rather than something distinct 
from it, and that the newer services will merely 
franchise a vastly larger number of users with low-cost 
terminals and small computers. • 

Stephen A. Caswell, a market planner 
with Bell Canada, is the principal author 
of eight multiclient research reports on 
computer/communications topics. He is 
also a consultant and former newsletter 
editor. 
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Ontel 
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Benefit 
from our 
experience. 

Recognized as a leader in our 
industry, we 've installed over 
15,000 intelligent systems 
world wide . Highly satisfied 
Ontel users know our reliable, 
low-cost systems and support 
have been the solution to their 
OEM problems and needs. 
Broad in-depth experience.our 
unique hardware design and 
very extensive software are a 
proven and tested combina­
tion for success. We ' re dedi­
cated to making your OEM 
purchase live up to your ex­
pectations. Buy Ontel. It's a 
sound business decision . 
Contact me today. 
Edward J . Heinze 
Vice President Marketing 
Ontel Corporation 
250 Crossways Park Drive 
Woodbury, NY 11797 
(516) 364-2121 



DATA COMMUNICATIONS Ill 

An integrated 
approach to 

corporate networks 
LEE K. SUDAN, Codex Corp. 

Companies considering installing nets should evaluate the trade-offs posed 
by public data networks, plus vendors of computer and datacomm hardware 

The corporate data communications environment is 
undergoing dramatic changes. Early computer applica­
tions, and their associated communications network 
requirements, were simple: a few terminals accessed 
centralized host resources. Now there's a trend toward 
distributed data processing, with host resources being 
called upon by an ever-widening, geographically 
distributed user base. Many companies are exploring 
the feasibility of integrating all office-related functions 
in corporate communications networks. 

Companies that have undertaken corporate networks 
are learning that they must consider several issues as 
they plan their systems, and anyone considering 
implementing a corporate network can profit from that 
experience. The issues that must be addressed include 
network availability, reliability and control, plus 

HOST 

FEP 

RJE 

T 

Fig. 1. A hlerarchlcal (centralized) network. 
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integrated functionality and an adaptability to future 
requirements that may be placed on the network. 

Several classes of vendors are offering solutions to 
the challenge of data-communication networks, and 
anyone considering undertaking a network should 
consider the bias of each class. Computer manufactur­
ers have begun to respond to the network aspects of 
data communications with viable alternatives for users, 
but most of their solutions limit flexibility and are 
intended for single-vendor environments: hardware 
from different vendors doesn't interface easily, if at all. 

Another networking alternative for data communica­
tions is available in the form of public data networks 
(PDNs), which predominantly use packet-switching 
techniques. PDNs offer attractive functionality in 
certain applications, especially those that share re-

HOST HOST 

FEP FEP 

Fig. 2. A distributed (general) network. 
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sources, such as a host computer. But growing support 
to limit the variety of data communications disciplines 
and protocols, coupled with the decreasing cost 
effectiveness that comes with increasing traffic, could 
restrict the use of PDNs in corporate communications 
networks. 

Net working alternatives that lend themselves to 
individualized or customer-tailored applications are also 
available from some data-communications equipment 
manufacturers. This class of equipment, along with 
some typical networks that employ it, will be the 
principal topic of this article, after we examine some of 
the fundamental concerns to be addressed before 
implementing corporate communications networks. 

Networking considerations 

A basic requirement is that the network should be 
expandable to meet future communication needs. It is 
difficult to predict these requirements, but as a rule of 
thumb, it should be able to meet at least 10 times the 
present communication needs, which translates approx­
imately into a network life cycle of 10 years. 

Net work architecture is another important consider­
ation. Most networks can be broadly classified into two 
physical categories: hierarchical or distributed. Logical 
classification for networks could be transparent and 
nontransparent. Hierarchical, transparent networks 
are most common because of the simplicity of 
implementing them, and their cost-effectiveness. But 
these networks provide limited flexibility and are 
usually suited for applications in which a few geograph­
ically dispersed terminals access centralized host 
resources. 

Distributed-node networks, on the other hand, are 
usually applicable for large networks, and are used 
because they allow access to distributed host resources; 
increase network reliability by providing alternate 
routing; increase flexibility by permitting resources to 
be added where they are needed; and offer cost-

T 
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Fig. 3. A transparent (distributed) network. 
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effective networking by allowing communications 
facilities to be tailored to traffic requirements. But the 
high cost of installing, operating and maintaining 
distributed-node networks means that only companies 
with extensive networking requirements can afford 
them. 

Future upgrading is another necessary considera­
tion. Ideally, hardware should be modular, requiring 
only software modifications to meet future user needs. 
System software should be layered in structure so that 
future functionality can be added simply by application 
modules rather than requiring major changes to 
existing software architecture. 

Support for multi vendor equipment is also highly · 
desirable because different vendors have strengths in 
certain applications. An optimum cost/performance 
data-processing solution usually requires use of multi­
vendor equipment. This trend will grow in the future as 
vendors continue to offer increased product perform­
ance and differentiation. 

A central concern 

Another important factor to be considered in 
network design is centralized control. Centralizing of 
network configuration, monitoring and diagnostic 
functions increases the effectiveness of network 
operation. Net work design should also consider predic­
tive diagnostics that allow malfunctions to be detected 
before they disrupt the operation. Network statistics, 
management reports and other accounting utilities 
should also be centrally available. 

The integration of voice, data and other important 
office-related functions, such as word processing and 
facsimile, in a communications network is becoming an 
important consideration. These will not only facilitate 
control by providing a single network that saves 
telecommunication costs but also increase office effi­
ciency by reducing document handling, filing and 
distribution efforts. 

HOST HOST 

HOST 

Fig. 4. A nontransparent network. 
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SIEMENS 

Printers should be seen and not heard. 
For applications where carbons 
are not required, Siemens' Ink­
Jet Printer should be your 
only choice. 

Ink-Jet Printers are much 
quieter and faster than impact 
printers. Whereas conventional 
impact printers make as much 
noise as a busy traffic street 
(about 85 dB), the Siemens Ink­
Jet Printer is as quiet as a library 
(about 50 dB). Therefore, for 
many applications our Ink-Jet 
Printer is the obvious choice. 

No other Ink-Jet Printer can 
compare with the Siemens PT80i 
in reliability and cost-effective­
ness. It provides high quality 
bi-directional printing in a 
variety of type styles, at 270 CPS. 

The addition of an extended 
interface lets you externally 
connect network selectors, data 
sets, and storage devices such 
as floppy disks. The PT80i also 
features automatic testing for 
96 characters with two test 
programs and LED displays. 

Conventio nal impact printers are 85 dB noisy. 

Choose the complete termi­
nal in a variety of platen widths, 
paper feeds, and configurations 
. . . or the module alone .. . or the 
Ink-Jet Print Head with support 
electronics. 

For the full story, quietly told , 
contact Siemens soon. 

The Siemens Ink-Jet Printer is 50 dB quiet. 

-.......____.... .. -

District Offices: 
Atlanta, GA 
Boston, MA 
Columbus, OH 
Dallas, TX 
lselin, NJ 
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(404) 451-8157 
(617) 444-6580 
(614) 888-3372 
(817) 461-1673 
(201) 494-1000 

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

Siemens. The technology to do more. 
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One basic requirement is that the 
network should be expandable to meet 
future communications needs. 

Each communications network would place different 
emphasis on the design criteria, but these general 
guidelines can help in implementating a corporate 
communications network. 

Network illustrations 

As seen earlier, most networks can be classified in 
physical terms as hierarchical and distributed, and in 
logical terms as transparent or nontransparent. Figs. 
1-4 are examples of such networks. A hierarchical 
network (Fig. 1) shows centralized host resources being 
accessed by a multitude of users in point-to-point and 
multipoint configurations. It would be desirable in such 
a network to have redundancy, centralized control and 
some conformity to the network design criter ia outlined 
earlier. 

One implementation of this configuration (Fig. 5) 
uses communications equipment provided by Codex 
Corp. The Codex 6500 'series front-end processor (FEP) 

is an IBM 370X plug-compatible replacement operating 
in the emulation program mode. This series uses Codex 
NSS-enhanced IBM emulation program (EP) software, 
which provides functions not available in the IBM 
implementation of EP. For example, each 6500 FEP can 
concurrently support as many as four hosts, allowing 
users the flexibility of accessing resources from any 
host. 

DNCS 
network 

dia nost1cs 

IBM 
HOST 

A 

FEP 
6500 

(Secondary channel) 

IMS 

----, - - --
/ '---T-+-~ 

I 
I 
I 
I 
I 

IBM 
HOST 

B 

REDUNDANT 
FEP 

Fig. 5. A hlerarchlcal network using Codex Corp. 
communications equipment. 
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Fig. 6. A typical network configuration. 
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The terminal-emulation, code-conversion and auto­
baud features allow certain multi vendor terminals to be 
used in the network, which results in a very 
cost-effective implementation of the network (Figs. 6, 

7). The dynamic application selection (DAS and MDAS) 
features (Figs. 7, 8) permit access to different host 
applications from the same terminals in either point-to­
point or multipoint configurations. In addition, dynamic 
line switching increases network availability by allow­
ing users to switch lines from subchannels of one host to 
another host in case of host failure. 

The partial redundancy of certain critical central 
logic functions of the 6500 FEP increases the network 
uptime. In addition, system redundancy, if desired, is 
achieved by the electronic intelligent matrix switch 
(IMS). With the IMS, communications lines can be 
switched from one FEP to a redundant FEP by a single 
command. Lines can be switched in selected groups in 
gang or in matrix fashions . The contention, resource­
selection and camp-on-queuing abilities of the IMS allow 
the user to contend for limited front-end ports. 
Furthermore, the centralized control feature of the IMS 
permits control of remotely located IMSs from a central 
site. 

The remote concentrator (RC) (Fig. 5) extends 
networking to appropriate remote sites where there is 
a concentration of terminals. The capability of RCs to do 
remote polling and error correction at distant sites, and 
to transmit data from remote terminals in an error­
protected and concentrated form over single (or 
multiple) group band links, results in reduced response 
time and transmission delays, increased bandwidth use 
and savings in communication line costs. 

Statistical multiplexors (Fig. 5) allow dynamic 
allocation of bandwidth only to terminals that are 
active, and also reduce communication line costs. In 
addition, they provide error protection by using the 
automatic repeat request (GO-BACK-N ARQ) schemes. 
While statistical multiplexors do not provide remote 
polling, error protection at local sites and other 
sophisticated functions available using RCs, they are, 
nevertheless, attractive alternatives for multiplexing a 
small number of terminals over a single line where the 
high cost of RCs cannot be justified. 
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Introducing 
quality 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 • 
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 
300-million-character ballistic-type print 

head. 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 
speed or price. 

Get your paws on the Paper Tiger 
460, and join the tens of thousands of 

satisfied Integral Data Systems 
users. Call us toll-free: 800-343-
6412. (In Massachusetts, Alaska, 

and Hawaii, call (617) 237-
7610.) Or, write for complete 

specifications. Integral Data Sys­
tems, 14 Tech Circle, Natick, 

Massachusetts 01760. 

Tiger 
@) Integral Data Systems, Inc. 

*Suggested single-unit, U.S. price Generous OEM discounts ava lable. 
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Centralizing of network configuration, 
monitoring and diagnostic function 
increases the effectiveness of 
network operation. 

Powerful centralized monitoring and control func­
tions are available using the distributed network 
control system from Codex. DNCS offers predictive 
diagnostics and provides monitoring, testing and 
restoration of network operation. DNCS, in addition, 
stores overall network configuration data and other 
important management statistics and information. It 
continually monitors the network operation and gene­
rates alarms when certain user-programmable alarm 
threshholds are exceeded. 

The user then has a large repertoire of tests, such as 
bit error rate (BER) poll test and device tests to choose 
from, which help pinpoint the problem to either the 
communication line, modem or other associated equip­
ment. Once the problem has been determined, the DNCS 
allows the user to dial for backup communications lines 
or switch to remote redundant modems (if available) 
and restore network operation. DNCS also maintains a 
complete log of all errors and alarms and other network 
statistics. 

IMS 

l ...... -....... ... ...... 
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(Only on terminal can 
access all applications) 

Fig. 7. An NSS-1 system with DAS, autobaud and code conversion. 
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Fig. 8. An NSS-1 system using MDAS. 
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Terminal accesses 
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later accesses 
CICs in host B 

Another form of network is centered around 
distributed-node architecture, and a variety of hard­
ware is available from suppliers of data­
communications equipment, computers and value­
added networks to implement such a network, including 
the Codex 6000 series intelligent network processors 
(INP) (Fig. 9). These INPs are advanced statistical 
multiplexors that allow alternate routing, data com­
pression, centralized control, and also provide impor­
tant network statistical and management information. 
These units support various asynchronous and synchro­
nous protocols (e.g., bisync and HDLC) in a transparent 
fashion. Using the Codex Digi-phone voice digitizer, 
digitized voice can be statistically multiplexed along 
with data over the same network communication links, 
eliminating the need for separate data and voice net­
works. (Certain facsimile equipment is also supported.) 

The 6000 INPs connect to the 6500 FEPs through a 
multiplexed network interface (MNI). This single 
physical connection to the FEP results in valuable 
savings of ports and space. This network also provides 
extensive centralized network control, management 
and diagnostic capabilities. Elaborate network statis­
tics and reports are also available that enable the user 
to optimize network resources. The ability also exists to 
have multiple network configurations stored in a 
nonvolatile memory, which can operate at appropriate 
times. In addition, the alternate routing ability 
increases network availability by providing alternate 
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Fig. 9. A typical 6000 /NP network. 
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If you're confused about 
computer power conditioning, 

you should bel 
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In a power conditioning 
market that is hot and 
getting hotter there are 
several competing tech­
nologies all making 
strong (and often exag­
geratedl claims of "total 
protection," "complete 
effectiveness" and 

" 99.5% clean power." 
Inexpensive transform­
ers and regulators at 
best offer minimal pro­
tection. and the costly 
UPS delivers a level of 
stand-by power conti­
nuity that is rarely if ever 
needed. 
Only the Atlas 
UPC! Uninterruptible 
Power conditioner 
combines the ride­
through of a 
UPS with the 

unquestionably superior 
power conditioning of a 
motorgenerator to pro­
vide truly comprehen­
sive power protection at 
a very affordable price. 
And only Atlas can assure 
the end user of making 
the right choice with this 
written guarantee. 

The Atlas UPC must pro· 
vlde 100% clean computer 
power regardless Of utility 
problems and line dlstur· 
bances or the purchaser 
may return the equipment 
for a full refund. 

Write or call for more 
information including 
power technology com­
parisons and detailed 
UPC literature. .,-.., 
ENERGY SYSTEMS 

Home Office: 9457 Rush Street, south El Monte, CA 91733 Phone (213l 575·0755 
Regional centers : Boston (6171 492·2525 Chicago 13121 372-2237 
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30 days from now your DEC 
or DG computer could be 

using the best disk 
subsytems in the business. 

The reason is Xylogics. 
If better disk capacity, throughput 
and reliability are important to you, 
don't settle for anything less than 
the best disk subsystems available. 
Xylogics makes it easier than ever 
to use CDC drives to improve the 
disk performance of LSl-11 •. 
PDP-11· , NOVA'' and ECLIPSE" 
systems. Simply plug in one of our 
completely integrated disk subsys­
tems featuring a choice of 10MB 
cartridge disks or 80 and 300MB 
storage modules. Either way you'll 
increase maximum storage capac­
ity, improve data transfer speed, 
get higher reliability, and do it all 
for a fraction of the cost of stan­
dard DEC' or DG subsystems. 
50% more for 50% less 
Here's just one example of the 
benefits you'll get from a Xylog1cs 
disk subsystem. Using storage 
modules and a field-proven 
Xylogics peripheral processor for 
software-compatible disk control , 
you can increase maximum disk 
capacity 50%, increase maximum 
data transfer speed 50°/p and spend 
50% less doing it . Best of all you 
can do it now since Xylogics can 
deliver the subsystem of your 
choice in 30 days. 

Call now 
Get complete details on how to 
add the best disk subsystems in 
the business to your DEC or DG 
computer. Call Xylogics toll-free 
(800) 225-3317. 

~Xylogics I 
42 Third Ave., Burlington, MA 01803 

'Rt'g1stercd trade mark ot 01g1tal l:.cu1µ. Corp "Rcg1slf~L'd lrad( tlldrk ot Oata General COfp 
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The partial redundancy of certain critical 
central logic functions of the 6500 FEP 
increases the network uptime. 

paths for information flow in case of link failures. 
Some other benefits available using 6000 INPs are 

error protection, bandwidth priority, redundancy and 
the ability to send supervisory message datagrams to 
remote locations. The additional ability to support 
specialized protocols (e.g., IPARS, an airline reservation 
system) further increases the INP's flexibility and 
extends its usefulness in certain applications. 

Future trends 

Here are some general conclusions that should be 
considered by those about to undertake corporate 
networks. There is a growing effort to integrate all 
office-related functions in corporate communications 
networks. Electronic mail, in which messages can be 
sent to centralized or distributed sites for later 
retrieval, is gaining in popularity. New standards for 
teletext communication may emerge that allow certain 
terminals to act as communication terminals that can 
also edit, store messages and do other word-processing 
functions. These will operate at higher speeds than 
present telex terminals, increasing line bandwidth and 
equipment-use efficiency. Faster operation, standard­
ized character codes and communication disciplines will 
facilitate integration of such terminals into corporate 
networks. 

Certain nontransparent single-vendor computer 
networks might provide increased network flexibility 
by supporting other communication disciplines and may 
provide appropriate gateways to communicate with 
other nontransparent networks. There will also be an 
increased emphasis on communications between dissim­
ilar machines. Support for CCITT x.21, X.25, x. 75 and 
x.121-the various international standards governing 
network integration-will also increase in the future. 
Most of the v ANS providing packet networks already 
support some levels of X.25, x. 75 and x.121 standards. 
In addition, some computer vendors also provide X.25 
interfaces for their machines. 

Satellites will play an increasingly important role in 
communication networks, and there will be continual 
emphasis on integrating voice and data along with 
other office-related functions. The communication 
scene will be quite dynamic for the next few years, and 
any choice of hardware should be accompanied by a 
long-term view of corporate needs for expansion. • 

Lee K. Sudan is director of network 
products for Codex Corp., a Mansfield, 
Mass., supplier of data communications 
systems and equipment. 
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"Ma~119W fWoducts are announced long before volume pro­
;..ductfon begins or even before the first prototype models are 
built. Plessey, however, manufactured over 500 of these units 
in a controlled environment and shipped them to selected 
customers throughout the world during the past six months. 

The performance of the customer acceptance units was mon­
itored in major cities worldwide .. . requested modifications 
have been integrated into the design . .. an international 
customer field service staff has been trained . .. spare parts 
have been stocked .. . NOW, only after all phases of new 
product preparation have been completed , Plessey an­
nounces the availability of this product to the marketplace -
the PT-100 DEC-compatible Video Display Unit. 

• •••••••••••••••••••••••••• * ! Return this form for more inf 
! Video Display Terminal. 

E.Plessey 
~ Peripheral 
E Systems : • • • 
: D Please have sales representative contact me : 
E D Please send literature : 

: NAME ___________ TELE: ( ----- : 
* • 
! TITLE -------------------- ! 
* • 
: COMPANY ------------------- : 
• • : c1TY __________ STATE __z1p ----: 
******************************4******************************* 
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t60 MEGABYTES. 
IN ONE BOXORTWO. 

Now you can get 160 mega­
bytes of reliable, removable 
disk storage, in one disk 
drive or two.With one Ampex 
DM-9160, or two Ampex 
DM-980s. 

Both have the industry stan­
dard SMD interface that allows 
easy daisy-chaining of up to 8 drives 
on existing controllers. Both the rib­
bon cable DM-9160 and the 80 mega-
byte DM-980 are available in single or dual port 
vers10ns. 

What's more, both the DM-9160 and the 
DM-980 come in the same standard size 19" cab­
inet. So you can mount them in a standard 
19" rack, or mount either of them two-
high in our new Two- High Quiet 
Enclosure. 

The only difference be­
tween the two drives is that 
the DM-9160 uses a com­
mercially available specified 
disk pack for double density, 
and the DM-980 uses a stan­
dard pack. 

Both are easy to operate, 
and even easier to maintain. 

Ampex DM-980. With 80 mega­
bytes, it provides ideal storage 
capacity for a wide variety of 
applications. Designed for conven­
ient, reliable operation. 

Ampex DM-9160. With 160 me­
gabytes, it has twice the density 
of an 80, in the same size as an 80. 

Covers on both models can 
be removed for quick re­

pair and troubleshooting. Deck 
plates and chassis are hinged 

for easy access. And LEDs 
are used extensively to assist in trouble­

shooting. 
So take your choice. Choose the density you 

need for the space you have. But no matter 
what your requirements are, remember that the 

DM-9160 and DM-980 are 
just two drives from a 
complete line of Ampex 
plug-compatible memories 
for nearly any CPU. 

For more information 
on the Ampex DM-9160, 
the DM-980, or the complete 
Ampex product line, contact 
your local sales office, or 
Gary Owen at 213/640-0150. 
Or write him at Ampex 
Memory Products, 200 
North Nash Street, El 
Segundo, California 90245. 

AMPEX 
MAKES THE DIFFERENCE. 
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DATA COMMUNICATIONS IV 

Surveying 
front-end processors 

MALCOLM L. STIEFEL, Contributing Editor 

The most difficult choice may be 
between performance and peace of mind 

A variety of forces are at work shaping the evolution 
of front-end processors (FEPs) for data-communications 
systems. Today's programmable FEPs, which operate 
mostly with binary-synchronous, teletypewriter and 
other commonplace communication protocols, will 
gradually give way to newer schemes. IBM's systems 
network architecture (SNA), while lagging in wide­
spread acceptance, is sure to gain momentum, as will 
CCITT's X.25 international standard, and other such 
standards yet to come. 

In addition, industry observers, especially those who 
have a financial and emotional commitment to manufac­
turers of IBM plug-compatible FEPs, are worried about 
the prospect of an integrated channel from IBM that 
would absorb FEP functions into firmware. Such a move 
would leave the independent FEP suppliers in this 
survey out in the cold, but other observers question 
whether IBM will take that step in the next five years, if 
ever. For the present, then, FEP vendors face a flat, 
uncertain market that is at a turning point in its 
development-away from bisynch and toward the 
newer protocols, and away from mainframe-class FEPs 
toward more versatile network processors. 

The contemporary FEP 

Front-end processors are minicomputer- or 
microcomputer-based systems that perform vital func~ 
tions in communications applications. A front-end 
processor (FEP) attaches to a host mainframe or 
supermini and relieves it of the mundane tasks 
associated with handling communications lines. It 
recognizes the receipt of complete characters and 
messages, provides acknowledgement of message 
completion to remote devices and performs similar 
functions demanded by communication protocols. It 
also executes parity checks and error-detection-and­
correction algorithms on incoming messages and adds 

There are two other types of communications 
processors-message-switching systems and remote 
concentrators. A message-switching, or networking, 
system acts as a node in a communication network. It 
interacts with other nodes and with end-user communi­
cations facilities, including front-end processors, hard­
wired controllers and computer channels. A remote 
concentrator multiplexes message bits from several 
low-speed lines onto one high-speed line to cut 
communication-line costs on long-distance transmis­
sions. 

parity and check bits to outgoing messages. Fig. 1. The NCR Comten 3690 has an integral floppy-disk drive. 
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FEPs from independent manufacturers 
often have substantially more functional 
capability than corresponding units 
supplied by mainframe vendors. 

An FEP is usually supplied with a disk drive, a line 
printer and an operator's console (Fig. 1). The disks 
store FEP programs and checkpoint records to facilitate 
recovery should the FEP fail. The printer logs 
transactions and dumps the FEP memory to facilitate 
isolation of problems in the communication system. The 
processor itself is usually a 16-bit minicomputer with an 
elaborate interrupt structure and as much as 0.5M byte 
of main memory. However, the NCR Comten model 
3690's memory capacity can reach 4M bytes. One entry 
in the product table, the Lemcom Systems CMC series, 
is based on an 8-bit microprocessor with 64K bytes of 
main memory. And in the case of the Braegen model 
4081, the FEP tape and disk drives can be used as 
peripherals for the host as well as the FEP. 

Software includes an operating system and an 
assembler, although many FEPs are sold as turnkey 
systems that are not user-programmable. Typical of 
this group, the Codex 6520 provides standard modules 
supporting a variety of communication protocols for 
handling remote terminals and remote computers; the 

vendor maintains the software, augmenting it as 
needed to accept new protocols. 

The 6520 connects only to IBM 360, 370, 303X and 
43XX processors and computers that are plug­
compatible replacements for IBM mainframes, such as 
the Amdahl 470 series. Most of the units in the table 
work with IBM hosts, which is not surprising because 
IBM's market is huge. But a user with a non-IBM 
computer and a teleprocessing problem may be 
hard-pressed to find alternatives to FEPs supplied by 
his CPU vendor. For example, a Univac customer can 
choose units from Chi Corp. or Cencom Systems, and 
DEC and Burroughs customers can turn to the 
Periphonics T-Comm 80. But an IBM customer can 
select a FEP from any of at least seven vendors. 

The IBM bias is not new. When we last examined 
front-end processors (MMS, October, 1977, p. 58), most 
were designed for use only with IBM hosts, and most 
still are. However, only four of the suppliers in the 1977 
product table-Chi, Computer Communications, 
Comten and Periphonics-are also on the present list. 
The other independents that had FEP products three 
years ago have either gone out of business or have 
dropped their FEP lines. This is bad news for the 
potential user, because he will depend heavily on the 
continued support of the FEP supplier to make his 
system successful. The vendor must keep up with 
changes in protocols and host operating systems and 
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~SELI.ERS 
Our annual Mini-Micro Computer Market File and our annual Mini-Micro Computer Market 
Report are on everyone's best seller list. You may not find these in America's major book 
stores, but you'll sure find them on the desks of the industry's leading companies who 
market to the growing mini-micro computer industry. The reason is that they help you sell 
to the $10,000,000,000* market we reach through Mini-Micro Systems. 
Each year, in conjunction with Dataquest, the computer industry's leading independent 
research firm, we survey our readers' purchasing decisions during the past year and their 
planned purchases for the next year. And, we make the results of this comprehensive 
survey available to you so you can better sell to this dynamic market. 
Buying Power The 1980 Mini-Micro Computer Market File gives you the industry's purchas­
ing decision makers. It can be your best seller. The Market File gives you the specific 
names, titles and addresses of those survey respondents who directly influence the buying 
decision. It tells you what they purchased last year and what they plan to purchase during 
the next year, right down to model numbers. No other computer industry magazine can offer 
you this . 
For example, our 1980 Market File, which covers more than 10,000 Mini-Micro Systems 
readers, gives you the specific names of those survey respondents who were responsible 
for purchases during 1979. And, gives you their projected buying plans for 1980. Here's a 
sampling of the categories covered: 

1979 1980 1979 1980 
purchases buying plans purchases buying plans 

20,915 25,481 Minicomputers 56,439 69,099 Floppy disk drives 
11,024 15,613 Microcomputers 16,190 24,737 Hard disk drives 
58,965 71,676 Alphanumeric CRT terminals 38, 762 48, 709 Printers and teleprinters 
4,882 6,993 Graphic CRT terminals 3, 126 3,528 Data acquisition systems 
6,002 7,451 Open reel tape drives 19,493 24,918 Modems 
3,566 6,461 Tape cassette and 

cartridge drives 
That's buying power. And, it's available as a printout or on magnetic tape. For any or all of 
the 22 separate product categories covered by the Market File. Or by specific manufac­
turers, such as all those who have purchased or plan to purchase DEC computers. In addi­
tion, the 1980 Market File respondents are available on presorted mailing labels. 
For a best seller that'll help you sell, order your copy of the 1980 Mini-Micro Computer 
Market File today. 
State-of-the-Industry On everyone's "best read" list is our annual Mini-Micro Computer 
Market Report. It is a detailed compilation of our reader survey. It's must reading for anyone 
marketing to mini-micro computer system OEMs and End Users. It gives you market trends 
in the 22 product categories. It gives you the relative market shares of the hundreds of com-
panies serving the market. It projects industry pur- r- ____________________ - - - - --, 

chases in each and every category for the coming MM9 
1
1 Send to: Publisher 

year. And, it gives you much more. Mini-Micro systems : 

With the 1980 Mini-Micro Computer Market Report, A Cahners Publication 1 

You can determine your own competitive position 221 Columbus Avenue 

in the market, better evaluate your market share, 
analyze projected growth trends so you know where 
best to concentrate your marketing activities, and get 
a clear, precise picture of who the decision makers 
are and what specific applications for mini-micro 
computer systems are really the growth areas. 
Now's the time to order your own copy of the 1980 
Mini-Micro Computer Market Report. 
"Projected annual expenditures based on 1980 Mini-Micro Computer Report. 

Regional Sales Offices: 
Boston (617) 536-7780 
New Jersey (201) 625-9225 
Chicago (312) 654-2390 

Denver (303) 388-4511 
Orange County (714) 851 -9422 
Los Angeles (213) 933-9525 
San Francisco (408) 243-8838 

Boston, MA 02116 

Add my name to your Best Sellers list. 
I'm interested in: 
D 1980 Mini-Micro Computer Market Report 

($495.00. Send check or purchase order) 
O 1980 Mini-Micro Computer Market File. I'm 

interested in the following product categories: 

Name __________ _ 

Title ___________ _ 

Company _________ _ 

Address __________ _ 

City State __ Zip. ___ _ 

Telephone _________ _ 

--------------------------~ 
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TABLE OF FRONT-END PROCESSOR SUPPLIERS 
The following table is provided as a guide to evaluating vendors of 
front-end processors. Mini-Micro Systems ' staff prepared the table 
from its own sources. Some suppliers may not be included, either 

because they did not respond to our survey questionnaire or re­
sponded too late to be included. 

Braegen Corp. 

Chi Corp. 

Computer 
Communications, Inc. 

134 

model 4081 

CCP 

CC-8 , CC-8.5 

IBM 360, 370, 30XX , 
43XX; as many as 

eight hosts per system 

Univac 1100 series 

IBM 360, 370, 303X 
and 43XX and all 

compatible computers 

card readers , printers; 
IBM 3270 and 3780, 
emulates IBM 2821 

controller 

Univac 1004, U-100, 
U-200 ; IBM 2780, 3780, 
HASP; TTY. extended 

TTY 

All IBM and most other 
terminals; SSC, TTY, 

SABRE, X.25 

six full-duplex lines , 
19.2K baud per line, 

maximum of 32 
connected devices 

50K bps maximum line 
speed 

as many as 240 
synchronous or 

asynchronous full ­
duplex lines; maximum 
line speed of 230.4K 

bps; max. throughput of 
200K cps synchronous 
for the CC-8, 400K cps 

for the CC-8.5 

16-bit word, 256K bytes 
of main memory, 

cartridge disk drive, 
printers, card readers , 

CRT terminals, 
operating system , 

assembler 

Perkin-Elmer 7/32, 
32-bit word, 1 M byte of 

main memory, disk drive, 
tape drive, console 

16-bit word, 64K bytes of 
main memory, floppy­

d1sk drive, control 
console , operating 
system, assembler 

$20,000to 
$200,000 

$50,000to 
$350,000 

$43,300 for the 
CC-8, $65,000 for 

theCC-8.5 
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Memorex Corp. 

Rock-II 
International 

model 1380 

model3690 

Collins FNC 
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IBM 360, 370, 30XX , 
43XX 

start/stop : IBM 1050, 
2260/2848, 2265/2845, 
2740, 2741 ; Teletype II : 

Teletype 33 , 35; 
synchronous: IBM 2770, 
2780, 3780,3271 , 3274 , 
3276 , 3275; multileaving 

work stations 

IBM 360, 370, 3033 , IBM 3270, 2780, 3740, 
43XX 2740, 2741, 2260, 3215; 

IBM 360, 370, 303X ; 
Univac 1100 series 

Teletype 33, 35, 28, 38 
and 32 terminals ; IBM 

1130 computer 

IBM, Nixdorf and 
Teletype terminals ; 

SNA/SDLC, BSC and 
TTY protocols 

112 full -duplex lines, 
230.4K bps per linA (four 
lines maximum); 100K­

cps throughput 

384 full -duplex lines, 
230.4K bps per line; 

300K-cps throughput 

as many as 1024 full ­
duplex lines, 56K-bps 
maximum line speed 

16-bit word, 64K bytes of 
main memory, operating 

system, assembler 

64-bit word , 4M bytes of 
main memory, disk drive, 
tape drive, card reader, 
line printer, HASP work 

station , operating 
system, assembler 

one 32-bit processor 
and one 16-bit 

processor. eacn with 1 M 
byte of main memory 

$130,000to 
$550 ,000 

$2,000 ,000 to 
$3 ,000,000 
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WHEN IT COMES TO PURING IT ALLON DISPIAl 
THE ORION-60 5'ANDS ALONE. 

Adisplayterrninal that\\On'tstandalone 
can't be as versatile or as adaptable as 
the Orion-00, the rrodular plasrm dis­
play system that stands by itself or 
mterlaces with existing hardware to 
let you create your own program;. 

To begin with, the Orion-00 is an 
easy touch: besides offering full alpha­
nurreric, floppy disc and rear-projection 
capabilities, it lets you create displays 
and enter data simply by touching the 

screen with your finger. 
That means you can project a slide 

onto the screen crordinates and plot 
your own murse over it. You can pro­
gram your own character sets. You can 
generate vectors of any length to ab­
oolute screen crordinates. In srort, you'll 
have a flexible tenninal that will keep 
up with your needs today-and grow 
with your operations tormrrow. 

Of murse, since l\1agnamx was a 

~ MagnaV'O~ ~ 
•U:lQUt'-iH~~ 

leader in the developrrent of plasrm 
terrninals, you can be sure yourOrion-60 
will have a bright, high-amtrast display 
free from jitter cind distortion. 

'There's a lot rmre you srould know 
about the ways this remarkable tenninal 
can help you get rmre out of graphic 
displays. For a dermnstration, call or 
write Tyler Hunt at Magnamx Disj)lay 
Syste~. 2131 S. O:iliseum Blvd., Ft. 
Wciyne, IN 46803, (219) 482-4411 
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A multidrop terminal user with a 
6520 FEP can access a variety of 
system functions without repatching 
connections or redialing. 

update customer software. This need for continuing 
support makes assurances of a vendor's financial 
stability and commitment to the FEP market a vital 
prerequisite to buying a system. 

These stumbling blocks in the prospective buyer's 
path are unfortunate, because the independents' units 
offer not only savings-the touchstone of all plug­
compatible products-but also substantially more 
functional ability than the mainframe vendors' FEPs. 
Examples are units that replace IBM 3704 and 3705 
communication controllers. The Braegen 4081 interfac­
es with as many as eight hosts, and the Codex 6520 
interfaces with four . But the IBM 3705 interfaces with 
only two. The Memorex 1380 supports line speeds as 
high as 230.4K bps, while the 3705 is limited to 56K bps. 
The Austron 8911 connects to non-IBM terminals; the 
3705 does not. 

Other advantages abound. A multidrop terminal user 
with a Codex 6520 FEP can access a variety of system 
functions, such as TSO (time-sharing option) or c1cs 

, (customer information control system), without re­
patching connections or redialing the computer. The 
6520 also has a redundancy feature, enabling real-time 
switching of lines from one host to another in case of 
failure. The independently supplied FEPs also claim 
greater throughput-measured in characters per 
sec.-than their IBM counterparts, and they take host 
upgrades in stride. For example, when a host 370 is 
replaced by a 4341, an FEP need be changed very little if 
it is tied to a byte- or block-multiplexor channel on the 
host. 

The same kind of functional leverage for an 
independent unit is also evident in non-IBM systems. 
For example, the Cencom Systems FEP replaces the 

REFERENCE LITERATURE 

For more information on front-end processors, use the 
reader circle numbers below. 
Company Circte No. 
Austron Data Systems, Inc., Austin, Texas ..... 376 
Br•gen Corp., Cupertino, Calif .... .......... 377 
Cencom Systems, Inc., Bethesda, Md . . ... .. .. 378 
Chi Corp., Cleveland, Ohio ....... .. . .. ... . . 379 
Codex Corp., Mansfield, Mass .......... ..... 380 
Computer Communications, Inc., Torrance, Calif. 381 
DftF, Inc., Hartsdale, N.Y. .................. 382 
Intelligent Terminals, Inc., Los Altos, Calif . . .... 383 
Lemcom Systems, Inc., Phoenix, Ariz ......... 384 
Memorex Corp., Cupertino, Calif ... .. . ....... 385 
NCR Comten, Inc., St. Paul, Minn ..... .... . . . 386 
Periphonics Corp., Bohemia, N.Y. .... .. ..... . 387 
Rockwell International, Dallas, Texas ......... 388 
Tandem Computers, Inc., Cupertino, Calif . . .... 389 
Telcon Industries, Inc., Ft. Lauderdale, Fla ..... 390 
Teleflle Computer Products, Inc., Irvine, Calif ... 391 
TAT Data Products, E. Norwalk, Conn . ........ 392 
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The Lemcom Systems CMC-4 is based on an 8-bit microprocessor. 

Univac c/sP communications processor. The scorecard 
reads as follows: 

• The Cencom's throughput is 20K to 40K cps; the 
Univac's is less than BK cps. 

• The Cencom supports 384 full-duplex lines; the 
Univac supports only 64 . 

• The Cencom enables different types of terminals to 
share the same phone line; the Univac does not. 

• The Cencom provides on-line diagnostics; the 
Univac does not. 

Because independent suppliers are smaller than 
mainframe manufacturers, they can react more quickly 
to changes in the market. For example, Lee Sudan, 
director of network products for Codex Corp. (see "An 
integrated approach to corporate networks," p.120), sees 
the x. 25 networking protocol already gaining wide 
international acceptance. He foresees that in the next 
few years, the x.21 protocol will replace RS449, ANSI's 
new asynchronous serial interface standard. The 
independents can quickly bring hardware and software 
to market to satisfy the resulting demands. 

Sudan points out, however, that old protocols don't 
disappear, and vendors must continue to support them 
as well. For example, many companies have enormous 
investments in the various versions of the binary­
synchronous communication protocol. These invest­
ments will not easily be forgotten just because some 
new gimmick has emerged. IBM, in particular, has 
found customers slow to accept its much-publicized SNA 

because it requires users to replace old hardware and 
software . The FEP vendors see this and act accordingly. 
Thus, of all the vendors in the product table, only 
Periphonics and Rockwell offer SNA/SDLC capability. 
But several vendors provide interfaces to such 
terminals as the IBM 2780, 3780 and 3270 series, which 
run with old reliable bisynch. • 

Malcolm L. Stiefel, 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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Let your LSl-11* break 

138 

the .~ rrier 

With our Bank·Switchi.lf) family 
In LOCAL mode our memory is functionally just 
like DEC memory. But when you run out of 
memory space you're not lost. Add an inex­
pensive Bank-Switch Controller (BSC-256) and 
you can go to two megabytes. Add another 
and go to four megabytes. 
So don't get boxed in with other brands of 
LSl-11 * memory. Break free. Join the family: 
RMA-032 32K by 16 bit RAM. $990 

On-board refresh (Single qty.) 
RMS-016 16K by 16 bit ROM. $300 

(Intel 2716) (Single qty.) 
BSC-256 The Bank-Switch $300 

Controller (Single qty.) 

Substantial quantity discounts are available. The 
RMA-032 is also available without memory chips for $450 
(single quantity). For a free copy of our Bank-Switching 
manual, call or write on vour company letterhead. 

Digital Pathways, Inc. 
1260 L'Avenida 
Mt. View, CA. 94043 
415-969-7600 

*Registered trademark of Digital Equipment Corporation 

~~ 

DIGITAL PATHWAYS 
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APPLICATIONS 

Laboratory mini 
aids fire research 

MINC- 11 monitors test fires as researchers 
develop national fire-protection standards 

The fire began in a plastic wastebasket in the corner 
of the living room. First , a narrow ribbon of white 
smoke spiraled slowly upward, then became a dense 
plume as the first flash of open flame burst forth and 
spread quickly to an adjacent armchair, then to the 
sofa, drapes, corner table and lamp. The synthetic 
fabric draperies exploded in flames , and fire leaped up 
the wall, blistering the ceiling. Black smoke from the 

flaming polyurethane foam padding soon filled the 
upper half of the room. 

Suddenly the room was completely obscured by a 
mixture of smoke and mist as a sprinkler on the ceiling 
was automatically activated by the heat. The fine spray 
quickly extinguished the flames , and the room temper­
ature, which had risen from 63°F to 165°F within three 
minutes after the fire was ignited , began to fall rapidly. 

Immediately after a Los Angeles test fire has been extinguished, engineer Wayne Martin, left, 
and Chief Donald Manning study test results on the CAT terminal of their MING computer. 
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The MING converts all values into 
graphs, which are displayed on the 
computer's CRT terminal. 

This fire was similar to many that begin by accident 
or carelessness, and which take the lives of thousands 
in the United States each year-but this fire was not an 
accident. It was deliberately set by the Los Angeles 
Fire Department's Fire Prevention Bureau as part of a 
series of residential fire-sprinkler tests. 

The firemen use a minicomputer to log a wide range 
of data collected from the tests. The research data will 
be used to help establish a nationwide standard for 
residential fire-protection sprinkler systems. If sprin­
klers were used extensively in homes, fire prevention 
experts say, loss from residential fires could be cut as 
much as 90 percent. 

The sprinkler tests in the Los Angeles test site are an 
extension of research initiated about four years ago by 
Factory Mutual Research Corp., Norwood, Mass., in 
cooperation with the National Fire Protection Associa­
tion and the U.S. Fire Administration. 

Simulating the 'real world' 

"The intial series of tests were conducted by Factory 
Mutual in a mock-up living room at its research facility 
in Norwood. We are now taking the information it 
developed and are applying it to a 'real-world' fire 
situation," explains Chief Donald Manning, head of the 
Los Angeles Fire Department's sprinkler test pro­
gram. 

Tests take place in a two-story stucco house that was 
acquired by the city when it condemned property to 

extend Los Angeles International Airport's runways. 
"By using an actual house, we are able to assure that 
the information we collect is as valid as possible," 
Manning says. "Also, it gives us an opportunity to see 
what happens in terms of room temperatures, carbon 
monoxide buildup, oxygen levels, smoke obscuration 
and related factors in other parts of a house when a fire 
occurs in one room." 

To prepare for a test, firemen attempt to simulate the 
worst possible situation that can exist in a home from 
the standpoint of t1ammahle fnrnishing-s. One problem, 
Manning points out, is the difficulty in obtaining 
furniture padded with untreated polyurethane foam. 
California is one of the few states that has adopted 
standards for fire-resistant foam and upholstery 
materials. "We have our furniture especially built so it 
will be more representative of that found in most other 
parts of the country," he says. 

The rooms in which the fires are set are equipped 
with several types of probes to collect data on 
conditions in the room throughout the fire. These 
include thermocouples placed at 5 ft., 3 ft. and 3 in. 
from the ceiling to collect temperatures at various 
points in the room, plus velocity probes to measure air 
movement, optical densitometers to reference smoke 
obscuration and intake tubes for collecting air samples 
to determine oxygen levels and carbon monoxide 
content at several points in the room. Identical probes 
are placed in adjoining rooms and at the top of a 
staircase so that typical escape routes can be moni­
tored . 

Sprinkler head spacings are varied from one test to 
another, as is water pressure and volume at the heads. 
A special water supply system was installed so that 
flow and pressure can be controlled accurately via a 

After adjusting a// test instruments hanging from the ceiling, left, fire inspector Vern Begley gets set to start a fire in the Los Angeles test 
facility. In center photo, flames have spread from wastebasket to furniture in about three minutes. Damage from the fire, right, was kept to a 
minimum by test sprinkler system. 
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De l\nza GIVES YOU 
A BETTER IMAGE ••• 
DeAnza's new IP8500 is the better image processing 
and display system ... by a factor of four. 

Four times more powerful. Four times more 
memory. Four times more interaction. 

Four memory controllers handle up to four image 
memories per controller. This gives you an 
unprecedented capacity of up to sixteen 512x512x8 
bit image memories to easily process 8 and 16 bit 
data with 32 bit results. 

To meet your growing image processing needs, 
the IP8500 offers features you 'd expect to pay much 
more for. Features like independent integer zoom in 
both the X and Y axis from 2:1 to 8:1 on each 
memory channel ; special functions for histograms, 
real-time multiplication, rotation and warping , as 
well as high speed vector generation, up to four 
separately controlled dual cursor generators, four 
ASCII overlays and four special function generators. 

The IP8500 is the better image for people respon-

sible for 
LANDSAT 
analysis, non­
destructive 
testing , process 
control syn­
thesis, remote 
sensing, three-dimensional computer graphics or 
other image processing and analysis applications 
calling for single or multi-station high resolution 
color, multi-image monochrome or pseudo color 
displays. 

To improve your image X4, find out more about 
the DeAnza 8500 today. Call or write: 

De Anza Systems Incorporated 
118 Charcot Avenue• San Jose, CA 95131 • (408) 263-7155 
TWX: 910-338-7656 

GIVE YOURSELF A BETTER IMAGE 
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The MING minicomputer enables test 
personnel to monitor key factors in a 
test while it is still under way. 

system o,f flowmeters and valves. This is important, 
because sprinkler head spacing and water supply are 
two primary factors that apply to establishing residen­
tial sprinkler standards. 

Monitoring with a computer 

The central unit in the data-logging operation is a 
Digital Equipment Corp. MINC-11 laboratory computer 
system, located in the control room in a building 
adjacent to the fire test house. The MINC data 
acquisition system incorporates a PDP-11/03 minicom­
puter with a 64K-byte semiconductor memory, RX02 
dual floppy disks and a VT105 video terminal. Other key 
instruments include a Fluke 8502A digital voltmeter 
and a Fluke 2204A scanner, both of which are linked to 
the MINC system via its IEEE 488 bus. 

One of several graphs produced by the MING computer shows the 
rise and fall of the room temperature during a test fire. 

The gas-sampling and velocity probes terminate in an 
instrument room equipped with Barocel electronic 
manometers for measuring air pressure, and Beckman 
infrared carbon monoxide and oxygen analyzers, which 
determine levels of both gases at each test point. These 
values, in millivolts, are transmitted to the computer 
through the digital voltmeter/scanner configuration. 
Temperature and smoke obscuration values, also in 
millivolts, are collected by the digital voltmeter directly 
from the probes. In the current series of tests, 45 
separate analog channels are monitored by the system, 
with one scan taking place every 10 seconds during a 
test. 

Other information is keyed directly to the computer, 
including details of water flow, sprinkler head spacing, 
barometric pressure, wind direction and velocity and 
relative humidity both inside and outside the house. 
Each sprinkler head is electrically connected to a 
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separate clock module, which is stopped automatically 
the instant the head is triggered. The time of activation 
for each head is also keyed into the system immediately 
following the test. 

The MINC records all data collected during the test on 
a floppy disk, and personnel in the control room can 
monitor as many as three preselected channels while 
the test is in progress. All values are converted by the 
program into graphs, which can be viewed on the 
computer's CRT terminal. Control-room employees also 
can follow the test's progress on two closed-circuit color 
television monitors in the control room. Video tape 
recordings from two camera positions are made for 
subsequent playback. 

The tests, which began last August, were preceded 
by a series of residential fire tests in the same house, 
but using smoke and heat detectors instead of 
sprinklers. For selected scenarios, some of the sprin­
kler tests are being run under identical conditions, 
using the same room layouts, type of furniture and test 
probe locations. Researchers can then make precise 
comparisons of sprinklered vs. unsprinklered fires in 
terms of such factors as room temperature and carbon 
monoxide buildup. "We are very encouraged with the 
results," ChiefManning says. 

'Live' test results 

The MINC minicomputer enables test personnel to 
monitor key factors in a test while it is under way. It 
also provides a way to study test results without having 
to wait for a lengthy data-reduction procedure. "In the 
first series of fire-detector tests, we used strip 
recorders to log the various data channels, and it took 
nearly a year for all of the data to be reduced to a form 
that could be used for proper analysis," he recalls. 

"The MINC not only gives us faster and more 
complete data, but also is very cost-effective," Manning 
says. "In the first series of tests, the cost for the chart 
paper we used on the four strip recorders was greater 
than the purchase price of the computer." 

As each sprinkler test is completed, the data is read 
onto a duplicate diskette, which is sent to Factory 
Mutual. There, research scientists use another MINC 
system to study the graphs, both on the display screen 
and on physical graphs produced on a flat-bed plotter. 

"In our work we basically are trying to determine the 
most effective spacings between sprinkler heads for 
various types ofresidential construction, along with the 
minimum amount of water needed at each head in order 
to control any conceivable type of home fire," explains 
Alan P. Symonds, a Factory Mutual research scientist 
who is serving as instrumentation coordinator for the 
test program. 

"The culmination of our efforts will be published in a 
report which the National Fire Protection Association 
will use to incorporate sprinkler standards into 
Consensus Standard NFPA-13-D, which covers residen­
tial fire-protection devices," Symonds says. "Our target 
for completion of the report and adoption of the 
standard is November." • 
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Now, OEMs can take the High Road 
or the Low Road with our Direct­

Connect Modem Cards, small enough 
to mount inside Data Terminals. 

As the auld Scottish tune suggests, 
Racal-Vadic now makes it easy for 
OEMs to take the high road (1200 bps) 
or the low road (300 bps), with low cost 
direct-connect "Modems-on-a-Card;' 
small enough to mount inside CRT 
displays, teleprinters, POS devices, 
and other terminals and systems. 

cable that plugs right into a Telco voice 
or data jack. Built-in 20 pin ribbon con­
nector easily interfaces the VA1200P 
to your terminal. Price is right, too. Just 
$200 in quantities of 100. 

The Low Road: 300 bps 
The VS300P is a 300 bps full duplex, 
automatic originate/answer "Modem­

The High Road: 1200 bps on-a-Card'.' Like the VS1200P, it 
Meet the compact VS1200P, a t .· · measures only 5" by 8.35:' making 

A·~ it small enough to mount inside 
complete modem on a single • ~~ :; ~ most terminals. The VS300P 
PC board measuring 5" by ~ · ... ~ ·i is Bell 103/113 compatible, 
8.35!' That's a thrifty 42 1 ~,,,, 
square inches of space. -f;t ... ,-. • and FCC Registered for 

'""" ~~ direct connect via a 
It's fully compatible Telco voice or data 
with Bell 202C and S jack. Mounting holes 
modems. Only better, on each comer make 
offering much more in 

it a cinch to install. And the price would 
put a smile on the face of the thriftiest 
Scotsman. Just $200 in lots of 100. 

Both Roads: The 11 Stoty 
Two of Texas Instruments new Silent 
700* data terminals include Triple 
Modems custom made by Racal-Vadic. 
Although small enough to fit into Tl's 
portable 17 pound terminal, this remark­
able modem combines a Racal-Vadic 
VA3400, a Bell 212A, and a Bell 103. 
Imagine, a full originate/answer direct­
connect modem with both 1200 bps full 
duplex and 300 bps full duplex in such 
a tiny package. And it can even be 
acoustically coupled. 

We did it for TI, and we can do it for you. 
Phone or write today. 

performance, flexibility 
and test capability. It's 
registered for direct­
connect, too. Connects to 
the switched network with a 

Racal-Vadic 
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222 Caspian Drive, Sunnyvale, CA 94086 
Tel: (408) 744-0810 •TWX : 910-339-9297 
EAST· (301) 459·7430 
NORTHEAST• (617) 245-8790 
CENTRAL• (312) 296-8018 
WEST• (408) 744-1727 
SOUTHWEST· (817) 277-2246 

*Trademark of Texas 
Instruments 
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PROCESS-EVALUATION TEST SYSTEM. 
The System 3000 process-evaluation test 
system for wafer-fabrication process control is 
designed for high-speed testing, data 
reduction, easy programming, high through­
put and reliable operation. The system can 
measure threshold, Mfactor, IDSS, BVCED, IDS 
curves, c/V plots, sheet resistance and line 
width and perform Van de Pauw measure­
ments. Included in the system are a 1 s-bit 
CPU, dual floppy-disk drives, 48K words of 
memory, RS232- and IEEE 488-compatible 
ports and a CRT terminal. Software features 
include user-defined test commands and full 
Pascal capability. Price is $77,ooo. Accutest 
Corp., Chelmsford, Mass. Circle No 200 

WORD PROCESSOR. The Ideographic 
word-processing system can be used to 
create, edit and print documents in 
conventional Chinese, simplified Chinese, 
Japanese or English. The system's standard 
1 o-key pad can reproduce 1 o,ooo 
characters-a capacity that formerly required 
thousands of keys, according to the 
manufacturer. A basic configuration consists 
of a master 01s processor with a single 
diskette drive, a model 5536-IWS CRT work 
station with 64K bytes of memory and a model 
5531 ·IP impact matrix printer. Features 
include text movement, copy, search, 
replace, automatic centering, right justifica­
tion, tabbing and forward and reverse vertical 
scroll. Prices start at $5500. Wang 
Laboratories, Inc., Lowell, Mass. 

Clrcle No 201 

DATA-COLLECTION COMPUTER. The MBO 
data-collection computer, designed to operate 
in environments too severe for disk drives, 
printers and other peripherals, is a 
self-contained system with a rugged carrying 
case and its own power supply. Based on a 
zao microprocessor, the unit includes a 
patented high-speed cassette drive capable 
of handling continuous data streams at rates 
as high as 9600 baud. Modem and terminal 
RS232C and TTY current-loop ports are also 
included. A 2K PROM can be programmed to 
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implement completely interrupt-driven control 
of the recorder and communication functions. 
Other features include 30 preprogrammed 
recorder and communications commands and 
programmable data rates to 19.2K baud. 
Applications include data logging, automatic 
testing, process control, numerical control 
and medical data acquisition. Memodyne 
Corp., Needham Heights, Mass. 

Clrcle No 202 

SHARED-RESOURCE WORD PROCES­
SOR. The Opus so is a shared-resource 
text-revision and information-handling system 
that provides explanatory menus and 
extensive operator prompts. A single key is 
used to select either a full-page display of 58 
11 o-character lines or an enlarged display of 
27 as-character lines. In addition, a four-line 
reference area at the top of the 15-in. screen 
displays status information. The system 
includes a 14.5M-byte hard-disk drive, and a 
29M·byte (sooo-page) drive is available as an 
option. The system supports as many as 
three printers and as many as six work 
stations. Each work station contains 64K 
bytes of memory and a 1 s-bit microproces­
sor, enabling it to perform most of its own 
word-processing functions. Hazeltlne Corp., 
Commack, N.Y. Clrcle No 203 

MICROCOMPUTER SYSTEM. The model 
3850A is a stand-alone, floppy-based 
microcomputer system for software­
development and distributed-processing 
applications. The system includes a zaoA 
microprocessor, 96K bytes of RAM, parallel 
and serial 1/0, an integral 12-in. CRT, a 
freestanding 93-key intelligent keyboard, an 
IBM-3740-compatible 250K-byte floppy-disk 
drive and a table-top printer. Communications 
adaptors convert TTL-compatible serial 1/0 

signals to 20-mA current loop, RS232C, 
RS422A or RS423A specifications. Price is less 
than $1 o,ooo. Xycom, Inc. Ann Arbor, Mich. 

Circle No 204 

LSl-11 SYSTEMS. Based on DEC LSl-11/2 or 
LS1-11/23 CPUS, these packaged systems 
have 32K to 1 28K words of MOS memory and 
RT-11, Rsx-11 or UNIX operating systems. A 
typical rack-mountable system consists of an 
LS1-11/23 processor with 64K words of 
memory, dual floppy-disk drives, a DLV·11J 
quad serial interface, an eight-quad-slot 
backplane and a 21 M-byte Winchester-disk 
drive. A fail-safe tape backup is optional. 
Price is less than $16,ooo. Charles River 
Data Systems, Inc., Natick, Mass. 

Circle No 205 

JOB-SHOP MANAGEMENT SYSTEM. The 
COMSHOP v minicomputer-assisted job-shop 
management system gives job shops quick, 
accurate job-estimating, jo-b-costing and 
general-accounting reports . coMSHOP v 
tracks all direct and indirect costs for each job 
and helps prepare estimates, taking all costs 
into consideration. A typical configuration 
includes 64K bytes of main memory, 20M 
bytes of fixed-disk storage, a 300-lpm printer, 
two video display terminals and a modem. 
Price is $73,ooo. Manufacturing Data 
Systems, Inc., Ann Arbor, Mich. 

Circle No 206 

PORTABLE COMPUTER SYSTEM. The 
Pss-1 , a self-contained, battery-operated 
computer system for hydrography and 
materials handling, enables data collection, 
processing and recording in the field. With 
operator-controlled interrupts and status 
inputs, the system can control external 
devices, such as distance measuring and 
depth-sounding equipment, process-control 
and environmental sensors, position plotters 
and serial terminals. Prices start at $21,000. 
Digital Design & Development, Inc., 
Hingham, Mass. Circle No 207 
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test equipment increase in base price (currently $10,500). 
Price for retrofitting K1 oo-os previously 
purchased without the interface is $1650. 
Gould, Inc., Santa Clara, Calif. IEEE-488 INTERFACE FOR LOGIC ANA­

LYZER. The K100-D 100-MHZ logic analyzer 
is now available with an IEEE-488 (GPIB) bus. 
The interface, which speeds use of the 
K1 oo-o in automatic and remote testing 
applications will be built into all newly 
purchased K1 oo-o logic analyzers at no 

Clrcle No 208 

NETWORK ANALYZER. The TP-270 SDLC/ 
SNA network analyzer measures system 
response time in on-line IBM 3270-based 
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We'll restore your floppy 
disk drive to OEM specs 
and have it back in your 

hands in 30 days: 

And we'll guarantee ~ 
it for 6 months. . 

We're Trans Datacorp, the pioneer in 14" disk drive com­
ponent remanufacturing We'll inspect every key compo­
nent of your floppy and upgrade or replace your heads. 
spindles. motors and electronics to OEM specifications­
and usually better than OEM. 

Every floppy disk drive is an individual , so we computer­
test the critical dynamic functions with up to 70 different 
diagnostics to verify the integrity of your disk drive. And 
that's why we can offer the unprecedented six-month guar­
antee on all parts and labor. 

If you use Shugart, Memorex, Pertee, IBM, CDC, MFE, or 
any other floppy ... call Randy Smith, (415) 591-5705. 

1717 Old County Road 
Belmont, CA 94002 

• after receipt of materials 

Dedicated to reducing disc maintenance 
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networks, while enabling users to inspect and 
project system loading, terminals, lines, 
modems and communication channels. The 
device also detects and measures the time 
intervals involved in all events associated with 
the SDLC line protocol. Price is $2875. 
Teleprocesslng Products, Inc., Simi Valley, 
Calif. Clrcle No 209 

SERIAL DATA ANALYZER. The model 
1640B serial data analyzer, designed to 
troubleshoot and maintain data­
communication networks and to monitor or 
simulate elements of digital networks, 
incorporates two branching modes and a 
memory bit shift that lets users check 
transmitted or received data bit by bit or 
locate clock slips and unknown sync patterns. 
The unit operates synchronously at speeds as 
high as 19,200 bps (HDX only) or 
asynchronously as fast as 9600 bps, full or 
half duplex across two- or four-wire links. 
Price is $5800. Hewlett-Packard Co., Palo 
Alto, Calif. Circle No 21 O 

RESPONSE-TIME ANALYZER. The RTA-327 
response-time analyzer measures the 
performance of data-communications net­
works based on IBM 3270, 3270-compatible 
and NCR 501 terminal systems using BISYNC 
protocols. All measurements can be made at 
the CPU or remote controller site via an RS232 
interface between the communications 
controller and modem. Price is $4875. 
Datacomm Management Sciences, Inc., 
Norwalk, Conn. Clrcle No 211 

CONTINUITY TESTER. The CBT-128 is a 
microprocessor-controlled unit that tests all 
cables, harnesses, wire-wrapped boards, 
bare PC boards and backplanes. It 
automatically tests for opens and shorts, and 
Identifies all errors by location and type of 
wiring faults, using the user's designations. 
The CBT-128 tests from 120 to 32, 768 points. 
Prices start at $2400 for the basic 120-polnt 
capability. Sensltek, Moorestown, N.J. 

Clrcle No 212 
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Tools for Mini-Computer 
System Builders 

Point 4 Supennini 

High speed computer with Nova•­
compatible instruction set. Instruc­
tion execution time-400 nano­
seconds. Directly addresses 128K 
bytes RAM. Supports over 32 termi­
nals concurrently. 

Mighty Mux Multiplexer 

Interfaces up to 128 devices to the 
Direct Memory Access (DMA) channel 
of any POINT 4 or Nova-type 
computer. Supports CRT's , line 
printers, async and synchronous 
modems, etc. 

IRIS Operating System 

The most widely used, business­
oriented, time-sharing operating 
system for POINT 4 and Nova-type 
computers . Supports Business 
BASIC , indexed random files , 
assembler, editor, data processing, 
word processing and data communi­
cation simultaneously on 32 or more 
ports. 

Micro-N Microprogrammable 
Processor 

Single board, high speed computer 
for Novas and POINT 4 s Extends the 
instruction set via user-defined 
macros; e.g. extended precision, float­
ing point , decimal arithmetic. 

Policies 

POINT 4 markets exclusively 
through system houses and OEM's, 
which it supports with lead referals, 
full one-year warranty on all products, 
extensive training, reliable service, 
high discounts, 21 month contracts 
and no bill-back. 

*" Nova" is a registered trademark of Data General Corp. 

Application Software 

MACS (Management, Accounting, 
Control System); STYLUS word 
processing; READINET PERT/CPM 
project management system. All are 
on-line, interactive and run con­
currently. 

Automat le Programming 
System 

Permits interactive definition of 
menus, screen formats, file layouts, 
report formats. FORCE generates 
structured, bug-free programs in Busi­
ness BASIC to implement your logic. 
Handles all error conditions and pro­
duces extensive documentation. 

Lotus Disc Controllers 

Single board disc controllers for 
POINT 4 and Nova-type computers. 
The Lotus 700 controls up to four 
storage module or cartridge module 
drives. The Lotus 701 controls up to 
four 10 Megabyte cartridge drives. 

The Toolbuilders 

POINT~~ 
DATA CORPORATION 
2569 McCabe Way 
lrvlne. CA 92714 (714) 754-4114 

We're looking for system house partners. 
CIRCLE NO. 82 ON INQUIRY CARD 
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components 

Z8000 MEMORY-MANAGEMENT CHIP. The 
zeo1 o memory-management unit (MMU) for 
the zeooo microprocessor provides dynamic 
segment relocation and numerous memory­
protection features for each of the zeoo1 
CPU's BM-byte address spaces. The MMU 
supplies the memory space with a logical 
structure independent of the data's physical 
location; protects the user from inadvertent 
errors, such as attempts to execute data; 
prevents a user from gaining unauthorized 
access to memory resources or data; and 
protects the operating system from unexpect­
ed access by the user. The MMU also 
supports high-level languages. Each MMU 
has 64 randomly accessible segments 
ranging in size from 256 to 64K bytes, which 
can be mapped into a total physical address 
space of 16M bytes. The zeo1 o MMU costs 
$187 in quantities of 1 o to 99. Zllog, Inc., 
Cupertino, Calif. Circle No 213 

DATA-LINK CONTROLLER. The S6854 data 
link co'ntroller, designed for S6BOO and other 
a-bit parallel-bus microprocessors, performs 
communication-link functions for the ad­
vanced data-communication control proce­
dure (ADCCP), high-level data-link control 
(HDLC) and synchronous data-link control 
(SDLC) standards. The S6854 provides the 
data-communications interface for primary 
and secondary transmitting stations in 
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stand-alone, polling and loop configurations. 
Data-transmission rates as high as 1 .5M bps 
are possible with the S6854 operating at 1 
MHz. An S6BA54 version of the device with a 
1 .5-MHZ clock rate is also available. Price in 
quantities of 1 oo to 999 in 28-pin plastic 
packages is $17.40 each. American 
Microsystems, Inc., Santa Clara, Calif. 

Circle No 214 

DOT-MATRIX LCD MODULE. The MA-B965B 
dot-matrix LCD module displays a total of 128 
alphanumeric characters and an independent 
cursor line. The display is in four lines, with 32 
characters in each line. The device includes 
CMOS LSI controlling and driving electronics, 
together with a temperature-compensated 
power-distribution circuit. Total power 
consumption is 60 mw. Price of the MA-B965B 
is $240 in single-unit quantities. Epson 
America, Inc., Torrance, Calif. 

Circle No 215 

FRONT-LOAD MICROCOMPUTER CHAS­
SIS. The M6BMMFL microcomputer chassis 
permits insertion of micromodule cards from 
the front, rather than the top. The chassis has 
a built-in power supply for either 11 o or 220 
VAC operation, a card cage with a 14-slot 
motherboard and two cooling fans. Price is 
$995. Motorola Semiconductor Products, 
Inc., Phoenix, Ariz. Circle No 216 

VF DISPLAY DRIVER. The COP470 vacuum 
fluorescent display driver drives a multiplexed 
four-digit, eight-segment VF display directly, 
without additional logic. Two COP4 70s can be 
cascaded or stacked to drive an eight-digit 
multiplexed display or a sixteen-segment 
display, and by using more of the small 20-pin 
DIP chips, the digits and the segments can be 
simultaneously expanded. Data is loaded 
serially and held in internal static latches. The 
device can be operated with its own internal 
oscillator or with an external oscillator. 
Compatible with the vendor's coP400 series 
of microcontrollers, the display driver requires 

no refresh from its processor. The COP470 
costs $2.45 in quantities of 1 oo. National 
Semiconductor Corp., Santa Clara, Calif. 

Circle No 217 

TIME-SLOT CIRCUIT. The MC14418 is a 
programmable time-slot assigner circuit 
(TSAC) that is said to reduce per-channel parts 
count and simplify hardware design for 
central-office and private-branch-exchange 
digital switching. Intended for operation at 
rates as high as 2.56 MHZ on a 5V to 16V 
supply, the MC14418 supports zero to 64 time 
slots per frame. Some of the control functions 
offered include ring enable, ring trip, power 
down and tone and data control. In a 22-pin 
ceramic DIP, the device costs $8.80 in 
quantities of 1 oo. Motorola Semiconductor 
Products, Inc., Phoenix, Ariz. 

Circle No 218 

D/A CONVERTER. The NE5020, a 
microprocessor-compatible 1 o-bit DIA con­
verter, provides ±0.1 percent accuracy, with 
guaranteed monotonicity over an operating 
temperature range of 0° to 10° c. The 24-pin 
chip incorporates a voltage reference, 
application resistors, output summing 
amplifiers, data-bus-compatible latches and 
an input buffer amplifier. In quantities of 1 oo, 
plastic package DIPS cost $12, and ceramic 
DIPS cost $14. Slgnetlcs Corp., Sunnyvale, 
Calif. Circle No 219 

16-CHANNEL 8-BIT DATA-ACQUISITION 
SYSTEM. The DAS-952R single-chip data­
acquisition system enables any one of 16 
single-ended channels of analog information 
to be selected and digitized to a resolution of 
e binary bits at a system throughput rate as 
high as 15.5 kHz. Designed to interface with 
microprocessors, the 40-pin plastic DIP 
requires only an external reference, a clock 
and a connection to a +5v power supply. 
Price is $37.50 in quantities of one to 24. 
Datel lntersll, Mansfield, Mass. 

Circle No 220 
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More tnetnory on board 
and a custotn-design capability. 

Metnory systetns frotn Texas Instrwnents. 
Quality. Reliability. Compatibility. And 
more memory on board than anybody 
else can offer. These are just a few of 
the many user benefits inherent in Tl's 
new add-in memory modules. 
Here's more: 

TMM20000 modules 
This high-speed module is fully com­
patible with the DEC PDP-11 family of 
UNIBUSt computers. It's the only 
available module that offers enhanced 
system reliability through error detec­
tion and correction (EDAC) on board. 

High-density, 256K x 16 bits organi­
zation plus 6 bits for EDAC, make Tl's 
new TMM20000 the densest add-in 
module ever. Operation from a single 5-
V supply with low power consumption 
is another big plus. 

Programmable options include 
modified or extended UNIBUS, 110 
page size, control status register ad­
dress location, and error status regis-

ter. 'l\venty-two address lines allow for 
expansion to 2M words. 

TMMIOOOO modules 
Two versions. Both Q-BUSt and 
Q-BUS PLUSt compatible. Q-BUS for 
LSI-11/2. Q-BUS PLUS for the newly 
announced LSl-11/23. The TMMl0000-
01 with parity. TMMl0000-02, without. 
Both modules use 5-V only technology 
storage devices for high performance 
and low power. 

These add-in modules, organized 64K 
x 16 bit words, with an additional 2 bits 
for parity (01 only) are the densest 
available on a standard DEC "dual" 
board. An optional feature allows ex­
tended addressing to 1 megabyte. Fast 
access and cycle times, too. 

Basic storage unit 
All TI-designed add-in memory sys­
tems employ a state-of-the-art 5-V 
memory technology. The basic storage 
unit makes possible such module fea-

tures as increased board densities, 
lower power dissipation, improved 
performance and enhanced system 
reliability. 

These same advantages will be 
available to users who require produc­
tion of custom memory systems. 

Custom capability 
If you need custom memory systems in 
production quantities, be sure and talk 
to TI. We'll custom-design modules for 
specific applications with the same high 
quality, reliability and meticulous at­
tention to cost-effectiveness that our 
standard modules offer. 

For price and availability informa­
tion, call your nearest TI 
Semiconductor sales 
office or authorized dis­
tributor. Or contact Texas 
Instruments, Box 1443, 
M/S 6958, Houston, Texas 
77001. (713) 490-3746. 

Fifty Years 
I 

of . nnovat1on 

~ 
TEXAS INSTRUMENTS 85211A 

t Trademark Digital Equipment Corp . 
© 1980 Texas Instruments Incorporated INCORPORATED 
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disk/tape 
FLOPPY-DISK DRIVE SUBSYSTEM. The 
two-drive 9895A floppy-disk subsystem , 
designed for the vendor's 1 ooo Series 
minicomputers and HP-85 personal comput­
ers , uses a double-sided, double-density 
format to store as much as 1.2M bytes per 
drive. Said to be the first double-sided 
floppy-disk drive to incorporate an IEEE 458 
interface, the 9895A can also be used with the 
vendor"s Series 9800 Systems 35 and 45 
desk-top computers. Price, including control­
ler, is s0000. Hewlett-Packard Co., Palo 
Alto, Calif. Circle No 227 

FIXED/FLOPPY-DISK MEMORY SYSTEM. 
The model 1850 disk memory system 
incorporates a 1.6M-byte 8-in. floppy-disk 
drive and a SM- or 1 OM-byte 8-in . Winchester 
in a single cabinet. The two drives also share 
the same power supply and are tied to a 
proprietary disk controller/interface that can 
support as many as two systems. The model 
1 850 is software-compatible with most 
rns-00 and Apple oos systems. Prices range 
from $3495 to $4695 . Lobo Drives 
International, Goleta, Calif. Circle No 228 

160M-BYTE DRIVE. The 80-160 disk drive 
stores more than 160M bytes on an 
SMD-compatible removable disk pack. The 
drive operates at 768 tpi--Oouble the track 
density of SMD drives-using an MFM 
recording method. Access time averages 30 
msec .. and transfer rate is 1 .2M bytes per 
sec. Single-unit price is $11,000. Ball 
Computer Products, Sunnyvale, Calif . 

Circle No 229 

DOUBLE-SIDED, DUAL-FLOPPY DRIVE. 
The model 9895A double-density floppy-disk 
drive provides as much as 2.36M bytes of 
mass storage for the HP 1 ooo Series L, E and 
F; the HP-85 personal professional computer; 
and the HP 9825 and HP Series 9800 Systems 
35 and 45 desk-top computers. The drive 
uses the HPIB, HP's implementation of IEEE 
Standard 488-1978. A built-in controller 
enables the 9895A to recognize whether a 
disk has been recorded on one or two sides 
and enables it to exchange data in most 
cases with other systems that use the IBM 
3740 single-sided, single-density format, 
provided additional software exists on the 
host computer. A 9895A dual-drive with 
controller costs $6500. Hewlett-Packard 
Co., Palo Alto, Calif. Circle No 230 

DISK SYSTEM FOR VA. The DD so disk 
memory systems for the DEC VAX-11 /7SO 
provide SOM to 600M bytes of storage per 
drive. The systems, which use removable and 
fixed media, come with a microprocessor­
based disk controller and an sa1-bus 
interface. Other features include compatibility 
with DEC's VMS operating system, 7-byte 
on-the-fly error correction for both header and 
data and transfer rates as high as 1209K 
bytes per sec. Prices for a 600M-byte drive 
with controller start at $37,ooo. Diva, Inc., 
Eatontown, N.J . Circle No 231 

HARD-DISK SUBSYSTEM. The model 16 
hard-disk subsystem provides from 32M to 
96M bytes of bulk storage for the vendor's 
Series 0000 or Series sooo microcomputer 
systems. The subsystem incorporates a 
removable 16M-byte SMD cartridge drive for 
backup and a 16M-, 4SM- or SOM-byte 
Winchester-disk drive. Also included is a 
model 490 hard-disk controller that supports 
either DMA or programmed-1/0 (PIO) data 
transfer at a maximum rate of 1 .2M bytes per 
sec. Prices start at approximately $1 o,ooo. 
Industrial Micro Systems, Orange, Calif. 

Circle No 232 

TO EVERYONE WHO'S SAID,"EXPANDING A DATACOMM 
NETWORK IS A FINANCIAL NIGHTMARE; 
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BULL. 
Every DCA statistical 
multiplexor/ network 
processor is modular in 
design, so you can add 
DCA components - not 
~P-lace them - as your 
network needs expand. 
Since 1974, this approach 
to growth has made DCA 
networks the most adapt­
able and cost-effective 
on the market. And we 
can't begin to describe 
all the other advantages 
of a DCA network- call 
or write for our brochure 
today. 
Digital Communications 
Associates, Inc., 135 
Technology Park/Atlanta, 
Norcross, GA 30092 
404/ 448-1400. 

= ENGINEERED 
ID EXPAND 
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When It Comes 
To Add-on Memory . •• 

LOBO 
Has It All. 

LOBO DRIVES manufactures a full line of S-1 00 
computer compatible disk drives. All drives are 

software compatible with most S-100 disk operating 
systems and applications software programs. Only 
LOBO DRIVES offers you the variety and choice of 
floppy and fixed disk drives. Choose from 5V. and 

8-inch floppies, 5 y, and 8-inch Winchester technology 
fixed disk drives, and several Floppy/Fixed disk 
combinations. Each LOBO DRIVES system is 

thoroughly tested and burned-in and has the famous 
LOBO DRIVES One Year, 100% Parts/Labor 

Warranty. 

MODEL 400 51Ai·INCH FLOPPY 
DISK MEMORY SYSTEM 

A high-speed (298) Msec Access), high­
reliability (8000 hrs MTBF), low-cost floppy 
disk memory system. It is available in both 
soft and hard sector formats , and a choice 
of single or double density configurations. 

• Up to 220 KBytes Capacity 
• Single/Double Density 
• Soft Sector Format 
• Complete Software Compatibility 

MODEL 800/850 DUAL FLOPPY 
DISK DRIVE MEMORY SYSTEM 

MODEL 1850 DUAL 
FLOPPY/FIXED DISK MEMORY 

SYSTEM 

No more worries about back-up. LOBO 
DRIVES has combined the latest state-of­
the-art Winchester technology with the pro­
ven reliability and dependability of its Model 
850 8-inch floppy disk drive to bring you the 
ultimate in memory expansion for your 
S-100 computer. The Model 1850 is the 
ideal memory system for small business 
and word processing applications. 

• 5 or 1 O MByte Fixed Disk Capacity 
• 1.6 MByte Floppy Disk Capacity 
• Software Compatibility 
• Sealed Environment 
• Winchester Reliability 
• 70 Msec Average Access Time 

MODEL 950 DUAL 
FLOPPY/FIXED DISK MEMORY 

SYSTEM 

All the advantages of Winchester 
technology fixed disk memory: large 
capacity (6.38 MBytes) , high speed (170 
Msec avg . access time), and extended 
reliability, combined with the convenience 
of a built-in floppy disk back-up in one 
cabinet. Only LOBO can bring you the 
storage capacity of 16 mini-floppies at a 
fraction of the price . 

• The Storage Capacity of 1 6 Mini-
Floppies 

• Built-in Back-up 
• 170 Msec Access (Avg) 
• Software Compatibility LOBO DRIVES offers you a choice of 

single-sided, single or double density 
(Model 800) or double-sided, single or 
double density (Model 850) dual 8-inch 
memory subsystems. Each system comes 
complete with chassis and power supply, 
cables, controller and interface. 

See your nearest dealer, call , or write for the complete LOBO DRIVES story 
find out just how competitively priced a quality drive can be. 

• Compatible with Most S-100 DOS 
Systems 

• Up to 3.2 MByte Capacity 

MINI-MICRO SYSTEMS/September 1980 
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935 Camino Del Sur 
Goleta, California 93017 
(805) 685-4546 
Telex: 658 482 

151 



THE SYSTEM BUILDERS' CHALLENGE 
Your customers demand quicker results , more throughput, 
higher precision, better resolution , or higher quality output. 
Your challenge: How to offer a significant increase in per­
formance or capabilities without pricing yourself out of 
the market. 

THE FPS SOLUTION 
If your product uses a general purpose minicomputer for nu­
merically intensive computations, you should investigate the 
FPS-100. When connected to a mini , the FPS-100 makes a 
low-cost system with supercomputer capabilities. 

~~ 
E5+~= 

l~~COM~IJR 
U~e1R1~RM11N1cb. 

Performance improvements of more than 200 times are pos­
sible, depending upon your application. 

EASYTOINCORPORATE 
An extremely high performance real-time arithmetic proces­
sor designed to crunch reams of data and handle complex 
computational tasks with relative ease ... and at minimal 
cost*. The FPS-100 is completely programmable and it's 
adaptable to a variety of host computers, using either integer 

FPS Sales and Service Worldwide: Boston, Calgary, Chicago, Dallas, Den­
ver, Detroit, Houston , Huntsville, Los Angeles , New York , Orlando, Ottawa, 
Philadelphia, Phoenix, Portland, San Francisco, Toronto, Washington , D.C. 
International offices: Geneva, London, Munich , Paris, Tel Aviv (Eastronix, 
Ltd.), Tokyo (Hakuto Co. Ltd .) 
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or floating-point formats . It executes up to 8-million floating­
point operations per second with 8-decimal digits of precision 
.. . satisfying most applications . 

EASY TO USE 
We make the FPS-100 easy to use with two FPS-100 Resi­
dent Real-Time Operating Systems, and comprehensive de­
velopment software such as a special FORTRAN 
Cross Compiler, Assembler, Simulator, Debugger, General 
Math Library of 250 routines, an Image Processing Library 
and a Signal Processing Library. With these effective tools , 
your investment in development time is minimized. 

THE TREND IS CLEAR 
Discover the FPS-100 solution, as have those OEMs and 
System builders who are leaping ahead of their competitors 
in applications such as CAD/CAM, Image Analysis, Real­
Time Signal Processing , Seismic Analysis , and Non­
destructive Testing . 

Contact your nearest FPS Sales Engineer for more informa­
tion or call , toll free, Jim Strelchun, FPS-100 Product Manager. 

·as low as $17,899 in OEM quantities. 

FLOATING POINT circle #BS for more 
SYSTEMS, INC. information 

. Circle #86 for con-
... the world leader 1n array processors. tact by FPS 

CALL TOLL FREE (800) 547-1445 
Ex. 4999. P.O. Box 23489 (S 500) , 
Portland, OR 97223 (503) 641 -3151 , 
TLX: 360470 FLOATPOINT PTL 
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power supplies 

BATTERY BACKUP UNIT FOR ECLIPSE. 
This single-board battery-backup unit 
maintains power to the CPU and memory of 
Data General ECLIPSE S/2SO, C/3SO and 
M/600 minicomputers. The vendor has 
enhanced its AO S software to provide 
battery-backup users with an orderly 
processing shutdown when an AC power 
failure occurs. The backup unit is 7 in. high x 
27 in. deep and weighs 81 lb. It mounts in the 
chassis next to the CPU and is cabled to the 
CPU bus bars. The unit is air-cooled and 
rechargeable, requiring no separate AC 
power. Price is s2000. Data General Corp., 
Westboro, Mass. Circle No 221 

AC LINE PROTECTORS. The OLP series of 
AC line protectors combine the functions of AC 
line conditioners and uninterruptible power 
systems to isolate small computers from AC 
line noise, voltage transients, low - voltage 
conditions and power failures. The OLP s, 1 o 
and 1 s line protectors supply 60 Hz, 120 VAC 
power with maximum current outputs of SA, 
1 OA and 1 SA, respectively. AC power is 
produced by an electronically controlled and 

regulated inverter using digitally controlled 
pulse-width modulation. The inverter is fed by 
a 90 voe supply powered by the AC line or by a 
72 voe battery bank. The OLP s costs $18SO, 
including batteries. Dlsplex, Inc., Glen Cove, 
N.Y. Circle No 222 

AC POWER CONDITIONERS. The w-model 
VOL TECTOR Series s AC power conditioners 
remove electrical disturbances from power 
lines to protect minicomputers and word 
processors. They are effective against both 
common-mode (line-to-ground) and trans­
verse or differential-mode (line-to-line) forms 
of interference. Models are rated at 1, 2, 3, s, 
1 o, 1 sand 20 A. Prices range from $148 (1 A) 
to $393 (20A) . Pilgrim Electric Co., 
Plainview, N.Y. Circle No 223 

POWER-LINE CONDITIONING REGULA­
TOR. Stabiline Computer Regulators provide 
an output of 12ov rms, ± 3 percent, over an 
input voltage range of 9SV to 13ov, as well as 
60 de common-mode noise rejection. The 
units come in cabinets to blend with office 
decors. Stabiline Regulators cost $32S to 
$82S , depending on model. Superior 
Electric Co., Bristol , Conn. Circle No 224 
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FIVE-OUTPUT SWITCHER. The model 
cs 1 oo switching power supply, designed for 
small floppy- or fixed-disk-based microcom­
puter systems, has five outputs : + sv at 9A, 
+ 24V at 2A (4A peak) , - sv at 3A, + 12V at .SA 
and - 1 2v at .SA, with a total maximum output 
of 1oow. Input is 11s or 230 VAC, ± 10 
percent, 4 7 to 63 Hz. Features include 
overvoltage protection on the +sv output, 1 
percent line and load regulation, soft start 
during power up and short-circuit protection. 
Price is s2so in quantities of one to nine. 
Microcomputer Power, Inc., Santa Clara, 
Calif. Circle No 225 

ULTRA-LOW-NOISE DC/DC CONVERT­
ERS. The FC series of low-noise oc/oc 
converters provides dual outputs of ± 1 2 voe 
at ± 3S mA and ±1S voe at ± 30 mA and 
accepts inputs of 4.S voe to s.s voe, 1 o.8 voe 
to 1 s.o voe, 21 .6 voe to 30 voe and 42.0 voe 
to S6.0 voe (s voe, 12 voe and 43 voe 
nominal , respectively) , depending on model. 
The units are equipped with a pi input filter to 
minimize input reflected ripple and have 
five-sided electrostatic shielding and tape­
wound toroids to minimize radiated EMI. 
Fe-series converters costs $S9.9S. Semicon­
ductor Circuits, Inc., Haverhill , Mass . 

Circle No 226 

Line Printers for End Users 
and System Integrators 
Improves Profit* 

* Volume '1iscounts 
* Dataproducts Technology 
* 30-50% savings r------------------------------
* 125-1800 LPM 
* 30-day delivery 
*Nationwide service 
* Over 50 Interfaces and Controllers 

to choose from 
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To: BOS Computer Corporation 
1120 Crane Street 
Menlo Park, CA 94025 
(415) 326·2115 
1WX 9103732005 (BOS MNPK) 

MMS9 

The Computer System I Use ___ ____ _ 

Name--------------~ 

Title: _______________ _ 

Company _____________ _ 

Stree'----------------

City• _______ Stat~ZiP----

Telephone ( ______ Ext. ___ _ 
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data entry 

MICROPROCESSOR-BASED DATA-ENTRY 
SYSTEM. The UNIQUE Micro/Data collection 
system, a data-entry system based on Data 
General's MP1 oo microprocessor, is designed 
to operate in small installations that require 
comprehensive data-entry capability. Its 
features include data security; real-time 

editing, validation and table look-ups; 
high-volume data entry; and user selectable 
data-verification methods. Operating as a 
stand-alone system, Micro/Data can support 
batch communications over synchronous or 
asynchronous lines using either RJE 
(2780/3780) or HASP protocols. The system 
costs approximately $17 ,ooo Data Commu­
nications Corp., Memphis, Tenn. 

Clrcle No 233 

REMOTE BATCH TERMINAL. The Alpha­
verter/Series 400 remote batch data-entry 
terminal provides alphanumeric capability 
and programmability. The terminal measures 
7V• x 14 x 10 in. and includes a 55-key 
typewriter-style keyboard with an embedded 
numeric keypad, a 5 x 7 dot-matrix impact 
printer and a cartridge tape drive. 
Telecommunications are handled via a built-in 
modem and acoustic coupler, a data access 

----------------------------------, arrangement (DAA), enabling the host to poll 
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Good News for DEC and Perkin-Elmer Users 
That's our way of letting you know 
that DIVA now offers a disk sub­
system with capacities of greater 
than 600M/ bytes per drive, and up 
to eight drives. They're available for 
the DEC Unibus® series of PDP-11 
minicomputers, the high-speed 
cache PDP-11 / 70 series, and the 
Interdata line of minicomputers, 
including the 3220 and 3240. 

The heart of this system is 
our Computroller V, a third-genera­
tion disk controller that offers you a 
software-transparent system that 
allows up to 1209 K/ bytes data 
transfer per second, processor­
independent features such as error­
correction and self-testing-and a 
well-earned reputation for reliability. 

Especially critical to this 
reliable operation is the Compu­
troller' s internal error correction 
(ECC) design. It accommodates the 
increased densities of the new 
600 M/byte drives because the 
7-byte ECC is on both header and 
data fields, which calculates and 
corrects for burst errors up to 
11 bits on-the-fly-all internally. In 
short, you can dramatically increase 
throughput. The kicker is that you 
can get it for about 50% less than 
the computer manufacturer would 
offer it for-if they had it to offer. 

For more information, call 
or write DIVA, Inc., 607 Industrial 
Way West, Eatontown, NJ. 07724; 
(201) 544-9000. 
• ~1sterM traderrwks of Digit.Ill E.qu1pment Corporatoon 

How would '-811 
liketopuSh 

38,400,000,000 
bits? 
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the Alpha-verter remotely or an RS232 (V.24) 
interface to a modem. Small-quantity prices 
for the Alpha-verier range from $2850 to 
$3800 Digitronics, Cumberland, R.1 . 

Circle No 234 

MARK-SENSE READER. The Series 1 oo 
MBS mark-sense readers can read marks 
made with felt-tip markers, ballpoint pens, 
pencils and other writing instruments. These 
remote data-collection stations accept card 
data in any format, reading the data 
continuously, column by column. These 
readers can process cards ranging in length 
from 22 columns to as long as is practical. 
Price of the 1 oo MBS Series readers is $1495 
in OEM quantities. Peripheral Dynamics Inc., 
Blue Bell, Pa. Circle No 235 

SPEECH-RECOGNITION UNIT. The model 
1000 is said to be the first low-cost, 
industry-compatible speech-recognition unit 
to provide speech-input capability for any 
RS232c-compatible terminal. The unit, which 
uses digital-filtering and pattern-matching 
techniques to analyze audio input, automati­
cally transfers its output to the computer in 
standard ASCII format. The model 1000 can be 
trained to recognize as many as 64 words or 
phrases, each as much as 3 sec. long, and is 
compatible with all common programming 
languages, including FORTRAN, COBOL, 
Pascal and BASIC. Price is approximately 
$3000. Heuristics, Inc., Sunnyvale, Calif. 

Circle No 236 
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They do more and cost less than any terminal they emulate. 
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interactive terminals with the optional extended keyboard ; quantity 
discounts are available. Perkin-Elmer Corp., 
Flanders, N.J . Circle No 237 

ROM. The MASter can be downloaded from a 
host computer, floppy disk or tape drive. Its 
video display uses a 7 x 9 dot matrix in a 9 x 
13 field on a 12-in. CRT, displaying all 128 
ASCII codes, 24 lines of 39 or so characters, a 
25th line status display, inverse or normal 
background and any combination of inverse, 
half-intensity, blink, double-wide, underscore 
and nondisplay attributes. The keyboard has 
a.numeric pad and cursor, status configura­
tion and editing function keys. Price is $1995. 
Micro Application Systems, Inc., Minneap­
olis, Minn. Circle No 239 

EDITING TERMINALS. The model 1250 
Super Owl editing terminal, which is available 
with either of two detachable keyboards or a 
light pen, has communications modes that 
minimize host computer loading and 
maximize host control. Both its configuration 
details and 12 (shiftable to 24) function keys 
are programmable from the keyboard or 
downline from the host. The information is 
stored in a nonvolatile EAROM, enabling a 
user to generate messages as long as 400 
bytes (total) by depressing a single key. Price 
is $1990 with the standard keyboard or $2085 

PORTABLE GRAPHICS PRINTING TERMI­
NAL. The Execuport 400G , a 16-lb. portable 
terminal with a built-in acoustic coupler, 
produces so- or 1 36-column thermal printout 
on paper or transparent film . For graphics 
output, the terminal uses modified ASCII print 
code with special graphic characters. For 
alphanumeric output, it uses the standard 
12a-character ASCII code. Resolution in either 
switch-selectable mode is 1920 points per sq. 
in . (40 x 48). The single-unit price of $3795 
includes a one-year warranty covering all 
parts and service; quantity discounts are 
available. Computer Transceiver Systems, 
Inc., Paramus, N.J . Circle No :.!38 

INTELLIGENT TERMINAL. Based on the 
miniMAS series of smart CRT terminals, the 
MASter weighs approximately 20 lbs. and 
draws sow . The terminal uses two 
microprocessors: a za to control the video 
display and a 6800 to provide intelligence. 
The unit also includes 48K bytes of user RAM; 
system routines are contained in 4K bytes of 

FRENCH/ASCII TERMINAL. The LGR-2F 
terminal includes an ASCII upper- and 
lower-case character set and an upper- and 
lower-case French character set to CSA 
specification Z243.4 set 1 and set 2. All 
control codes can be displayed as symbols on 
the screen to assist in program debugging. 
Other features include an so x 24 display on 
a 12-in. CRT and a detachea keyboard with a 
1 s-key numeric pad. The LGR-2F also 
includes an RS232C interface with 1 03-type 
modem handshaking and operates at eight 
data rates ranging from 11 o to 9600 baud. 
Cybernex Ltd., Mississauga , Ontario , 
Canada. Circle No 240 
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ADD VIDEO DISPLAY! 
DIRECT ACCESS VIDEO MEMORY 
FOR THE PERFORMANCE MINDED LSl-11, PDP-11 USER . .. 

The VIURAM family of video interfaces with advanced 
features makes your display 1/0 a natural extension of 
your computer software, not a choke point. Our direct­
access display hardware, by avoiding cumbersome 
serial methods, provides maximum efficiency, FAST 
character and pixel thruput, and extreme ease of 
software design. BUS, CPU time spent in display 
refresh and update is held to an absolute minimum, 
freeing the computer for other tasks and freeing the 
software designer to concentrate on his application. 

Our Direct Display Interfaces are Used in: 
0 Process Control Systems D High-Speed 
Computerized Tape Editing 0 Typesetting 

We have the comprehensive solution to your high­
performance display needs Available Now. 

D Color, Monochrome 
0 Alphanumeric, Graphic 
D Programmable or Fixed Character Set 
D Programmable or Fixed Format 
0 Support Software 

If you are designing a video display capability into 
your system or are unhappy with the performance 
of your present unit, call us today! We'll show you 
some alternatives. 

D Terminal Emulation D Foreign Language 
Displays D Word Processing D Factory 
Production Control O Computer-Aided­
Design D Many Other High Efficiency Display 
Applications 

Peritek 
Contact Tom Birchell at: 

3014 Lakeshore Avenue 
Oakland, California 94610 
(415) 465-9000 corporation 

Computer Technology Division 
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LEVI'S 

Special effects 
take more 

than a computer. 

Hollywood's Robert Abel & Associates holds 
nine Clios-advertising's Oscars-for making 
computer-controlled dramatic effects for 
products like 7-Up and Levi's. 

Ask Bob Abel and he'll tell you he relies on 
System Industries' disk storage for his 
PDP·11/60s. When he's in the thick of creating TV 
commercials that dazzle the eye and capture the 
imagination, the last thing he wants to hear about 
is equipment failure. 

"In this business, concept and esthetics must 
be supported by unfailing hardware," says Abel. 
"That's why we'll buy System Industries when we 
expand our storage." 

Reliability isn't a special effect. It's another 
good reason why you should select System 
Industries to help you cut minicomputer disk 
storage costs. 

7-Up, PDP-11/60, and Levi's are registered trademarks. 

Systemlindustries 

In the U.S.: 525 Oakmead Parkway, P. 0 . Box 9025, Sunnyvale, CA 94086, (408) 732-1650, Telex 346-459. In Europe: System Industries U. K., System House, 
Guildford Road , Woking, Surrey, GU22 700, England, (048 62) EIJ77, Telex 859124. Atlanta: (404) 231 -3640 Boston: (617) 332-3220 Chlcago:(312)642-5456 
Cincinnati: (513) 771-0075, (513)874-55/J3 Hou•ton:(713) 497-7224 Los Angeles: (213)557-0384 New Jersey: (201)839-8650 New Yorl<:(212)953-0315, (516)482-6082 
Orange County: (714) 754-6555 Rhode Island: (401) 73!Hl070 Washington, DC: (703) 734-9700 West Gennany: (06102) 5464/5 Sweden: 08-63 62 74 
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data acquisition 
REMOTE DATA ACQUISITION SYSTEM. 
The RIM line of data acquisition system 
modules for Data General computers is aimed 
at applications where a data or signal source 
is located at a distance from the computer. 
RIM modules may be located as far as 500 ft. 
from a central processor when 4-MHZ transfer 

rates are used. At 1 km. distances, 16-kHz 
operation is possible. System modules 
include Alo converters, 64-bit digital 1/0, 

multiplexors, line controllers, a resistance 
temperature converter, thermocouple con­
verters and several other signal-handling 
modules. As many as 16 modules of any type 
may be daisy-chained on a single line. 
Precision Data Systems, Tucson, Ariz. 

Clrcle No 241 

WOnt more zest in your PDP-11 ? 
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Plug a UMC Into your PDP-11 
and get a~- system 
on your UNIB • 

The UMC Is a modular system 
of boards and support software. 
It plugs Into your UNIBUS, shares 
work with your POP-11 and gives 
you powerful Independent pro­
cessing. 

Use the UMC system for termi­
nal control or network attachment. 
Have It serve as an Intelligent 
controller. Or use It for data 
acquisition, pre-processing or 
post-processing. 

Since the UMC system Is 
modular, It's flexible. It conforms 
and grows to meet your demands. 
Select only the UMC components 
that serve your specific needs: 

UMC Proceeeor Bomd. With 
Z80 microprocessor, 4K bytes 
static RAM, room for 16K bytes 
user PROM, 2 serial 1/0 lines and 
up to 3 OMA channels. 

UMC Memory Board. Has up 
to 64K bytes RAM and space for 
32K bytes PROM. Use multiple 
boards for extra memory. 

UMC Serial 1/0 Board. Up to 
16 full-duplex channels with Inde­
pendent microprocessors and 
programmable baud rates. Extra 
boards serve extra llnes. 

UMC T.-mlnal 1/0 Bomd. Has 
8 full-duplex RS-232C channels, 
a Z80 microprocessor, 32K bytes 
RAM and space for 16K bytes 
PROM. 

UMC ProtoHex Board. For 
custom wlrewrap work. 

UMC Software Development 
System. Run It in your POP-11 to 
support writing UMC programs. 

UMC Sottw.e Appllcatlon 
Packages. For various protocols 
2770, 2780, X.25, HASP, 3270, 
ADCCP and others. 

Now then, want to hear more 
about adding zest to the old 
PDP-11? Contact ACC right now. 

ASSOCIATED COMPUTER CONSULTANTS 
228 EAST COTA ~TREET, DEPT. R. SANTA BARBARA. CA 93101 . 

(805) 963-8801 . TWX 910 334~4907. 

Wire-Wrap is a registered trademark of Gardner-Denver Co. PDP and UNIBUS are registered trade­
marks of 01 tal Equipment Cor • Z80 is a reg1slered trademan<, of Zif , Inc. 
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33-NSEC. AID BOARD. The TDC1014PCB AID 
converter evaluation board contains all the 
components needed to perform a 6-bit Alo 
conversion in 33 nsec. The 411.!- x 511.!-in. 
board accepts and digitizes a 1 v peak-to­
peak signal from a 75-ohm source at sample 
rates from oc to 30M samples/sec. The 
TDC101PCB is powered by +5 and ±15V 
supplies, with the reference voltage 
generated on the board. The board comes 
with its own 44-pin card-edge connector and 
operating instructions. Price is $168 in 
1 oo-unit quantities. TRW LSI Products, El 
Segundo, Calif. Clrcle No 242 

APPLE II DATA ACQUISITION. The miniMUX 
aoo series of remote multiplexing compo­
nents enables an Apple 11 microcomputer user 
to create his own data acquisition and 
controls system. Applications include energy 
control of commercial and industrial facilities, 
remote site monitoring , lighting control, 
remote video camera control, liquid storage 
tank gauging systems and others. A starter kit 
that includes an RS232C or Apple 11 interface, 
miniMux 801 1/0 terminal with eight inputs and 
seven outputs and a miniMUX ao2 analog 
terminal with one a-bit resolution input 
channel and seven outputs sells for $895. 
American Multiplex Systems, Inc., Fuller­
ton, Calif. Circle No 243 

DEC-COMPATIBLE ANALOG BOARDS. 
This pair of half-quad-size analog boards 
interfaces with DEC Ls1-11, 11 /2 and 11 /23 
microcomputers. The model 111 3AD low-level 
analog digitizer board has a software­
programmable gain amplifier that allows 12 
bits of resolution over ± 10, 20, 50, 100 and 
500 mv inputs. The model 1113 EX expander 
card expands to as many as 1 28 low-level 
input channels in 1 6-channel increments. An 
optional cold junction compensation circuit 
allows direct interfacing of thermocouples. 
The boards range in price from $1045 (eight 
channels) to $1470 (16 channels) per pair. 
ADAC Corp., Woburn, Mass. Clrcle No 244 
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interfaces 
and controllers 
CARTRIDGE TAPE CONTROLLER. The 
model 570 controller uses bit-slice technology 
to support as much as 68M bytes of tape 
storage on the DEC a-bus. The quad-sized 
board, which provides software compatibility 
with operating systems that support 
TM 11 /Tu1 o tape systems, handles most 
popular 6400-bpi cartridge tape drives . 
Features include data··integrity verification 
and mixed-capacity capability. Price is $1125 
in OEM quantities. Xylogics, Inc., Burlington, 
Mass. Circle No 245 

INTELLIGENT CONTROLLER. The ISC 
4000, a microprocessor-controlled multide­
vice storage control unit, simultaneously 
supports as many as four fixed disks and four 
backup devices. A proprietary micropro­
gramming design and controller architecture 
enables the unit to be attached to a wide 
range of computers and drive types without 
control unit replacement. The 1sc 4000 scans 
data on each disk to make data- and 
address-dependent decisions. Differences in 
data rates between Winchester disks and 
slower system channels are handled with a 
2048-byte buffer; maximum data rate is 2.SM 
bytes per sec. The 1sc 4000 provides for 
overlap on disk seeks and tape motion on all 
drives in the system, and all read , write and 
scan data commands can implement implied 
seeks and multisector operations. Data 
Management Labs, Inc. San Jose, Calif. 

Circle No 246 

LINE-PRINTER CONTROLLER. This line­
pri nter controller for 16- and 32-bit 
Perkin-Elmer computers resides on a 
halfboard that contains Centronics, Data -
products and Data Printer interfaces. The 
controller, which accommodates printing 
speeds as high as SOOK bytes per sec. (3700 
lpm), is software-compatible with both os/16 
and os/32 and with host-supplied diagnostics. 
Low-power Schottky 1cs are used to reduce 
power-supply drain to o.sA at sv-said to be 
half the power required by equivalent 

160 

Perkin-Eimer controllers. Price is $650 in 
single-unit quantities, with OEM discounts 
available . Macrolink, Anaheim , Calif . 

Circle No 247 

FLOPPY-DISK CONTROLLER/RAM CARD. 
The FFD-1, a MULTIBUS-compatible card 
designed around Western Digital's FD-1795 
formatter/controller chip, contains 32K bytes 
of dual-ported RAM and a multimode OMA 
disk-drive controller. The board, which can 
control as many as four single- or 
double-sided a-in. floppy-disk drives, supports 
both FM and MFM recording formats . 
Nonstandard sector lengths of s 1 2 or 1 024 
bytes can also be used. The command 
repertoire of the FD-1795 includes 
single/multiple-sector read and write with 
automatic sector search and entire-track-write 
for disk formatting. Data transfers can be 
either programmed 1/0 or OMA. The on-board 
RAM, which can be used as either a disk data 
buffer or as system memory, can be enabled 
or disabled in 4K-byte increments through 
programmed 1/0 commands. Matrox Elec­
tronic Systems Ltd., Montreal, Quebec. 

Circle No 248 

CARTRIDGE TAPE CONTROLLER. The 
1c-1ao, a full OMA cartridge tape controller for 
the DEC PDP-11, emulates the TM-11 /TU-1 0 
1h-in. magnetic-tape system. Built-in trimode 
formatting enables users to select drive type 
and format with densities from 1 600 to 
6400 bpi. The controller mounts in any two 
adjacent SPC slots and connects with the 
cartridge drive via two ribbon cables. 
Western Peripherals, Tustin , Calif. 

Circle No 249 

DATA CONVERTER. The oc-6 parallel-to­
serial data converter can be introduced into 
terminal-to-modem systems using normal 
software without disturbing system configura­
tions or capabilities. Features include flexible 
output formatting , selectable data rates from 
112.s to 9600 baud and ability to add 
formatting characters. The oc-6 accepts as 
many as 32 bits of parallel data and can 
transmit as many as 34 characters in 
response to one data-ready pulse. Science 
Accessories Corp., Southport, Conn . 

Circle No 250 
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FLOPPY-DISK DRIVE CONTROLLER. The 
F02CTR floppy-disk drive controller , a 
dual-width zao-based board that provides DEC 
RX02 emulation, plugs directly into an LSl-11 
backplane. The device can identify a drive as 
either one- or two-headed and establish the 
correct stepping rate and other control signals 
and uses a guessing algorithm to recognize 
single- or double-density (RX01 or RX02) 
formats. The F02CTR runs RX02 diagnostics 
as well as on-board, self-test diagnostics. 
Other features include 1/0 for single- or 
double-sided drive support, a DEC a-bus 
interface , OMA interrupt logic and a 
phase-locked loop for FM and MFM recording 
techniques. A s12-byte hardware bootstrap is 
built into the controller's LSl-11 interface 
section . Price is $1170 in single-unit 
quantities. Advanced Electronics Design, 
Inc., Sunnyvale, Calif. Circle No 251 

TRS-80 INTERFACE FOR STD BUS. The 
x10-TRS card directly interfaces a TRs-ao 
microcomputer with an STD BUS, enabling 
the TRs-ao to be used as a low-cost 
development system for STD BUS products. 
zao firmware for STD BUS applications can be 
assembled and edited, then transferred 
directly into the STD eus system for execution 
and debug. In the debug mode, the TRS-80 
serves as the console device through which 
the DOT-80 debug firmware (located on the 
XTD-TRS card) is accessed. The board can 
also be used to expand the hardware 1/0 
capability of the TRS-80 with STD BUS cards 
for Alo and o/A conversion, industrial control 
and other applications. Price is $260. Xltex 
Corp., Dallas, Texas. Circle No 252 

PRIORITY-INTERRUPT CONTROLLER 
FOR STD BUS. This priority-interrupt 
controller adds vectored-interrupt capabilities 
to aoas-based STD BUS systems, relieving the 
CPU from having to poll all devices to locate a 
service routine. The SB8301 accepts 1 s 
discrete interrupt inputs, resolves priority and 
generates CALL instructions during the 
interrupt acknowledge sequence. An expan­
sion connector enables cards to be cascaded 
to support as many as 64 prioritized 
interrupts. Price is $285 in quantities of one to 
nine. Micro/Sys, Inc., La Canada, Calif. 

Circle No 253 
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1fhe'610Suses a ball bearing, 
friction-free head positioner 
traveling in a spiral cam... __ _ 
resulting in Jess susceptibility 
to vibration or uneven wear. 

Main capstan features a 
fouble ball race for more 
1ccurate and friction-free _ __, 
)peration. 

LHE NEW BASF 6108 IS 
)NLY 2.1" HIGH. THREE 
i108 DRIVES FIT IN THE 
)AME VERTICAL SPACE 
lSTWO OF OUR 
:OMPETITION'S. 

Track-to-track access time 
of 12 msec; more than three 
times faster than the 
competition. 

Program-controllable door 
interlock and Shugart-sized 
faceplate options. 

Built to tight production 
specs for improved reliability 
(10, 000 hours MTBF) and 
less sensitivity to vibration. 

Consum~ only%~ much 
power as the competition, 
and generates less heat, 

Industry-standard interlace, 
power plugs and mounting 
points. 

Larger capacity than the 
competition: 40 tracks vs. 
35 tracks at single or double 
recording density .. 5 mega­
byte unformatted capacity. 

~vailable now! The New BASF Double-sided 5.25" Floppy Disk Drive. 
The new BASF 6108 is not only the 

nallest 5 .25" floppy disk drive available ... 
also offers many big advantages in terms 

.-------------------, 
BASF SYSTEMS 
OEM Peripheral Sales 
Crosby Drive, Bedford, MA 01730 

f capacity, reliability, and accuracy. BASF Please send me complete information and specifications on the 
: America's only producer of both 5 .25" I new BASF 6108 5.25" Double-sided Floppy Disk Drive. 

oppy disk drives and 5.25"floppy disk media. I Name/Title ___________ _ 

he 6108 is available for immediate delivery l Company ___________ _ 

: competitive prices. For inf?rmation, 
1 

Address Tel. ___ _ 

:nd the coup~!?- now or call, 1n the East, I City state Zip MMs-
9 

I 
>17) 271-4168, 1n the West, (714) 752-6126. L ___________________ ....1 

~BASF 
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INTELLIGENT TAPE CONTROLLER. The 
model 9655 controller interfaces EXORciser­
compatible microprocessor modules to 
Qua~tex model 200 minicartridge tape 
transports . A dedicated microprocessor­
based system with firmware provides data 
buffering and formatting and all movement 
controls without imposing on the main system 
processor, simplifying the system software 

required for tape operation. The unit can 
support two transports configured for 
1600-bpi read-after-write operation . The 
model 9655 performs al l encoding , bit 
synchronization, error detection and servo 
controls. Price is $550 in single-unit 
quantities , with quantity discounts available . 
Creative Micro Systems, Garden Grove, 
Calif . Circle No 254 
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DEC USERS 
Do you buy DH11 ®, RK11 ® , LP11 ® ·controllers for your PDP-11 ® 
minicomputers? 

DEC 
MODEL 

DH11 
RK11 

LP11 

RIAN DA 
MODEL 

1116 
14XX 
1200 

RIANDA CONTROLLER PRICE 
QUANTITY 1 CONFIGURATION 

$4500 
$2500 
$ 800 

1 SU + PNL 
1 Board 

1 Board 

-FEATURES­

* Fully software transparent * Cables included 
* Substantial OEM 

discounts 
* One year warranty * Less CPU space 

Contact RIANDA for your DEC and 
DATA GENERAL controller needs 

m~o~~g~ 
ELECTRONICS . LTD . 

2535 VIA PALMA AVE. 
ANAHEIM, CA 92801 

TELEPHONE (714) 995-6552 
TELEX NO. 181-623 

~ REGISTERED TRADEMARK OF DIGITAL EQUIPMENT CORP. 
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WINCHESTER CONTROLLER. The MICAO­
MODULE 9000 Winchester-disk drive control­
ler is said to contain all the essential functions 
of a universal controller in less than 
one-eighth the space of previous controller 
designs. All that is needed to incorporate the 
unit into a system is to add an interface for the 
host computer and the disk drive . 
MICROMODULE 9000 will interface first to the 
Memorex 101 Winchester-disk drive. The 
controller costs less than $600. Microcom­
puter Systems Corp., Sunnyviile, Calif . 

Circle No 255 

DISK CONTROLLER FOR DG6067. The 
Spectra 1 o single-board controller enables 
attachment of SMD disk drives to Data 
General-compatible computers running under 
the ADOS, AOS, IRIS or BUS/COBOL operating 
systems. Features include 2K-byte (four­
sector) RAM buffering to prevent data-late 
errors ; 32-bit ECC, correcting error bursts of up 
to 11 bits; automatic position verification to 
eliminate sector, head and cylinder address­
ing errors; and dual on-board LED error-status 
displays for user diagnosis of each of the two 
on-board microprocessors. Price is $3000 in 
OEM quantities. Spectra Logic Corp., Santa 
Clara, Calif . Circle No 256 

GPIB INTERFACE MODULE FOR HP-85. 
The HPIB interface module , said to be the 
most complete implementation of IEEE 
Standard 488 available for a desk-top 
computer, enables the vendor 's HP-85 
computer to control a wide variety of 
instruments in many data-acquisition 
applications. The module , which uses an 
on-board processor to manage the interface 
bus protocol , enables the computer to 
communicate with as many as 14 instruments 
per interface card and to achieve 
data-transfer rates as high as 25K bytes per 
sec. Price for the HPIB module is $395; a 
companion 1/0 ROM costs $295. Hewlett­
Packard Co., Palo Alto, Calif . Circle No 257 

GROUND-ISOLATION INTERFACE. The 
OPT0232 series of noise-suppression and 
ground-isolation interface modules handles 
from two to 16 data/signal lines, as well as 
ground lines, between RS232C data-terminal 
(DTE) and data-communications (DCE) 
equipment. Separate power supplies for DTE 
and DCE circuitry ensure 2500V ground-to­
ground isolation, while 6N139 optoisolators 
provide 1 5oov of isolation for each data/signal 
line. Maximum data rate is 40K bps. The 
o·PT0232-2 , which-accepts protective-ground, 
signal-ground, transmit-data and receive-data 
lines, costs $215; the OPT0232-6 , which also 
handles request-to-send , clear-to-send, 
data-set-ready and data-terminal-ready sig­
nals, costs $240 . Interface of llllnols, Skokie, 
Ill. Circle No 258 
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One phone call 
can empty your office 

of salesmen and fill your 
word processing needs. 

It's hard enough to find flexible disks, 
cassettes and mag cards that you can really 
trust. But it's next to impossible to find 
them all in one place. 

That's why you should call Syncom. 
We've got 'em all. We manufacture every 
one according to a set of strict specifi ­
cations. And our flexible disks and cassettes 
are 100%-certified. 

So tell your old flexible disk ~ 
company, the cassette -...-.. 'e~t 
people and your mag :'."! <-- C YPe 
card salesman you've ectype 
found a simpler way. ~-·-~ 
Then simply call 
Syncom at 
605-996-8200. 

-

SYNCOM® Your flexible alternative 
PO. Box 130, Mitchell , SD 57301 

©1980 Syncom. division Schwan's Sales Enterprises, Inc. 
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printers 
DOT-MATRIX PRINTER. The DP-824 
dot-matrix impact printer, for use with 
electronic cash registers and scales, retail 
ticket and label printers, medical and scientific 
instruments and telecommunications equip­
ment, prints as many as 1.2 40-column lines 
per sec. on standard 31h-in . adding machine 

tape, double-stock carbonless tapes, fan­
folded stock or labels on stock as wide as 
41h-in . Maximum printing width is 3.3 in. 
Matrix size is 5 x 7, 9 x 7 or 7 x 7, under 
software control. In quantities of 1 oo, price is 
$89 .95 for the standard printer with 
adding-machine paper feed , $95 with 
sprocket-feed. Star Micronics, Inc., New 
York, N.Y. Circle No 259 

LINE PRINTERS FOR IBM SYSTEMS. The 
models 6665, 6680 and 6610 IBM-compatible 
line printers operate at 650, aoo and 1 ooo 
lpm, respectively. Features include field 
upgradeability, system interchangeability and 
electronic partitioning, enabling the printers to 
accommodate a variety of computer 
interfaces and controllers . The printers can be 
used with IBM System/3, 34, 360, 370, 303X, 

------------------------ ---------, 43XX and Series/1, plus most other 
minicomputers. The 6665, 6680 and 661 o 
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National offers complete 
PDP-11 Interface systems 
for your IEEE-488 Bus. 

Interface Hardware 
National Instruments is an instrumentation specialist in GPIB products . 
The GPIBll series of plug-in cards for your UNIBUS T" or Q-BUS T" 
handles all handshake protocols for controlling and moving data between 
multiple instruments on the GPIB . Performs talker, listener, controller, 
system controller and extended addressing functions. 
Companion Software 
We've developed complete software packages which can be edited to do 
what you want , in the language you want . Software is provided as 
MACRO source files for use with FORTRAN, BASIC or MACRO 
under the RT-11 T• and RSX-11 '" operating systems. Optional software is 
available for UNIX'" operating systems. User level calling syntax is iden­
tical for all interface cards. We provide full software consultation for all 
our systems. 
Off-the-shelf Delivery 
To provide the best service and quality, our products are available from 
stock and carry a one year warranty. 
Other Products 
We also offer the low-cost GPIB-100 Bus Extender and the GPIB-400 
Bus Tester. 
National Instruments provides complete GPIB Interface packages with 
full support. For detailed information on products and accessories , 
contact: 

....... 7NATIONAL 
,-INSTRUllEN'l'S 

8900 Shoal Creek Building Al17 Austin , Texas 78758 512/454-3526 
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cost $16,ooo, $18,500 and $20 ,300 , 
respectively . Decision Data Computer 
Corp., Horsham, Pa. Circle No 260 

IMPACT PRINTER WITH GRAPHICS. The 
so-column De-aoosG dot-matrix printer 
includes full graphics capability and 
microprocessor control. Features include 
tractor feed, a 2K-character buffer, hardware 
UART and complete display storage from a 
standard video terminal. The printer can hold 
as much as SK bytes of EPROM firmware and 
4K bytes of RAM to control hardware 
functions , multiple character sets and 
graphics. The De-aoosG accepts paper 
widths from 1.5 to 1 o in. and up to five-part 
forms. Data rate is programmable from 11 o to 
9600 baud. Price is $995, with OEM discounts 
available. Data Electronlc Devices, Inc., 
Salem, N.H . Clrcle No 261 

LETTER-QUALITY PRINTER. The Typrinter 
221 daisy-wheel printer uses five micro­
processors to provide complete text 
formatting, including right justification and 
proportional spacing, and can respond to 
formatting commands embedded in text, 
eliminating the need for additional text­
formatting software. More than 20 fonts are 
available, and the unit can print white 
characters on a black background to highlight 
information. Said to be compatible with all 
computers using Centronics, RS232C or 
IEEE-488 interfaces, the Typrinter can also 
function as an electronic typewriter. Price is 
$2750. Howard Industries, Inc., Anaheim, 
Calif. Circle No 262 

GRAPHICS PRINTER. The GP-1 oo is an 
electrosensitive graphics printer for the Lear 
Siegler ADM-3A dumb terminal. It plugs 
directly into the RG-512 PC Retro-Graphics 
card, which enables the terminal to print 
complicated computer graphics, including 
point plotting and automatic vector genera­
tion, in less than 20 sec. within a 6.7- x 5-in . 
area on a1h-in ., roll-fed paper. Alphanumerics 
can be printed at 170 lpm. Price is $1995. 
Dlgltal Engineering, Inc., Sacramento, Calif. 

Circle No 263 
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OFFERS: 

•POWER 
•PRICE 
t RELi ABILITY 

FEATURES 
e UPPER I LOWER CASE 

e 80 CHARACTERS X 25 LINES 

e FULL EDITING CAPABILITIES 

e FLEXIBLE DISPLAY ATTRIBUTE CAPABILITIES 

• BUFFERED AND CONVERSATIONAL OPERATION 

• EASILY SELECTED DATA COMMUNICATIONS SPEEDS - UP TO 19.2K BAUD 

e STATE-OF-THE-ART TECHNOLOGY INCORPORATING MICROPROCESSOR AND 
LSI DESIGN CONCEPTS 

e CODE COMPATIBILITY WITH TEC MODELS 501I502I511I512 PROVIDES EASY MEANS TO 
UPGRADE EXISTING SYSTEMS 

• OPTIONAL - LIGHT PEN, AUXILIARY DIAGNOSTIC TEST UNIT, BUFFERED OR NON­
BUFFERED HCA, DETACHED KEYBOARD WITH OR WITHOUT NUMERIC KEY PAD, AND 
1 OR 2 EXTRA PAGES OF MEMORY 

• AND MUCH MORE See Us At Wescon 'BO Booth 1150/52 

TEC ALSO CUSTOM TAILORS TO YOUR EXACT REQUIREMENTS 
"THE FIRST INDEPENDENT COMMERCIAL CRT TERMINAL MANUFACTURER" 

TEC, Incorporated 
2727 N. FAIRVIEW AVE., TUCSON, ARIZONA USA 85705 (602) 792-2230 TWX 910-952-1377 TELEX 16-5540 

•BOSTON (617) 879-6886 
•CHICAGO (312) 655-1060 

•DALLAS (214) 436-3416 
•LOS ANGELES (714) 848-3111 
•MINNEAPOLIS (612) 941-1120 

TEC International, Inc. 

•SAN FRANCISCO (408) 374-2660 
•WEST PALM BEACH (305) 684-1604 

EUROPEAN SALES OFFICE: AVENUE LOUISE 148-BOX 6, BRUSSELS, BELGIUM (02) 649-8154 TLX 846-63553 
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design aids 
UNIVERSAL DEVELOPMENT SYSTEM. 
Said to be the first microcomputer 
development system able to emulate any 4- to 
32-bit mircroprocessor from any family in real 
time, the ECL-3211 can run at speeds as high 
as 30 MHZ, either stand-alone or down-loaded 
from a host in single- or multi-user 

configurations. The only changes required to 
emulate a new processor are to load 
emulation software for the chip and to plug in 
an adaptor card for the chip family. Multiple 
processors can be emulated simultaneously 
by adding emulator boards and pods. A basic 
ECL-3211 system, including an LSI 11/2 CPU, 
64K bytes of RAM, a 1 M-byte double-density 
dual floppy-disk drive, a 512- x 64-bit trace 
buffer, a VT103 terminal, a DEC RT-11 

• ~ 
Eliminate The Data Comm Hassles of 

Outmoded "DUMB" Modems 
BIZCOMP's Intelligent Modem is new. Brand new. It teams a Bell 103-type "dumb" 
modem with a custom BIZ-080 microcomputer in an attractive desk-top enclosure. 
RESULT: Incredibly simple data comm for professional users. No more mad dash 
to get a handset into coupler muffs before being disconnected by the remote. No 
more exclusion-key telephone needed to do the dialing. No more outboard coupler 
boxes. And for computer sites, communications software written in high level 
language like BASIC or COBOL. How's that for simplicity! 

The 1030 gives you automatic dial, automatic answer and, unique to the industry, 
automatic REPEAT dial. The top-of-the-line 1031 adds command-selectable tone or 
dial pulse dialing for TWX net applications and self-test for ensuring full function­
ality. Both models are FCC registered for direct connection and feature comm 
rates from 110, 134.5, 150, 200 to 300 baud. BIZCOMP's innovative Code-Multi­
plexed Design enables complete control using a simple 3-wire RS-232 interface. 
Don 't burden your customers with data comm hassles. Install a BIZCOMP Intelli­
gent Modem today. 

BIZCOMP Communications ... 
Why not start with the best? 

BllCO•P 
P.O. Box 7 498 • Menlo Park CA 94025 • 415/854-5434 

Patent Pending 
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operating system and software and full 
hardware and software emulation support for 
one chip family, costs $23,990. Emulation 
support, including assembler and linkers, is 
$1500. Assembler/linkers are available for 
$750 each. Emuloglc, Inc., Westwood, 
Mass. Clrcle No 264 

LOGIC ANALYZER. The model 7002, a 
three-wide plug-in board that converts the 
vendor's 1000-series oscilloscopes into logic 
analyzers, is said to be the first such device to 
give a user the choice of which test or function 
to perform through an if-then-else program 
structure. Plug-in personality modules adapt 
the 1002 to the target microprocessor and 
support mnemonic decoding for a variety of 8-
and 16-bit chips. The basic instrument can be 
expanded from 28 to 44 channels. A timing 
option provides eight additional channels for a 
total of 52 synchronous, 1 O-MHZ lines, or it 
can provide eight channels of asynchronous 
data at rates as high as 50 MHZ using the 
1002's own clock. The 1002 costs $3975. 
Tektronix, Inc., Beaverton, Ore. 

Clrcle No 265 

DEVELOPMENT SYSTEMS. The AmSYS8/ 
0012 and Amsvs8/8014 development 
systems for 1 6-bit microprocessors have 
3M Hz Am8085A CPUS and dual double-density 
floppy-disk drives. The AmSYS8/8014 also 
has 1 OM bytes of hard-disk storage. Both 
systems have two serial ports and one 
Centronics-type parallel port. Software 
includes a CP/M-compatible operating system, 
a file manager, utilities, assemblers and an 
Amz0000 macro assembler and linker with an 
Am9080A/8080A-to-Amz8ooo source-code 
translator. The systems reside on two 
chassis. One has a card cage with 11 extra 
slots to accommodate the RTE16/8050 
real-time emulator and Am96/4016 prototyp­
ing options. The other houses the floppy-disk 
drives. Price is $10,900 for the AmSYS8/8012, 
$22,400 for the Amsvs8/8014. Advanced 
Micro Computers, Santa Clara, Calif. 

Circle No 266 
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UNIVERSAL PROM PROGRAMMER. Using 
the vendor's plug-in personality modules, the 
M980 PROM programmer can program more 
than 450 different devices from its keyboard, 
from another device or from peripheral 
equipment via buffer memory. The unit's 
software and eight-digit hexadecimal display 
accommodate chips as large as 64K x 16 
bits. Operations include checksum, blank 
check, duplicate, verify, read and program 
and self-test. Blank checking or verifying a 
2716 PROM takes 5 sec. The 22-lb. M980, 
including a 4K x a-bit CMOS RAM buffer and a 
carrying case, costs $2450. Pro-Log Corp., 
Monterey, Calif. Circle No 267 

Z8000 EMULATOR. The ZSCAN 8000, a 
self-contained analyzer/emulator for use in 
developing zaooo-based products, can run as 
a stand-alone unit or as a front-end peripheral 
interfaced to a development system. Any 
computer with an RS232C interface can be 
used as a host. The ZSCAN aooo has two 
operating modes: an emulation mode for 
testing and debugging on a target system and 
a software-development mode in which the 
device becomes a logically transparent path 
between a CRT and the host. Other features 
include prompts, error messages, hardware 
trigger logic, memory mapping and trace. 
Price is $4500. Zllog, Inc., Cupertino, Calif. 

Circle No 268 

MC6809 DEVELOPMENT SYSTEM. Ex­
ORset 30, a stand-alone system intended for 
developing software and hardware for the 
MC6809 microprocessor, can also be used as 
a terminal in an EXORciser system. The 
desk-top unit includes an MC6809-based 
microcomputer with 48K bytes of dynamic 
RAM and provision for as much as 24K bytes 
of ROM or PROM, two SOK-byte minifloppy-disk 
drives, a 9-in. 22 x ao CRT, an ASCII keyboard, 
a power supply and two empty bus slots than 
can accept Micromodules or compatible 
user-built modules. The system's EXORbug 
monitor firmware handles system initializa­
tion, interrupts, command interpretation and 
object-code debugging. EXORset supports an 
extended BASIC called BASIC-M, which is 
implemented both as an interpreter and as a 
compiler. Price is $5995. Motorola Semicon­
ductor Products, Inc., Phoenix, Ariz. 

Circle No 269 
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GOOD CRT'S COME IN 
SMALL PACKAGES 

Who says a CRT terminal has to be big and bulky 
to do a good job? At Ann Arbor Terminals , 

we offer a full 15-inch screen and de­
tached keyboard as standard on all our 
desktop terminals. And the case is only 

14" wide by 15" high by 13.6" deep. 
We' re known throughout the in­

dustry for our high quality and re­
liability. On top of this , we prob­

ably have the widest range of available options in the 
field. Display formats from 256 to 4800 characters. Foreign 

language character sets. Special command sets. Custom keyboards. Editing, 
protected fields and block transmit. 

And if your application doesn 't lend itself to a desktop terminal, we offer display 
controllers (especially good in industrial environments) for use with free­
standing monitors . Or buy our terminal without the case and mount it in your 
own console. 

So when the CRT is the focal point of your system, why settle for a large case and 
small screen? You can have excellent readability without taking up a lot of room. 
And get the features you need. Call us for more information at Ann Arbor 
Terminals, Inc ., 6175 Jackson Road, Ann Arbor, Michigan 48103 . 
Tel: (313)663-8000. TWX: 810-223-6033. 
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Our Printer's Strength Of Character 
Is Enhanced By Its Self-Control 
Don 't let the low price tag fool you; our DMTP-6 µP is stronger on 
capabilities than any printer in its class. Its unique matrix impact 
print head lets you program any desired character pitch. You can 
print data or text, single-stroke or enhanced from 36 to 132 
columns. And , print up to four copies without adjustment on stand­
ard 8W' roll paper, fan-fold forms and labels . 

What's more, it packs a built-in controller that includes all needle 
drivers and diagnostic routines, while providing a choice of interface 
functions-parallel ASCII, RS-232C/ 1-Loop, or switch-selectable 
baud rates from 110 to 1200. Now that's self-control worth having! 
Add the continuing economy of a 10-million character life ribbon and 
re-inking rollers, and you 've got an unbeatable buy . Call or write 
for details. Ask for Bulletin 922A. 

P A 
PRACTICAL 
AUTOMATION, INC. 
Trap Falls Road , Shelton, Conn. 06484/Tel: (203) 929-5381 
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NETWORK OPERATING SYSTEM. CP/NET, 
an operating system for microcomputer 
networks, enables independent microcomput­
ers to access common facilities, such as 
peripherals, programs and data bases . 
Applications range from multiterminal word 
processing and data base systems sharing 
disks and printers to industrial process-control 
systems using single-board computers as 
slaves. CP/NET consists of one or more 
masters running the MP/M operating system 
and one or more slaves running the CP/M or 
MP/M operating system. The logical operating 
system is separated from the hardware 
environment, with all hardware-dependent 
code in one 1/0 module. Through modifica­
tions, a network can be constructed with 
shared memory, serial links or parallel 1/0 with 
protocols such as x.25, binary synchronous 
or SDLC, using the BOBO, ZBO and BOB5 
microprocessors. Digital Research, Inc., 
Pacific Grove, Calif. Circle No 270 

NETWORK OPERATING SYSTEM. NETCOM 
is intended for medium- to large-scale users 
in distributed-processing environments. Fea­
tures include down-line loading of software, 
dynamic load balancing between processors 
and the ability to change the number of host 
and remote processors without affecting 
application programs. Composed of a remote 
network and a host network, running in a 
hierarchy of Data General microNova and 
Eclipse computers, NETCOM is said to be able 
to support an unlimited number of users in 
on-line, real-time applications. The remote 
network consists of multiterminal clusters 
connected in a multidrop fashion. The host 
network consists of network-control proces­
sors and application processors. Price is 
$50,000 pit.;.> $1 ooo per cluster controller. 
Telecom Network Technology Inc., Toronto, 
Ont. Circle No 271 

MICROCOMPUTER FORTRAN. FORTRAN· 
77, which is compatible with the ANSI 1977 
standard, runs under the ucsD system 
software package on microcomputers using 
6502, 6BOO, 6B09, 9900, ZBO, BOBO or LSl-11 
microprocessors. Programs are compiled into 
a pseudocode that can be executed by the 
ucsD system interpreter and operating 
system. The complete ucsD system with 
FORTRAN costs $400 ; with FORTRAN and UCSD 
Pascal, the cost is $500. Users who already 
own version 11 .o of ucsD Pascal can add the 
FORTRAN compiler for s200 Softech 
Microsystems, Inc., San Diego , Calif . 

Circle No 272 

MULTITASKING EXECUTIVE. The RMEX· 
6BOO and RMEX·6B09 real-time multitasking 
executives, running in 2K bytes of memory, 
are intended for 6800 and 6B09 microproces-
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sor applications . RMEX provides task 
communications, time references and 
interrupt control to process asynchronous 
events in real-time applications. Inter-task 
communication is via messages sent from 
one task to another through the receiving 
task's communication area. RMEX dispatches 
messages to tasks and queues based on 
priority. Each task is set up as an independent 
entity with a defined input and output protocol. 
The user combines tasks from his library with 
RMEX to meet system requirements. Price 
starts at $595. Phoenix Digital Corp., 
Phoenix, Ariz. Circle No 273 

SOFTWARE DEVELOPMENT. PDSFORT, an 
application-software development system for 
Hewlett-Packard 3000 computers, generates 
program specifications, design documenta­
tion and code interactively. Running in 20K 
bytes of memory, PDSFORT extends HP 
FORTRAN into a structured language that 
accepts English-language inputs and pro­
vides program documentation and code 
through use of an editor, a program-design 
module and a preprocessor. Features include 
user-controlled or automatically indented 
listings, boxed DO constructs, an INCLUDE 
function , string-replacement functions and a 
help facility . Price is $3000. Mini Computer 
Application Software, Orcutt, Calif. 

Circle No 274 

PICOFORTH. picoFORTH, a subset of 
polyFORTH, is available for 1 B02 (disk or 
PROM) and BOBO microprocessors. Designed 
for interactive evaluation, picoFORTH includes 
facilities for programming, debugging and 
testing single-task applications. The package 
includes the polyFORTH assembler, compiler, 
text interpreter, editor, disk utilities, and basic 
documentation. A file-management option is 
also available. Price is $495. Forth, Inc., 
Hermosa Beach, Calif. Circle No 275 

ATLAS COMPLIER. The Mica compiler for 
ATLAS , a u .s. Department of Defense 
standard test language, runs under Rsx-11 M 
on the DEC PDP-11 /34 with 42K words of 
storage and two RK05 disks. Written in Coral 
66, Mica analyzes an ATLAS source program 
syntactically and semantically before generat­
ing executable machine code ready for input 
to a linking loader or interpreter. The compiler 
includes a precompiler; a resource analyzer/ 
allocator; and a code generator, which can be 
targeted to any piece of autom'ltic test 
equipment. The system retains and produces 
on demand records of the actual items of test 
gear or machine utilities called up in particular 
tests. ATE Associates, Inc., Northridge, 
Calif. Clrcle No 276 

DATA ENCRYPTION. PSYPHER, a system for 
encryption of data and programs, is designed 
to prevent breaches of password security and 
to ensure privacy. Running in SK 16-bit words 
on DG, DEC, IBM or CDC hardware, the system 
transforms binary, ASCII and EBCDIC files into 
unintelligible, randomized bit patterns or 
random character streams . Each copy 
distributed has its own unique algorithm so 
that a "copy" of PSYPHER from one installation 
cannot be used to decode a file encoded 
using a copy of the program from another 
installation. In addition, each copy has its own 
execution password allowing access only by 
authorized users at a given installation. The 
encryption keys are two integers between 1 
and 2.1 billion chosen by the user at encode 
time. Stand-alone run time on a Data General 
Eclipse s130 is approximately 71 K bytes per 
min. in binary processing mode. MBS 
Consulting, Oakland, Calif. Circle No 277 

PASSWORD PROTECTION. Citizens Infor­
mation Security Systems (CISSY) runs on IBM 
Series/1 minicomputers under version 1 .1 of 
the EDX operating system. CISSY controls 
access to the Series/1 by as many as 32 
users at a time. Once a user supplies his 
assigned code, he can load only those 
programs approved for his use. CISSY runs in 
the background, accepting partition assign­
ments for each terminal. Features include 
automatic time-out, Teletype and 497B/9 
terminal support and optional dial-up support. 
CISSY sells for $2495; source code can be 
ordered for $500 at the time of purchase. 
Citizens Savings Bank, Ithaca, N.Y. 

Circle No 278 

SMALL·C COMPILER. The Small-c 
Compiler-available to CP/M users on a 
single-density B-in . diskette-supports a 
subset of the c programming language and 
provides an interface to assembly language. 
The distribution disk includes an executable 
Small-c compiler, the run-time support library 
and CP/M 1/0 functions as assembly language 
source code, the complete source code for 
Small-c and a short demonstration program 
written in Small-c. Price is $15 plus shipping. 
The Code Works, Goleta, Calif. 

Circle No 279 

DATA MANAGEMENT. DataBank provides 
file-maintenance, data-management and 
report-generation functions for the the Radio 
Shack TRS·BO model 11 microcomputer. 
Typical applications include mailing-list 
maintenance, inventory and accounting 
records, student or personnel files and 
patient/client data systems. Files can span as 
many as four disk drives and contain as many 
as 32,767 records. Price is $249 per 
installation . Data Access Corp., Coral 
Gables, Fla. Clrcle No 280 
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Microcomputer 
Design Courses 
Hardware, software, systems design. You can 
now learn about all aspects of microcomputers 
through EDN's exclusive design courses. 

-NEW 1979 Microcomputer Systems Reference Issue (over 400 pages) ............... $6.00 
Features: EDN's 6-chapter "Software Systems Design Course" (a step-by-step 
tutorial for a 16-bit µC disc operating system), µP Directory, 1-1C Support Chip 
Directory, µC Board Directory. 

-1978 Microcomputer Systems Reference Issue (420 pages) ......................... $5.00 
Features: EDN's ?-chapter "Software Systems Design Course" (a steo-by-step 
tutorial for a µC disc operating system), µP Directory, 1-1C Support Chip 
Directory, µC Board Directory. 

-1977 Microcomputer Systems Reference Issue (314 pages) ......................... $4.00 
-Microcomputer Design Course (11 chapters, 83 pages) ............................ $5.00 
-EON Software Design Course (90 pages) ......................................... $5.00 

(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 April 5, 1979 

Payment must be included with your order. Make checks payable to: EON Reprints 

Send to: µ..C Reprints/EON Magazine/ 221 Columbus Ave/Boston, MA 02116 

Please send: __ copies 1979 µC Systems Reference lssue-$6.00 
___ copies 1978 µ.C Systems Reference lssue-$5.00 
___ copies 1977 µ.C Systems Reference lssue-$4.00 
___ copies µ.C Design Course-$5.00 
___ copies EON Software Design Course-$5.00 

Total$ ___ {Non-USA, add $2.00 to each item, Canada add $1.00 to each item) 

Check or money order must accompany each order. No COD. MA residents add 5% Sales Tax. 

Name ____________________ Title __________ _ 

Company ___________________ _ 

Address ______________________________ ~ 

City ________________ State _______ Zip Code ____ _ 
CIRCLE NO. 103 ON INQUIRY CARD 
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RELATIONAL DBMS. ORACLE, a relational 
data base management system written in c , 
runs on DEC PDP-11 and VAX-11 /780 
minicomputers under the RSX, IAS, UNIX and 
VMS operating systems. ORACLE supports 
SOL, a relational data language with facilities 
for query, data manipulation, data definition 
and data control. ORACLE includes a data 
dictionary, a forms transaction processing 
system and a report writer. The forms 
transaction processor enables a user to 
generate interactive data base applications 
without programming. The report writer 
integrates data base report writing with word 
processing, enabling formatted data from the 
data base to be interleaved with formatted 
text within a single report. An ORACLE license 
costs $48,000 or can be leased for s2000 per 
month. Additional licenses are available at a 
50 percent discount. Relational Software 
Inc., Menlo Park, Calif. Circle No 281 

SCREEN EDITOR. VISTA provides screen 
editing for DEC PDP-8 minicomputers . 
Features include version maintenance with 
audit trail , full wordwrap, multiple named 
pickup/putdown areas and iterative search 
and replace. Insertions can be made by 

character, line or block, while deletions can be 
by character, word , string, line or screen. The 
VISTA program communicates with the 
terminal through a separate module called the 
video characteristics module (VCM) . All 
device-dependent characteristics of a 
terminal are isolated at this level, and the user 
modifies the VCM file to enable VISTA to drive 
that specific type of terminal. A perpetual 
object license for VISTA, along with vcM files 
for certain display terminals, costs $150. 
Dewar Information Systems Corp., Oak 
Park, Ill. Circle No 282 

ACCESS METHOD. KFS-80 , an Indexed 
Sequential Access Method for the Radio 
Shack TRS-80, provides keyed and sequential 
access to multiple files, with record lengths as 
great as 240 bytes. Sectors are dynamically 
added to the file as necessary . A 
sector-buffering mechanism reduces disk 
accesses by "remembering" which sectors 
are in memory. A BASIC subroutine that uses 
BK bytes of memory, KFS-80 is merged into 
the user's application program. Minimum 
configuration for the package is a dual-drive 
32K-byte model 1 or model 11 system. Price is 
$49.95 for the model 1 version, $79.95 for the 

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

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

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

Call or write today for 
details. e 
\l\IELCO 
INDUSTRIES, INC. 

9027 Shell Rd. 
Cincinnati, Oh io 45236 
Phone: (513) 891-6600 

model 11 version, on diskette, including the 
KFS-80 subroutiine, a utility program for file 
maintenance, a demonstration program and a 
user manual. Automated Resource Man­
agement, Inc., Irvine, Calif. Circle No 283 

Mini-Micro Systems receives 
dozens 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 opportun­
ity 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. 

SYSTEM-CONTROL PROGRAMS. Operat­
ing system announcements are featured this 
month. Lifeboat Associates, New York, N.Y. 
offers CP/M2 for the Radio Shack TRs-ao 
model 11. Circle No 393 . . . S&H Computer 
Systems, Inc., Nashville, Tenn ., unveils a 
time-sharing operating system for DEC PDP-11 

CIRCLE NO. 104 ON INQUIRY CARD CIRCLE NO. 16 ON INQUIRY CARD 
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ow do you 
Sell to Japan's $5 billion 

computer/ data communications 
equipment? 

market. 
Through IMMM/ Datacomm '81 Japan - your 
best means of penetrating this exploding market. 
It's the logical choice. 

1. The Market Facts. Japan's need for mini and 
microcomputers, microprocessors, data com­
munications and distributed data processing 
equipment is growing at a rate of 13% annually - a 
projected $5 billion market for equipment. 
2. The Trends. Imports of computer and peri­
pheral equipment are projected to increase 16.5% 
in 1980. Imports of data communications equip­
ment are estimated to double by 1982. 
3. The Statistics of Last Year's Outstanding 
Show. Over 15,000 qualified buyers 
attended IMMM/ Datacomm '80 Japan. 
From OEM and equipment manufac­
turers to financial/insurance and ser­
vice industries. From end-users to 
electronic and computer designers. 

International 
.Microcomputers 

.Minicomputers 
.Microprocessors 

4. The Typical Enthusiastic Comment About 
IMMM/Datacomm Japan. "IMMM/ Datacomm 
is specialised. We had a considerable quantity of 
inquiries to our products (about $5 million) and 
we will exhibit at the fair next year." Mr. Merguro, 
Business Manager, Shoshin Shoji. 
5. A Qualified Audience. Through sophisti­
cated audience-gathering techniques, you are 
assured of a quality audience interested only in 
computer/ data communications equipment. 
Plus, a bonus audience of engineering specialist 
from the largest electronics production exhibition 
- Internepcon/ Semiconductor International -
which is held concurrently. 

" 6. Endorsed and Supported by 

~ 
These Leading Industry Publica­
tions. Digital Design, Minicomputer 
News, Denshi Zairyo, Mini-Micro Sys­
tems, Personal Computing, Business ••I \ Communications, and Computopia. 

28-31 January 1981 
Tokyo International Trade Center (South Hall) 

The foremost computer exhibition in Japan ! 
For complete information on exhibiting, contact our nearest office: 

In the lJ.K. In Japan 
Kiver Communications, S.A. ISCM Japan 
(U.K. Branch Office) Kokado Building 
171/ 185 Ewell Road 1·3-18 Akasaka 
Surbiton, Surrey Minato-ku, Tokyo 
KT6 6AX, England 107, Japan 
Phone: 01 -390-0821 Phone: 03-585-8201 
Telex: 929837 Telex: 27280 

CIRCLE NO. 105 ON INQUIRY CARD 
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Emergency 
Power-Failure 
Safeguard 

Automatic Battery Operation on AC Failure 
For alarm and security systems , medical or 
emergency equipment , lighting, heating or 
power supplies - any application that re­
quires uninterruptible power. 
Converter Concepts ' Uninterruptible Power 
Supply provides automatic , instant transition 
from AC line to back-up battery operation 
during AC power failure . With instantaneous 
response , it 's the fail-safe answer to critical 
power-failure problems. Providing perform­
ance you can count on - every time . 

TRANSIENT-FREE OPERATION 
Output regulation is maintained transient­
free during AC power failure . When AC line is 
restored, transition back to normal operation 
is again transient-free and fully automatic . 

INTEGRAL BATTERY CHARGER 
Unit features an internal battery charger, with 
automatic , variable charging rate , designed 
to charge external battery during normal AC 
line operation . 
EASY APPLICATION 
Operates with Converter Concepts ' multiple­
output QC-to-QC-converters and 24-volt bat­
tery. Input: 115/230VAC, 47-440 Hz. Output: 
36VDC@3 amps, unregulated . Call or write 
for complete engineering data and applica­
tion assistance. 

'~{l CONVERTER 
"~~ CONCEPT5,.c 

435 S. Main St., Pardeeville , WI 53954 , (608) 429-2144 

CIRCLE NO. 106 ON INQUIRY CARD 

~t~ 
DIGITAL CASSETTES. 

FIRST WE MAKE 
THEM BETTER. 

THEN WE MAKE 
SURE THEY'RE BETTER. 
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We certify every Ectype'" digital cassette we make. 
Not every other one. For full details, call us 

toll-free at 1-800-843-9862. 

SYNCOM® 
Your flexible alternative 

P. 0. Box 130, Mitchell, South Dakota 57301 

CIRCLE NO. 107 ON INQUIRY CARD 
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and LSl-11 computers. Clrcle No 394 ... 
Artec Electronlcs, Inc., San Carlos, Calif., 
adds multi-user capability to its microcomput­
er systems . Clrcle No 395 ... And 
Honeywell Information Systems, Waltham, 
Mass., announces a new release of the acos 
operating systems for its Level 6 minicomput­
ers. Clrcle No 396 

DEVELOPMENT SUPPORT. Computer 
Automation, Inc., Irvine, Calif ., provides 
program and file allocation support and a 
high-level language for its Naked Mini 
computers. Clrcle No 397 . . . A package 
from General Automation, Anaheim, Calif., 
helps define file and screen layouts in 
transaction-processing applications running 
on its lnstaCode computer systems. Clrcle 
No 398 ... Microproducts, Palos Verdes, 
Calif ., introduces a development system for 
the 6502 microprocessor. Clrcle No 
399 ... Point 4 Data Corp., La Palma, Calif., 
brings out an automatic programming system 
for its line of minicomputers. Clrcle No 
400 ... Micro Media Magazine, Garland, 
Texas, offers a high-level translator that 
produces output code in BASIC for use on 
microcomputers. Clrcle No 401 ... 
Systems Engineering Laboratories, Ft. 
Lauderdale, Fla ., provides routines for 
symbolic debugging, program documentation 
and alignment and indentation of FORTRAN 

code for its minicomputers. Clrcle No 
402 ... Intel Corp., Santa Clara, Calif ., 
provides a breakpoint facility on the lntellec 
development system for the 8089 micro­
processor. Circle No 403 ... Intel also has 
lntellec-based development software for its 
2920 signal-processing chip. Circle No 404 

WORD PROCESSING AND OFFICE 
AUTOMATION. Automation Development, 
Inc., Stoneham, Mass., offers an office­
automation system, including word process­
ing, communications and information retriev -
al, for the DEC PDP-B computer. Circle No 
427 ... Resource-11, Gaithersburg , Md., 
unveils a word-processing system for the 
PDP-11 . Circle No 428 ... Software 
Research Associates, San Francisco, Calif., 
provides word-processing software for Data 
General computers running under AOS and for 
DEC PDP-1 o and PDP-11 computers. Circle 
No 429 ... MlcroPro International Corp., 
San Rafael , Calif ., provides word-processing 
software for microcomputers running under 
the CP/ M operating system. Circle No 
430 . .. Artscl, Inc., North Hollywood, Calif ., 
has word-processing software for Apple 
computers. Circle No 431 ... CPT Corp., 
Minneapolis , Minn., adds the ability to handle 
1 s foreign languages on its model 0000 and 
6000 word-processing systems. Clrcle No 
432 ... Lexltron Corp., Chatsworth, Calif ., 
provides IBM 2770 emulation software for its 
VT series of word-processing systems. Clrcle 
No 433 
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PLAN NOW TO ATTEND 
Western New England 

INDUSTRIAL 6 BUSINESS 
TRADE SHOW 

Wednesday, October 8 thru Friday, October 10, 1980 
Springfield Civic Center, Springfield, Mass. 

Co-Sponsored by 

GREATER SPRINGFIELD CHAMBER OF COMMERCE 
PURCHASING MANAGEMENT ASSOCIATIOl\l OF WESTERN NEW ENGLAND 

THE RIGHT SHOW ... THE RIGHT PLACE ... THE RIGHT TIME 
See ... a vast array of the very latest ideas, products and services for business and industry at a time 

when you need it most ... Here's a partial list of Exhibitors: 

AAA Plastics· ABC Protective· AFC Corporalion • A.M. International· AMTRAK· A.A.I. Business Products• Al-Joy 
Corporation. All Rite Tool Co .. Inc. · All-Stainless. Altek Manufacturing • Associated Electric. Avis Rent-A-Car· Bay 
Banks Valley • Blue Cross-Blue Shield • Boston Grate • Broadway Springfield Office Supply· Arthur Brown Photo 
Service. Burroughs Corporation· Edward L. Canter. Inc .· John F. Chick . Inc.· Commercial Scale· Compudata ·Conrail 
• Consolidated Group Trust· Cooperating Colleges of Greater Springfield· Cormier Associates· A.B. Dick· Dittman & 
Grier. Donovan-Mayflower· Driver Leasing Service. Inc. · Enerpro ·Entropy Controls· Fenwal ·Good-as-Gold Coffee• 
Louis A. Green & Co .. Inc . • Greenough Paper Co . • Hampden Color & Chemical Co . • Hardigg Industries• Harrison 
Harries. Harvard Group of Companies· Hooker Transmission • Hope Company· Houdaille Industries· International 
Trade Services. J & J Associates· Kalamazoo Engineering • Keystone Battery Corp . · Kimball Companies· Larkin 
Assoc iates • Liberty Cash Register· Mass. Department of Commerce • Maybury Associates • Merrimac Industrial 
Sales· Micro Brush· Moore Business Forms• Murmac Manufacturing Co . · National Telephone· New England Safety 
Shoe. New York Life Insurance· Daniel O'Connell 's Sons Inc . • Office Products . Inc . • Olympic Instant Printing• Otis 
Elevator. Owl Labs. Personnel Pool of Springfield· Peter Pan Bus Lines· Pinkerton. Inc. · Preferred Plastics. Inc. • 
Progressive Plastics • RCA. RCA Communications Systems· Rent-A-Tool • Richco Products• Rolm of New England • 
Russell Engineering & Supply. Sani -Mate Supply· Shawmut First Bank· Simmonds Investment Casting· Spectrum 
Electrostatic Painting • Springfield Wire . Inc. • Standard Industrial Supply • Stanley Home Products • St. Pierre 
Manufacturing. St. Regis Paper (Corrugated Div.)· Thermal Equipment· Third National Bank· Tuscarora Plastics· 
Unipac - Division of Corrofab • Veritech • Westvaco - U S. Envelope • Word Communication Systems 

TAKE ADVANTAGE OF THIS RARE OPPORTUNITY TO SEE IT ALL! 

SEMINARS ... 
Fill in and return this form and we will send you free admission 
credentials and full Information on the Show prior to opening. 

Extensive, meaningful seminar programs by top 
speakers on such topics as economic forecasting, 
energy-saving devices, government electric 
power and energy policies, and operational 
methods, just to name a few. 

SHOW HOURS 
Wed ., Oct. 8 .... 10 A.M. to 6 P.M. 
Thurs., Oct. 9 ... 10 A.M. to 8 P.M. 
Fri., Oct. 10 .... . 10 A.M . to 6 P.M. 

~---------------------WESTERN N.E. INDUSTRIAL & BUSINESS TRADE SHOW 
c/o Cohners Exposition Group 
221 Columbus Ave. 
Doston. MA 0211 6 

NAME----------------~ 
POSITION _______________ _ 

COMPANY--------------~ 
ADDRESS _______________ _ 

CITY _______ STATE ____ ZIP __ _ 

PHONE AREA CODE _____ NUMBER _____ _ 
MMS9 

----------------------
CEG CAHNERS EXPOSITION GROUP 221 Columbus Ave. · Boston. MA 02116 • 611-536-7780 

The Largest Trade and Consumer Show Producers in the United States 
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VOLTAGE REGULATORS. A line of AC line 
voltage regulators is described in a catalog. 
The 1 2-page, illustrated publication provides 
operating characteristics, dimensional draw­
ings, selection guidelines, specification charts 
and graphs containing physical and 
operational data. The catalog details the line's 
performance capabilities, such as tight 
regulation and brownout protection, ultra 
isolation and waveshaping. The publication 
also includes data on control transformers 
and stepdown transformers. Sola Electric, 
Elk Grove Village, Ill. Circle No 284 

ELECTRONIC EQUIPMENT. A line of data 
processing peripherals, communication 
equipment and general-purpose test instru­
ments that are available for rent is detailed in 
a catalog. The 110-page, illustrated booklet 
describes general-purpose electronic test 
equipment, telecommunications, industrial 
data processing peripherals and microproces­
sor development systems. Leasametrlc, Inc., 
Foster City, Calif. Clrcle No 285 

LAB PRINTER. The model AP20L 20-column 
lab printer is described in a bulletin. The 
literature details specifications and operation 
of the thermal printer, which includes plug-in 
dedicated interface modules. Gulton Indus­
tries, Inc., East Greenwich, A.I. 

Circle No 286 

ECLIPSE MV/8000. The 32-blt ECLIPSE 
MV/8000 computer system is described in a 
brochure. The pamphlet details the system's 
hardware, software and applications. The 
brochure also examines software and 
peripheral compatibility, security and reliabili­
ty capabilities. Data General Corp., 
Westboro, Mass. Clrcle No 287 
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PCB BUS BARS. Mini/Bus PC board bus bars 
for use in large-scale memory units are 
described in a brochure. The 24-page, 
illustrated publication includes configurations, 
applications and electrical characteristics. 
The catalog also includes standard specifica­
tions, ordering information, mounting guide­
lines for each configuration and reprints of 
technical design articles. Rogers Corp., 
Chandler, Ariz. Circle No 288 

GRAPHICS SYSTEM. The AIE (architecture/ 
engineering) graphics system is described in 
a data sheet. The pamphlet details the 
system's hardware, software and BASE AIE 
userware package. The literature also details 
the system's ability to integrate architectural, 
mechanical, electrical and other disciplines. 
Appllcon, Inc., Burlington, Mass. 

Circle No 289 

PARALLEL ANALOG PROCESSORS. The 
EAi 2000 analog hybrid computer for scientific 
and engineering computation and simulation 
is described in a brochure. The 24-page, 
illustrated bulletin presents system design, 
configurations, specifications and applica­
tions. The catalog also details the system's 
monitoring and control station and system 
support. Electronic Associates, Inc., West 
Long Branch, N.J. Circle No 290 

• TRWLs1 PRODUCTs 

• 

·• LSI Products for High Speed 
D1grtal S19nal Procf!'ssmg 

VLSI COMPONENTS. Digital signal process­
ing VLSI (very large scale Integration) 
components are detailed in a catalog. The 
four-page, booklet describes the systems' 
word size, multiply time, power dissipation 
and package type. The catalog covers AID 

and DIA converters with parallel correlation 
rates of 15 MHz and 20 MHZ. The brochure 
also examines static, serial-shift registers with 
TTL-compatible interfaces. TRW LSI Prod-
ucts, El Segundo, Calif. Circle No 291 

DATA CONVERSION COMPONENTS. A line 
of high-reliability data conversion compo­
nents is detailed in a catalog. The 250-page 
book includes charts, diagrams and data 
sheets and lists military and commercial 
applications, AID and DIA converter specifica­
tions and technical briefs. The publication 
also describes DIP converters, data 
acquisition systems, instrumentation amplifi­
ers, track-and-hold amplifiers and analog 1/0 
boards. Micro Networks Co., Worcester, 
Mass. Circle No 292 

ON-LINE DISPLAY SYSTEM. The model 
290, an IBM 3270-compatible on-line display 
system, is described in a brochure. The 
six-page, illustrated booklet details the 
display station and its peripherals, configura­
tions and communications abilities. Northern 
Telecom Systems Corp., Minneapolis, Minn. 

Circle No 293 

DIGITAL SWITCH UNITS. The DSU-2400 
series of digital switch units are described in a 
brochure. The four-page pamphlet, which 
includes photos, diagrams and a configura­
tion guide, details rack mounting, gang 
switching and AMS-104/108 remote monitor 
switches. The publication also lists digital 
switch units, rack adaptors, cables and 
accessories. Spectron, Moorestown,N.J. 

Clrcle No 294 
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PO 8 716 I Back Bay Annex I Boston, Massachuset~ 02117 I 617-536-7780 

Cahners Publishing Company I ox 

ANNOUNCING: 
A New Advisory Newsletter & Intelligence Report to Managers who 
are responsible for Recruiting Engineers & Computer Professionals. 

The recruiting frenzy throughout the 
electronics industry is at fever pitch .. .fiercely 
competitive and costly. 

And there's no end in sight: 1980 
graduating classes are barely covering current 
attrition ... are far too small for anticipated 
growth of the 80's. 

With five engineering positions per 
available applicant and the national cost-per­
hire soaring, you and your organization need 
complete, timely and reliable information to 
compete successfully. Now, for the first time, 
that information is available in this new. 
twice-monthly newsletter from Cahners 
Publishing. 

NO-RISK CHARTER SUBSCRIPTION OFFER 

Examine the next 4 issues. Then, should 
you wish to cancel, simply write "cancel" on 
the invoice and return it. You will owe 
nothing. Fill in and mail the coupon. 
Act now .. . this offer will be in effect for a 
limited time only. 

RECRUITING 
ENGINEERS and COMPUTER PROFESSIONALS 
Cahners Publishing Co. 
P.O . Box 716, Back Bay Annex 
Boston, Mass. 02117 

r---------------, 
Yes! Please rush a Charter Trial Subscription for 
24 issues of Recruiting Engineers and Computer 
Professionals. 

I may cancel after receiving 4 issues and w ill 
owe nothing. 

Charter Subscription rate is S 145 per year. 
(Regular rate S 195) . 

Name 

Title --------------

Company ____________ _ 

Address ____________ _ 

City State __ Zip ___ _ 

L MM~ .,1 -----------------
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Us The 
• • Obvious llDUSTBl.&L ~~:!ion ... 

there is a DIBICTOBJ.-..-need--lo b--uy. 
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Use it .•• it's in y_our plant! 

1980 
U.S. 
INDUSTRIAL 
TELEPHONE/ 
ADDRESS 
DIRECTORY 
Provides addresses and 
telephone numbers for over 
40,000 listed industrial sup­
pliers . Major manufacturers 
list local sales offices, 
distributors, trade names 
and toll-free numbers. 

NEW IDEAS 
FOR 

INDUSTRY 
New and improved­

product announcements 
and brochures are 

encased in this easy 
reference file for your 

review. 

1980 
U.S. 
INDUSTRIAL 
PRODUCT 
DIRECTORY 
Find new, alternate or addi­
tional sources. Major sup­
pliers provide detailed prod­
uct information, models, 
specifications. In conve­
nient easy-to-use­
alphabetical order by prod ­
uct category . 

1980 
U.S. 
INDUSTRIAL 
LITERATURE 
DIRECTORY 
Obtain valuable catalogs. 
Over 5,000 descriptive 
listings of available 
literature, available free of 
charge. Keyed to Reader 
Service card . 

1980 
U.S. 
INDUSTRIAL 
DIRECTORY 
INFO 
CARDS 
Six times a year, U.S. In­
dustrial Directory provides 
these handy postage-paid 
reply card mailings to 
buyers and specifiers for 
their use in obtaining addi ­
tional product information . 

U.S. INDUSTRIAL DIRECTORY 
1200 Summer Street I Stamford, Connecticut 06905 I Telephone: 203-327-2450 

ID a Cahners Publication 
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lllaw Ll1ara1ura 

PACKAGED 

NllER 

POWER SUPPLIES AND CONVERTERS. A 
line of Ac-oc linear and switching power 
supplies and oc-oc converters are detailed in 
a catalog. The eight-page publication, which 
includes charts and diagrams, provides 
electrical and mechanical specifications and 
ordering information. The brochure also 
includes details on low-power DC-DC 

converters in 24-pin DIP configuration. Power 
Products Division, Computer Products, 
Inc., Fort Lauderdale, Fla. Clrcle No 295 

Multi-User Capabi lities 
for MicroNOVA''' 

LITERATURE THAT COSTS 

INTEGRATED CIRCUITS. A line of inte· 
grated circuits are described in the Ana­
log Data Book. The 464-page book 
details operat ional amplifiers and com­
parators, CMOS analog switches and 
multiplexors, data conversion and volt­
age reference products and communi ­
cation devices. The $2.95 publication 
provides specifications, performance 
curves and circuit diagrams and chip 
and packaging information. The book 
also includes a 20-top ic analog applica­
tions section. Harris Semiconductor, 
P.O. Box 883, Melbourne, Fla. 32901 . 

MICROCOMPUTER COMPONENTS. A 
line of microcomputer components is 
detailed in the " Microcomputer Compo· 
nents Data Book. " The 245·page catalog 
describes the vendor's Z80 and Z8000 
microprocessors and their peripherals, 
the z-bus and the vendor's family of 
dynamic and quasi-static RAM. The $5 
publication also provides a functional 
description of each component , archi· 
lecture and programming information, 
a pin description and electrical speci­
fications. Zilog 10460 Bubb Rd ., Cuper· 
ti no, Calif. 95014. 

MICROCOMPUTERS. The UPl ·41A 
microcomputer for dedicated single­
chip controller applications is detailed 
in a users manual. The $5booklet, which 
includes interfac ing examples and ap· 
plication notes, describes the instruc· 
lion set, bus interfacing and develop­
ment support of the system. Intel Corp., 
3065 Bowers Ave., SC3·3, Santa Clara, 
Calif. 95051. 

r====~ RESEARCH REPORT ====:1 
DATA ENTRY EQUIPMENT 

in the 1980's 

Wild Hare Puts Muscle Into Yo.~u~r_""' 
MicroNOVA'M 

• Reviews the major technologies associated with 
present data entry equipment markets and dis­
cusses the trend toward automatic data entry 
techniques. 
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By Addin Multi-User Capabilities 
,__ ____ ___oT-=-o_,D=-G-=--=-'s DOS! _ _ 

• Supports up to five users simultaneously 
executing jobs 

• Al l Data General languages for 
MicroNOVA'" are supported 

• User shared code support 
• Independent user directories 
• Record lockout facility 
• Printer spooling package 

Now Data General Users 
Have A Choice! 

P.O. Box 3581, Boulder, Colorado 80307 0 
(303) 422-1182 

CIRCLE NO. 109 ON INQUIRY CARD 

• Major growth areas for data entry equipment 
which include optical character recognition and 
voice data entry are analyzed with a discussion 
concerning changes in d istribution patterns and 
user preferences. 

• Market position and probable strategies of more 
than twenty suppliers of data entry equ ipment. 

• Ten-year market projections for fifteen types of 
data entry equipment including expected pric­
ing trends. 

• 181 pages; 58 exhibits ; publ ished May 1980; 
price $985.00 ; Report # 153. 

For free descriptive literature and detailed 
table of contents, contact: 

INTERNATIONAL RESOURCE 
DEVELOPMENT INC. 
30 High Street 
Norwalk, CT 06851 
Phone(203)866-6914 
WU Telex 643452 

II • 
CIRCLE NO. 110 ON INQUIRY CARD 
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MINI-MICRO 

nepcan, 
NORTHWEST 80 

... a NEW exposition 
serving the 

Pacific Northwest 
electronics manufacturing industry 

NOVEMBER 11-13, 1980 • San Mateo Fairgrounds, San Mateo, California 

More than 450 suppliers of production equipment will show 
their products at NEPCON NORTHWEST '80. This is the first 
time that the famous NEPCON Show will be held in the Pacific 
Northwest - affording a rare opportunity to see the most 
extensive displays of electronic production equipment for 
printed circuits and microelectronics. 

With heavy emphasis on PCP/ PWB manufacturing equip­
ment and machinery, tools , hardware, supplies and materials, 
the exhibition highlights electronic assembly/ packaging and 
hybrid microelectronic circuitry. Electronic testing equipment 
and instruments, ranging from the smallest test probes to 
complete ATE systems, are included in 450 displays. 

Prototype developers, engineers, manufacturing special­
ists, QC/QA/Testing and support personnel will find this 
exposition a fertile source of new ideas, cost cutting methods 
and productivity improvements! PLAN TO ATTEND. 

To support the exhibition, a powerful Conference Program 
provides in-depth technological coverage of modern printed 
circuit and multilayer fabrication / assembly/ packaging and 
hybrid microelectronics manufacturing - plus valuable des­
criptions of the procedures, methods and equipment now 
available for ELECTRONIC TESTING . Bare-board and in­
circuit testing , component and functional testing receive 
close attention in technical sessions and practical workshops 
presented by industry leaders. 

Covering major phases of manufacturing from artwork gener­
ation, through fabrication, assembly and production , to 
QC/ QA/Testing, this wide-ranging Conference Program is 
designed to meet specific needs of the growing Pacific 
Northwest electronics industry. 

• NOTE TO SUPPLIERS: Mail the coupon for up-to-date information on available exhibit space at this event. 

IN THE U.S. 
Industrial & Scientific 
Conference Management, Inc. 
222 W . Adams Street 
Chicago, Illinois 60606 
Phone: (312) 263-4866 
Telex: 256148 

IN THE U.K. 
Kiver Communications S.A. 
(U.K. Branch Office) 
171 / 185 Ewell Road 
Surbiton , Surrey 
KT6 6AX, England 
Phone: 01-390-0281 
Telex: 929837 

SYSTEMs1s 
epternber 1980 

IN JAPAN 
ISCM Japan 
Kokado Building 
1-3-18 Akasaka 
Minato-ku, Tokyo 
107, Japan 
Phone: 03-585-8201 
Telex: 27280 

IN SINGAPORE 
ISCM, Ltd. 
06A - 4th Floor 
International Bldg . 
360 Orchard Road 
Singapore 0923 
Phone: 235-9145 
Telex: RS 25932 

r------------------------------------------
NEPCON NORTHWEST 80 
Industrial & Scientific Conference Management. Inc. 
222 W. Adams St. , Chicago, IL 60606 
0 Please send me information on EXHIBITING. 
D Please send me application for FREE admission to exhibits and complete 

program details. 

Name ___________ Title, ________ _ 

Company ___________________ _ 

Address--------------------

City ________ State. _____ z;p, ______ _ 

Telephone( ___ ) _______________ _ 

E 

L---------------------~-----------------

• A CAHNERS EXPOSITION GROUP 
~COMPANY 
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HARDWARE 

HEWLETT• PACKARD 
SURPLUS 

LARGE SUPPLY OF 
TAPE DRIVES 
SYSTEMS 
MEMORY 
PARTS 

DISC DRIVES 
CPU'S 

1/ 0 CARDS 
COMPONENTS 

BUYING****SELLING 

2356 Walsh Ave . Santa Clara. CA 95051 408 1 727-0431 
For domestic and 1nternat1onal sales TWX 910-338-7330 

Circle No. 31 0 

HARDWARE 

Terminals trom 0As1 
12-MONTH 

PURCHASE ANNUAL LEASE PURCHASE ANNUAL 
12-MONTH 

LEASE 
MODEL# PRICE SERVICt W SERVICE MODEL # PRICE SERVICE W SERVICE 
Tl 745 S1595 00 5216 00 5 90 00 LSI 42 52095 00 $330 00 5105 00 
Tl 765 52695 00 5312 00 5135 00 TTY 43 AAK 51350 00 5220 00 5 70 00 
Tl 810 PKG 51955 00 5312 00 5110 00 HAZELTINE 1420 5 950 00 5180 00 5 62 00 
Tl 820 PKG 52295 00 5324 00 S100 00 HAZELTINE 1510 51195 00 5204 00 5 77 00 
Tl 825 PKG 51795 00 5252 00 s 85 00 HAZELTINE 1520 $1450 00 $240 00 s 96 00 
DEC LA 34 $1275 00 5198 00 5 70 00 DIABLO 1640 53195 00 5363 00 S160 00 
DEC LA 120 $2495 00 5330 00 $135 00 DIABLO 1650 53295 00 5363 00 S165 00 
DEC VT 100 $1895 00 5187 00 S105 00 HEWLETI-PACKARD 
DATAMEDIA OT 80 52095 00 S187 00 $120 00 2621A 5192 00 5 80 00 
LSI ADM 3 5 850 00 5180 00 s 50 00 HEWLETI-PACKARD 
LSI 31 51370 00 5286 00 s 75 00 2621 p 5324 00 S150 00 

• Quantity discounts available • Local stocking warehouses 

180 

• 5°0 Discount COD • DASI 1s nat1onw1de with nat1onw1de service 

IH~ UATA IERMINAl 
A.NL 5V'il~ M', ~·fOl-'l[ 

Data Access Systems Inc Corporate Offices Coles Rd and Camden Ave 
Blackwood NJ 08012 16091 228-0700 Toll Free 18001 257- 7748 
Dist rict Offices: Boston 16171769·6420 • N.Y.C. 12121564-9301 • Rochester 
17161377·2080 • N.J. 12011227-8880 • Phila. 12151667-8315 •Wash .. D.C. 
1301) 459·3377 • Atlanta 14041449-5435 •Chic. 13121967·0440 •Cleveland 
1216) 473-2131 •Detroit 1313) 589·1409 • Dal las 1214) 256-5536 •Houston 
(713) 682·5965 • L.A. 1213) 538-4100 • S.F. 14151692·5711 •Seattle 
1206) 251·5070 • Portland -1503\ 644·8600 , • Denver · 13031 741-2922 
• Phoenix -1602) 263·5034 • Minneapoli s · (800) 257·7748 • Miiwaukee · 1800) 257-7748 

SOFTWARE 

RSX-11 M 
speaks DCL * 

0 -J, <?-''!-'- 'DIGITAL 
s'<-"'° yo'<' o'I- <.:,,'<-"' COMMAND 

~<:r y«" LANGUAGE 

MAKES RSX-11 M SIMPL E TO USE 
SAVES YOU TIM E AND MONEY 

• English commands 
• like VAX VMS and RSX-1 IM-PLUS 
• on llne help hints and examples 
•easy to install NO SYSGEN req1.med 
• fully supported 
•complete documentat1on 
• $795. available 1mmed1ately 

_, . .. ". ANDREW RUBEL & ASSOCIATES·. INC 
~ ~?One Soldiers Field Park 605 
~ ..... ; Boston . MA 02163 (617) 876-7993 

CONSULTING SERVICES 

8086 
SOFTWARE CONSULTING 

Special izing in Real -time Systems, 
RMX-86, MTOS-86, Drivers, ... 

68000 z0000 USERS 
Interested in a Multitasking, 

Mult iprocess ing resident 
Operating System? The OS has 

fast interrupt handling , 
comprehensive services, and is 

small . 
JOHN PETRAGLIA 

ARIAL SOFTWARE, INC. 
16 Bluff Circle 

Hauppauge, N.Y.11787 
(516)-724-9114 

DEADLINES 
Copy deadline: Advertising 
copy must be received by 
the 3rd of the month 
preced ing the issue date. 
Camera-ready mechanicals 
for display ads must be 
rece ived by the 5th of the 
month preced ing the issue 
date. For example , to ap­
pear in the February issue, 
copy must be received by 
January 3; mechanicals by 
January 5. 
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SOFTWARE 

PL /I for DEC users 
The only language you need 

PDP-11 and VAX 
RSX-11 , IAS, RSTS / E, & VAX/VMS 

applied information systems 
500 Eastowne Drive, Suite 207 incorporated 
Chapel Hill, NC 27514 Phone · 19191 942-7801 

MICROPROCESSOR SOFTWARE 
8048 , Tl9900 . 8080/8085 , 6800 . 6502, Z80 , etc . 

Fortran IV Microprocessor Cross Assemblers and 

Simulators for all compufers Ove1 250 1nstalla11ons 

on 16 bit minis to 60 bit maxis (over 25 different 

manufacturers) Features inc lude macros cond1 · 

t1onal assembly cross reference tables etc Most 
assemblers are relocatable and include l1nk1ng 

loaders For more 1nformat1on contact Microtec . 

P.O. Bo• 60337 , Sunnyvale, CA 94088, (408) 733-2919. 

This space should be 
working for you . 

For details call: Linda Lovett 
(61 7) 536-7780 

PROJECT MANAGERS 
AND ENGINEERS 

If you need a fast. flexible. efficient , low-cosl tool 
for managing projects; if you need results in 
minutes instead of hours or days. you need 
M1croPERT (tm). 

M1croPERT (tm) Project Management Syslem 
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, 
Activitiy. Manpower & Resource schedules. Cost 
delail & summary reports & exception reports for 
most categories on a variety of output devices. 

MicroPERT (tm) is available for purchase or ren­
tal. in disk & tape-based versions for Tektronix 
4050 series (desktop) Graphics Computers from: 

SHEPPARD SOFTWARE COMPANY 
1523 Coronach Ave. 

Sunnyvale, CA 94087 
(408) 733-8651 

:--------------------------------
CLASSIFIED ADVERTISING ORDER FORM 

Mini-Micro Systems ' class ifieds reach more mini-micro people . 
Rates: Our rates apply to both display classified and regular classified listings. There is no 
charge for typesetting regular listings. Attach clean typewritten copy - double-space, 
please. Pl an approximately 50 average words to a column inch - eight lines. Art work for 
display ads MUST accompany order. 

Frequency : 1 X 2X 3X 4X 5X 6X 
Per Column Inch: $57 $55 $52 $49 $47 $45 

Category: Be sure to specify the category you wish to be listed under: Business 
Opportunities, Consulting Services, Design Aids, Hardware, Hardware & Media, M1crosoft­
ware, Miscellaneous , New Literature, Rentals, Seminars, Software, Software Services, Sup­
plies & Accessories . (other categories may-be employed at our discret ion.) 

Frequency rat e: X Run this ad in __ (number issues) 
Ad size: ___ col. wide by _ __ inches deep. Under ___ (category) 

Check enclosed for$ (Pre-paid orders only) 

Signature ____ ____ ________ _ 

Name Title ________ _ 

Company ________ ________ Telephone No. _____ _ 

Address 

City _______ _______ State _ _ ___ Zip _ _____ _ 

MAIL TO: Attn: Linda L Lovett, Classified Advertising, Mini -Micro Systems, 
221 Columbus Ave., Boston, MA 02116 L-------------------------------

MINI-MICRO SYSTEMS/September 1980 

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 Equipment 

Specialist 
• 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 
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Mini-Miera CAREER OPPORTUNITIES 
l!fSll!nlS RECRUITMENT ADVERTISING 

Recruitment Hot Line 

(203) 327-
6772/6746 
Call your ad in­
we'll set the type 

Mail Film to: 
Lynn George 
Recruitment Advertising Manager 
Peggy Gordon 
Assistant Recruitment Manager 
CAHNERS PUBLISHING CO. 

West Coast contact 
Diane Smith Daou, Western Regional Manager 
CAHNERS PUBLISHING CO., 5670 Wilshire Blvd. 
Los Angeles, Ca. 90036 Phone: (213) 933·9525 

at no charge. 1200 Summer St., Stamford, Ct. 06905 

SAN FRANCISCO 
We are placement specialists for mini and 
micro computer systems programmers, 
computer and peripherals design en­
gineers. 

Call COLLECT or send resume to: 
Larry Goldfarb 

COMPUTER RESOURCES GROUP, INC. 
303 Sacramento Street 

San Francisco, CA 94111 
(415) 398-3535 

Employers Pay All Fees 

ATLANTA 
ELECTRONIC DESIGN 

The new Atlanta division of the LORAL CORP. (NYSE) offers 
exciting technical challenge for experienced hardware/ 
software design engineers interested in participating in the 
design development stages of new technology of avionic com­
puters (microprocessors) and display. We offer ground floor 
opportunity in an R&D environment. Top industry pay and 
pleasant suburban living in Atlanta, Ga. Requirements are 
simple-technical degree plus some experience in 
microprocessor/minicomputer system and applications. 

For further information on these exceptional opportuni­
ties call NOW (Collect) or send resuma to Robert R. Hall . 

LORAL Electronics Systems-Atlanta 
6765 Peachtree Indus. Blvd. 
Atlanta, Ga. 30360 
(404) 448-1590 

Equal Opportunity Employer 

Fro1n start to finish 
You could be caught in a dead end job . Or you could 
wander through a confusing maze of professional 
opportunities. OR you can let us chart a direct course 
toward your professional goals . 
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 . 
Nationwide opportunities include technical / 
management consulting, project management , R&D , 
test and systems evaluation in the fields of 
Commun ications , Satellites , Weapons , Intelligence , 
Computer, Energy, and Aerospace systems . 
Specific skill areas include: 

• Minicomputers • Software Design 
• Mathematical Analysis • Communication 
• Signal Processing Networi<s 
•Digital Systems ·Telecommunications 

• Miaoprocessor Design 

VVALLACH 
associates, inc. 

• Systems Architecture 
• Applkations 

Programming 
• Command & Control 

1010 Rock ville Pike 
Box 6016 
Rockville , Maryland 20852 
(301 ) 762-1100 

• Systems Programming 
• Computer Graphics 
• EW/SIGINT/ELINT 
• MIS/OPs Research 

--' • Diagnostics 
Professional Employment Consultants 
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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 1 Get started today, 
send your resume in confidence to: Perri Reeder , 
Wallach Associates , Inc., 1010 Rockville Pike , Box 
6016, Rockville , Maryland 20852. 

Wallach ... Your career connection 
Equal OpPQrtuni ty Emplo ye r Agcy 
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Computer Professionals ... 

Are you making as much 
money as you 
should be? 

To find out, call 
today for our new 
local survey 
It's FREE! 

Includes 23 New Categories 
The 1980 Survey has been ex­

panded to provide specific data for 
23 new categories. These include 
positions in data communica­
tions, mini/micro programming, 
data base administration, techni­
cal marketing support and EDP 
auditing in addition to our tradi­
tional categories of programming, 
software, systems design, man­
agement and computer marketing. 

Do you know how your salary compares with other EDP professionals in your 
specialty-with the same level of experience-working in your city, or in other 
cities across North America? Are you being well paid for what you do? Are 
salaries better elsewhere? 

Now you can find out simply by calling today and asking for a copy of our 
current 1980 Local Metropolitan Computer Salary Survey. It's FREE! 

Source Edp, North America's largest recruiting firm specializing in the com­
puter field , publishes this valuable Survey annually as a service to computer 
professionals from coast to coast. The 1980 Survey shows current salaries in 
your area, 37 other areas in the U.S. and Canada, plus overall national aver­
ages. Salaries are shown by career specialty broken down by length of experi­
ence or size of computer system. 

As you will discover, this Survey can be extremely valuable in helping you 
make important career decisions. Call for your free copy today . 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • • • For your free united states 1ndiana Long 1s1and 516/364-0900 • 
• Arizona Indianapolis 317/631-2900 White Plains 914/683-9300 • 
• Phoenix 602/258-9333 Louisiana North Carolina • = report, simply ~=~'~;;~~isco 415/434-2410 ~~~~~~~~~ ~~;~~t66~~ ~~:nsboro 

9191378
-
1642 = 

• Palo Alto 415/856-0600 Maryland Cincinnati 513/769-5080 • 

•. phone the b~~ ~~~~ies ~~~;~~t~~gg Baltimore 301 1727-4050 g~~~~~~ ~ 1 ~~~ 1 :~g;g .• 
Torrance 213/540-7500 Massachusetts 

• 1 · 714/833 1730 Boston 617/482-7613 Oregon • •• Source Edp s~~biego 714/231:1900 Wellesley 617/237-3120 Portland 503/223-6160 •• 
Colorado Michigan Pennsylvania 
Denver 303/773-3700 Detroit 313/259-7607 Philadelphia 215/665-1717 •• off1•ce nearest Englewood 303/571-4450 Southfield 313/352-6520 King of Prussia 215/265-7250 •• 

• 
Connecticut Minnesota Pittsburgh 412/261-6540 • 
Hartford 203/522-6590 Minneapolis 612/544-3600 Texas •. YOU. Stratford 203/375-7240 st. Paul 612/291-2467 Dallas 214/387-1600 •. 
District of Missouri Fort Worth 817/338-9300 • <3 Columbia 202/466-5890 St. Louis County 3141862_3800 Houston Central 713/751-0100 • 

Houston •• source ~p Florida St. Louis Suburban 713/626-8705 •• C\.11 Miami 305/624-3536 Downtown 314/231-4880 San Antonio 5121344_0217 
• Georgia Kansas City 816/474-3393 • 
• Atlanta Central 404/588-9350 New Hampshire Virginia • 

• 
If unable to call, write Atlanta Nashua 603/880-4047 Mclean 703/790-5610 

• Source Edp, Dept. MM9 Suburban 404/325-8370 New Jersey Washington = 
100 South Wacker Drive Illinois Cherry Hill 609/482-2600 Seattle 206/454-6400 

• Chicago, Illinois 60606 Chicago 312/782-0857 Edison 201 /494-2800 Wisconsin • 
• Northfield 312/446-8395 Paramus 201 /845-3900 Milwaukee 414/277-0345 • 
• (When writing, please be sure to Oak Brook 312/986-0422 New York Canada • 
• indicate home address and position title) . Rolling Midtown 212/736-7445 Toronto 416/865-1125 • 
• Client companies assume our charges. Meadows 312/392-0244 Wall Street Area 212/962-8000 Don Mills 416 / 425-5730 • 

• • ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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New England ls 
Our Area Of Expertise 
AND The Best Place 
For Yours. 

• • • 

Since the birth of the electron ics industry, " New England" has 
been an instant synonym for state-o f-the-art research and 
development , for explosive growth , for unique professional 
challenge and satisfaction . 
Now, " Carpenter Consultants" is qu ickly becoming syno­
nymous with professional search and placement services in 
the electronics f ield , everywhere in our si x-state region . Our 
c l ients incl ude many of New England 's largest employers and 
some that soon w i ll be , offering immediate R&D, Applications 
and Market ing Support opportunities in a w ide variety of 
computer peripheral and instrumentation environments . 

If your area of expert ise is : 

Software Design Applications 
Data Base Design Systems Prog. 
Telecommunications Compiler Design 
Minicomputers Analog Design 
Programming Diagnostics 
Signal Processing Data Communications 
Digital Systems Microprocessor 

Design 
o ur area of expert ise is wa it ing . 

---
·-

Carpenter 
Consultants, Inc. 

824 Boylston Street 
Chestnut Hi ll, Mass. 02167 

(617) 731 -3730 

-----

t 

THE QUEST FOR 
FAME AND FORTUNE 

- and how to avoid 
self-defeating impulses. 

In computer and information sciences today, the temp­
tation to make a series of "quantum leaps" from com­
pany to company can be hard to resist. 

And with scores of the finest companies retaining 
Quest (and paying us well) to bring people like you to 
them, you'd think we 'd have every reason to encourage 
you to jump- regularly. 

But you'd be wrong. And so would we. 
Introducing you into a technical environment of 

bona fide upward mobility is the answer. That's why 
we are not, and never will be, a duplicating machine 
operation. 

A thorough-going, highly individualized matching 
service is what we provide. At no charge to you. 

For more than a decade, it has worked well for us , 
and for our client companies in the computer industry 
from coast to coast. 

It will work as well for you. 
Call toll free or write in strictest professional confidence. 

I QI ~~~.~i~!~i!i.!.~~~® 
6400 Goldsboro Road, Dept. 30 , Washington. D C 20034 • (301 ) 229·4200 ~ 

a 

Baltimore : (301 ) 788·3500 • Philadelphia : (215) 265·8100 llllldDlll 

• a 
-.. ---a -

• a 

-141 ---= 

- ~ -
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Getting the Jump Means Winning the Race 
Technical Career Open House is a unique presentation 

of many productive companies seeking to hire productive 
professionals in technical job categories. These companies 
are seeking top-notch engineers, technicians, marketing 
specialists, computer professionals, and a wide variety of 
technical support personnel. in the following disciplines: 

Biologists, Chemists, Designers, Programmers, Systems 
Analysts, WP and DP Managers, Customer Trainers, 
Interface designers, project leaders, researchers; Engineers: 
Multi-Industry; Automation, Quality Control, Civi l, Industrial, 
Electronic, Power, Nuclear, Energy Control, Instrumenta­
t ion. 

Technical Career Open House is the one place in New 
York where you can talk to companies both large and 
small from all parts of the country in just a few short hours. 
Here are just a few of the many companies waiting to talk 
to you: Pfizer, SDA. Inc .. Blue Cross/ Blue Shield. Pitney Bowes, 
Digital Equipment Corp., Automated Concepts, GTE 
Systems, Racal-Milgo, Nutech, Chase Manhattan Bank, 
TRW, Knauer Computer, Eastman Kodak, Power Authority of 
N.YS., Ebasco SeNices. 

Registration for TCOH is free of charge and anonymous if 
you requested. (Your TCOH badge need only d isplay your 
job title.) Write or call for registration forms. 

TECHNICAL CAREER OPEN HOUSE/New York 
rcoH HouRs New York Coliseum Oct. 29- Nov. 1, 1980 rcoH HouRs. 
OCT. 29, 31 - 3 PM to 8 PM 110 Charlotte Place. Englewood Cliffs. NJ 07632 /(201) 569-8542 NOV 1- 9 AM to 4 PM 
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My career really 
got moving when 

I answered 
an ad in EDN. 

MINI-MICRO SYSTEMS/September 1980 

NATIONAL SALES/ 
MARKETING MANAGER 

COMPUTER 
PERIPHERALS 

-New and exciting product 
line in an established com­
pany 

-Requires experience in 
OEM computer peripherals 
sales/marketing and rep 
management, particularly 
in disc or tape systems 

-Los Angeles area based , 
some degree of traveling 

-Challenging and good 
promotional opportunities 

-Send resume including 
salary history to : 

Personnel Department 
TEAC CORPORATION OF 

AMERICA 
P.O. Box 750 

Montebello, CA 90640 

F-0-R-T-U-N-E 
SALES/MARKETING 

Sales Mgr-digital analog . to 45K 
Marketing Mgr-MOS . . . . . . . . to 35K 
Sales Mgr-proc. inst. control . to 35K 
Sales Mgr-hybrid circuits . . . . to 33K 
Tech . Sales-word processing 

eqpt. . . . . . . . ........... to 30K 
Tech . Sales Support-graphic 

display . . . . . . . . . . . . . to 30K 
OEM Sales-semiconductors .. to 30K 
Sr. Sales Eng-broadcast . . .. to 24K 

SYSTEMS ANALYSIS/EDP 
SNA Network . 
MVS System . 
Many others 

. . to 40K 
to 38K 
17-45K 

ENGINEERING 
MANUFACTURING 

Mgr-switching power supply .. to 45K 
Sr. Sys1ems Eng-hard & software to 45K 
Plant Engr-EE . . . . . . . . .... to 40K 
Mgr . Asst. Eng-ATE ......... to 39K 
Reliability Mgr-micro processor to 3BK 
EE-many positions . . ...... . . to 35K 
Test Eng-semiconductor . . to 35K 
Prod . Eng-semiconductor . . . . to 34K 
Mfg . Eng-medical instrument to 32K 
Circuit Design Semiconductor. 

Linear . . . . . . . . . . . . . . . . . to 30K 
Design Hybrid Circuits . . . . . to 30K 
R&D EE-digital / analog . . . . . . to 30K 
Reliability Engr .-lnstrument .. to 30K 
Computer Engr-disk cont .... to 29K 
Computer Engr-printer . to 29K 
Sr . Computer Engr ......... to 29K 
Design Engr-data acquisition .. to 29K 
Project Engr-microwave ...... to 27K 
Sub-mini Connector Pro1ect Engr to 27K 
Packaging Engr-terminals .... to 27K 
QA-Micro Electronics . to 26K 
Electronic Tech .. . . . . . . t5-26K 
Manufacturing Engr-EE ....... to 25K 
OA-BSEE/ ME/ IE . . . . . . . ... to 25K 

The above listing is only a fraction of 
positions available. Send resume to: 

f.0-R-T-U-N-E CONSULTANTS 
7315 Wisconsin Avenue 

Bethesda, MD 20014 
or call an office listed below 

Nashua, NH 603-380-8880 
San Jose, CA 408-296-8212 
South Bend, IN 219-291-7161 
Washington, D.C. 301-986-9509 

PROGRAMMERS AND ANALYSTS 
Free Employment Service 

Northeast, Southeast & Midwest U.S. 
Scientific and commercial applications • Software development and 
systems programming • Telecommunications • Control Systems 
• Computer engineering • Computer marketing and support 
Call or send resume or rough notes of objectives, salary, location 
restrictions, education and experience (including computers, models, 
operating systems and languages) to either one of our locations. Our 
client companies pay all of our fees . 

RSVP SERVICES Dept. MM 
Suite 700, One Cherry Hill Mall 
Cherry Hill , New Jersey, 08002 
(609) 667-4488 

RSVP SERVICES, Dept. MM 
Suite 300, Dublin Hall 
1777 Walton Road 
Blue Bell, Penna. 19422 
(215) 629-0595 

RSVP SERVICES ·<$>- Emplrn1mc•11t AgC'nt.s . /or Co1nputer Pro/i' ........ ,or1c1I .... 

IN THE FOLLOWING AREAS: 

• ELECTRONIC WARFARE SYSTEMS 
• RADAR SYSTEMS 
• COMPUTER CONTROLLED WEAPONS SYSTEMS 
• DIGITAL AVIONICS SYSTEMS 
• AUTOMATIC TEST EQUIPMENT 
• OPERATIONAL FLIGHT PROGRAMS 
• COMMUNICATION-NAVIGATION SYSTEMS 

Robins AFB is Georgia 's largest employer and borders Warner 
Robins , Georgia. Middle Georgia offers high quality living at 
a moderate cost. It is an ideal location for a variety of out · 
door activities with an average temperature of 65 degrees and 
an average yearly rainfall of 46.3 inches. Nearby facilities 
provide for f1shmg, hunting, golf, tennis, boatmg, and other 

~ leisure act1v1t1es With Atlanta 1ust 100 miles to the north, 
~ professional sports and "big city" c1v1c and cultural events are 

I 
within easy reach Salary range Sl 3,657 to $23,087 Ex · 
cellent frmge benefits mcludmg relocation aSS1stance . Appl!· 
cants should have a degree or be a registered PE and be a U S 
c1t1zen All qual1f1ed appl1c'ints wlll receive cons1derat1on ~ 
without regard to race, color, sex , national ongm, age, marital ~ 

~ status, nond1squal!fymg physical handicap, or political affll1· ~ 
~ at1on Reply in confidence to Warner Robins Air Log1st1cs dJ 
~ Center / DPCSC, Robins AFB , GA 31098 Phone (912) 926 

~ 5711 or 5821 

~ 
~~~~~~~~~~~~~~~~ 

RENTERS 
ELECTRONICS 

• Managers ... . ...... to $45K 
• Engineers ... . .. .. to $36K 

Because of housing costs, if 
you're renting your opportunities 
are golden. Nationwide, confi­
dential, fee paid service by an 
engineer. Call (317) 783-7812 
Don Pergal 

DUNHILL EXECUTIVE SEARCH 
7460 South Madison Ave . 
Indianapolis, Ind . 46227 

t?o<Q><Q>~~t.q>t.Q><Q><Q><4 
y SOUTHEAST Y 
~ Our 12 Offices In NC. 8C, GA and i 
"'Y FL specialize in Cont rol Systems, In-
§ strumentation, 'Ell'ctronic Design, and 

1-_;ngineering positi ons from lR to 40K. 
/:... .A:;::gn•ssi\'e, confidl1nlial. Fl' e -l'aid § 
Y srnicc. Send rcsurno to \\'alt Lol'scher , l\. 

1n;AT..I . l'Elt~O~='EJ,, r.o. Rox 'i 

400oE~~~~.:b,<Q><Q>~ 

Looking for 
quality resumes? 
Run your ad on 
these pages and 

you'll get just that! 

(203) 327-6772 I 6746 
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Ampex MPD ... . . ..... .. . . .. .. .. .... .... ..• ••• . .. . . . . . ..... . . 128 
AnnArborTerminals .. . . . . .. ... . ... . . ... .. ...... ... . ......... . 167 
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General Electric . . . . . ..• . ..... .... .. .. ....• . . . . • •........ 93 
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GeniscoComputers .... . .. .. .• . . . ..... .... .. . .... . . ... . .... .. . . 16 
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IDT ...... .. ... .. . .. ........ .. ........ .... ... . .... . . ...... 54 
Industrial & Scientific Conference Mgt. . . . . . . . . . . . . . . .... 177, 179 
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Integral Data Systems ..... . . ... ....... ... .. . ...... .... ....... . 124 
Intel . ..... ... .. . .. ... . ... .... ..... ....... .. .. . ....... . .. 102-103 
International Resource Development Inc . .. ... .... . . ... ....... . .. . 178 

Kennedy Co. . ....... . .. . ... ... . .. .... . . .. .......... . .. ... .. .. C2 

REGIONAL SALES OFFICES 

BOSTON 
John J. Fahey, 
Eastern Regional Manager 
221 Columbus Avenue 
Boston , MA 02116 
(617) 536-7780 

NEW JERSEY 

LOS ANGELES 
Robert Billhimer, 
Regional Manager 
5670 Wilshire Boulevard 
Los Angeles, CA 90036 
{213) 933-9525 
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David E. Pearson, 
Regional Manager 

Kierulff ...........................•...... . .......... . ........ 14 
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Virtual Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... .. 118 
Welco Industries, Inc. . . . . . . . .. . . .. • .. ...... . ... . .. . ... .. 170 
Wespercorp . . . . . . . .. ......... ... .. . ........ . .. .. .. . C3 
Wild Hare Computer Systems, Inc . .. . ... .. ..• . ..•.. ... .. .. ....... 178 
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DENVER 
John Huff, 
Regional Manager 
270 St. Paul Street 
Denver, CO 80206 
(303) 388-4511 

JAPAN 

ENGLAND 
Ian Hardman 
Systems International 
Dorset House, 
Stamford Street 
London, SE1 9LU England 
(01) 261-8498 

Joseph F. Fitzhugh, 
Regional Manager 
262 East Main Street , Room 202 
Rockaway, NJ 07866(201) 625-9225 

2021 Business Center Drive 
Suite 208 

Tomoyuki lnatsuki , 
General Manager 
Trade Media Japan Inc. 
R. 212 Azabu Heights 
1-5-1 O Roppongi 
Minato-ku, 

CHICAGO 
Clayton Ryder, 
Regional Manager 
Charles Durham, Jr., 
Regional Manager 
15 Spinning Wheel Rd.-Suite 224 
Hinsdale, IL 60521 
(312} 654-2390 
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Irvine, CA 92715 
(714) 851-9422 
SAN FRANCISCO 
Frank Barbagallo, 
Regional Manager 
Sherman Building, Suite 1000 
3031 Tisch Way 
San Jose, CA 95128 
{408) 243-8838 

Tokyo 106 Japan 
Tel (03) 585-0581 
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-~ PDP-II* ~-----

TRPE aa•TRBllER 
RRST AGAIN *FROM THE NUMBER ONE CONTROLLER COMPANY 

* PE & NRZ on one standard hex board. * All classic control features plus 
many new ones. * Integral LED seH·test. 

* 
Embeds in all 
PDP·11's. 

Here's your pay-off 
from our experience with 
over 4,000 tape controllers 
for PDP·11's. It's the all new 
TC-131. Elegant, simple, mature. 
A new star, it provides everything 
you expect ••• and a lot more! 

SEND FOR COMPLETE INFORMATION 

14321 Myford Rd., Tustin, CA 92680 

NEW 
TC-131 

*Trade name of Digital Equipment Corporation 

western peripherals 
Division of WESPERCORP. 

714/730-6250-TWX 910-595-1775 Cable WESPER 

CIRCLE NO. 111 ON INQUIRY CARD 
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